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PUBLISHER'S  NOTICE. 


A  BOOK  which  since  1857  has  been  the  recognized  text-book  used  by  the 
great  majority  of  English-speaking  students  of  medicine  requires  no  introduc- 
tion to  the  profession  except  to  say  that  the  successive  issues  of  thirteen  editions 
have  been  utilized  to  perfect  the  work  by  subjecting  it  to  the  scrutiny  of  the  fore- 
most anatomists  of  a  generation.  In  this  way  a  degree  of  accuracy  and  com- 
pleteness has  been  attained  which  it  would  be  impossible  to  secure  otherwise  in 
a  science  consisting,  like  anatomy,  in  a  multitude  of  minute  details. 

These  details  have  been  steadily  multiplying  with  the  advance  of  knowledge, 
and  even  more  marked  have  been  their  practical  applications  in  the  domains  of 
medicine  and  surgery.  The  consideration  given  to  these  applications  has  always 
been  a  prominent  feature  of  the  present  work,  and  this  distinctive  characteristic 
has  received  the  especial  care  of  the  editors.  In  fact,  in  no  previous  edition  have 
the  changes  and  improvements  in  every  portion  been  so  great.  The  text  has 
been  most  thoroughly  revised;  the  splendid  series  of  illustrations  has  been 
re-engraved  wherever  additional  clearness  could  be  attained,  and  has  been  rein- 
forced with  new  engravings  wherever  completeness  has  seemed  to  demand  it. 
These  illustrations  have  long  been  known  as  the  most  effective  and  intelligible 
anatomical  drawings  accessible  to  the  student,  and  in  their  present  improved 
shape  this  supremacy,  it  is  hoped,  will  be  fully  maintained. 

The  present  edition  is  therefore  offered  to  the  profession  in  the  full  assurance 
that  it  will  more  than  ever  be  found  worthy  of  the  favor  heretofore  accorded  to 
it  as  the  standard  text-book  of  Anatomy. 


PREFACE  TO  THE  THIRTEENTH  EDITION. 


When  Henry  Gray  published  this  work  in  1858,  he  entitled  it  Anatomy, 
Descriptive  and  Surgical,  and  he  introduced  under  each  subdivision  such 
observations  on  practical  points  of  Surgery  as  show  the  necessity  of  an  accurate 
acquaintance  with  the  anatomy  of  the  part  under  examination.  This  was  the 
first  time  that  such  an  endeavor  had  been  made  by  an  English  Anatomist. 

In  preparing  this  edition  the  Editor  has  endeavored  to  follow  in  the  lines 
originally  laid  down  by  the  Author,  and  has  tried  to  keep  before  himself  the 
fact  that  the  work  is  intended  for  Students  of  Surgery  rather  than  for  the  Scien- 
tific Anatomist.  Not  that  the  Editor  would  wish  to  disparage,  for  an  instant,  the 
study  of  Philosophical  or  Scientific  Anatomy,  but  that  he  thought  it  right,  con- 
sidering the  class  of  students  for  whom  the  work  is  primarily  intended,  that  he 
should  be  practical  rather  than  abstract  and  theoretical.  Accordingly,  he  has 
not  altered  in  any  way  the  original  plan  of  the  work,  but  has  endeavored  to 
render  it  more  practical,  and  of  more  use  to  the  student,  who  will  hereafter 
have  to  apply  his  knowledge  of  Anatomy  to  his  practice  of  Surgery,  by  intro- 
ducing a  considerably  increased  amount  of  Surgical  Anatomy,  and  by  pointing 
out  the  bearings  of  Anatomy  on  the  practice  of  Surgery. 

In  addition  to  this,  the  whole  work  has  undergone  a  careful  revision,  and  in 
some  minor  details  a  rearrangement  has  been  made. 

The  Editor  is  deeply  indebted  to  his  friend  Mr.  Ross  for  much  kind  assist- 
ance in  the  preparation  of  this  edition,  and  also  for  the  help  that  he  has  rendered 
him  in  passing  these  pages  through  the  press. 

To  Dr.  Leonard  Remfry  he  is  also  much  indebted  for  his  kindness  in  revis- 
ing the  section  on  the  anatomy  of  the  Female  Organs  of  Generation. 

Several  new  illustrations  have  been  added,  principally  from  dissections  in  the 
Hunterian  Museum  of  the  Royal  College  of  Surgeons.  The  Editor  takes  this 
opportunity  of  thanking  Prosector  Pearson  for  the  kind  interest  he  has  dis- 
played and  assistance  he  has  rendered  in  the  preparation  of  these  drawings, 
vrhich  were  taken  from  dissections  made  by  this  master  in  the  art  of  dissecting. 
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fluids  of  the  lo<ly,  which  are  intended  for  its  nutrition,  are  the  lymph, 
I  the  ebyle,  and  the  Mood.  There  are  other  fluids  also  which  partifdly 
subserve  the  same  purpose,  as  the  saliva,  the  gastric  juice,  the  bile,  the  intestinal 
secretion;  an<l  others  which  are  purely  excrementitJous,  as  the  urine.  But  there 
is  no  need  to  describe  the  rent  in  this  |)hice,  since  they  are  the  .secretions  of  special 
organs,  and  are  desicribed,  as  far  as  is  judged  nece.ssary  for  the  [turptKseH  of  this 
mrnrk,  in  subsequent  pages.  We  shall  here  speak  first  of  the  lilood.  itnd  next  of 
the  Ivinph  and  chyle. 

THE   BLOOD. 

The  blood  is  a  thickish.  opjupie  tluid,  of  a  bright-red  or  scarlet  color  when  it 
flows  from  the  arteries,  of  a  dark-red  m-  purple  color  when  it  flows  fntm  the  veins. 
It  is  viscid,  and  has  a  somewhat  clammy  feeling;  it  is  salt  to  the  taste,  and  haa  a 
peculiar  faint  odor.  It  has  an  alkaline  reaction.  Its  specific  gravity  at  60*^  F.  is 
ahuut  1.055,  and  its  temperature  is  generally  about  100°  F.,  though  varying 
slightly  in   ilifftcent  parts  of  the  body. 

General  Composition  of  the  Blood. — When  blood  is  drawn  from  the  body  ;ind 
allowed  to  stand,  it  solidities  in  the  course  of  a  very  few  minutes  into  a  jelly-like 
mafiB^  which  has  the  same  appearance  and  volume  as  the  fluid  blood,  and,  like  it, 
looks  quite  uniform.  Soon,  however,  drops  of  a  transjiarent  yellowish  fluid  begin 
to  wizc  out  from  the  surface  of  this  mass  and  to  collect  around  it.  Coincidently 
with  this  the  clot  begins  to  c<intract,  so  that,  in  the  course  of  about  twenty-ibur 
hours,  the  original  mass  of  coagulated  blo(nl  li»s  become  sejtaraicd  into  two  parts 
— «  **clot**  or  "'•  coagulum,"  considerably  smaller  and  tirmer  than  tlie  first-formed 
jelly-like  mass,  and  a  large  quantity  of  yellowish  fluid,  the  Mrruni,  in  which  the 
clot  floats^. 

The  clot  thus  formeil  consists  of  a  solid,  colorless  material,  called  fibrin,  and 
n  large  number  of  minute  cells  or  corjiuscles,  called  hhiod-rorpugclia^  which  are 
entangled  and  enclosed  in  the  fibrin.  The  fibrin  is  fiUTued  during  the  act  of  s«didi- 
fication.  In  the  fluitl  blood  in  the  living  body  there  are  tAvo  substances,  named 
fibrinogen  vluA  parniflobuUn  or  sirum  (jlohuUn,  which  may  be  termed  fibrin -factors. 
These  two  materials,  when  withdrawn  from  the  body,  become  acted  upon  by  a 
third  material,  also  contaitieil  in  the  blood,  and  named  \i  fihrin-ft'r)nent,i\m\  unite 
together,  forming  a  solid  substance.  /rVi/-//?.  This  latter  in  its  jtrocess  of  s(»lidifira- 
tion  encloses  ami  entangles  the  blood-corpuscles,  and  thus  the  clot  is  formed. 

It  must  be  stated,  however,  that  recent  observations  have  shown  that,  in  the 
ct  of  clotting  outside  the  body,  solutions  of  fibrinogen,  on  addition  of  fibrin- 
erment,  clot  firmly,  provided  that  the  solution  has  a  trace  of  a  calcium  salt. 
Consequently  pliraglobulin  woulil  not  appear  to  be  necessary  for  this  process. 
The  act  of  clotting  outside  the  body,  which  is  evidence  of  the  death  of  the  blood, 
is  a  process  dissimilar  to  that  wliicb  occurs  inside  the  body.  In  the  former  case 
a  body,  fibrinogen,  is  acted  upon  by  thi^  fibrin-ferment,  which  a])pear8  otdy  after 
the  death  of  the  white  corpuscles.  In  the  latter,  intravascular  cb>tiing  can  be 
produced  in  two  ways:  (1)  by  directly  stimulating  living  blood,  as  by  the  trans- 
fixion »if  an  artery  by  a  needle:  or  (2)  by  injection  of  proteiil  bodies,  which  con- 
Uiin  U'cilhin,  and  which,  when  injected  into  the  blood,  kill  in  a  few  minutes  by 
3  U 
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as    before    stated,  of   two 
fcirpiiscles.     The  relative 


prodiirin^  intravascular  clotting.  Fiirtljcr,  iiijection  of  fihriii-fernient  into  the 
blodd  has  negative  results;  and  again,  addition  of  proteid  and  lecithin  to  blond, 
removed  from  the  body,  does  not  in  an^  way  affect  the  ordinary  coagulation 
proce,s8. 

We  may  now  consider  the  constituents  of  the  blood  in  another  way.  If  a 
drop  of  blood  is  jdaced  in  a  thin  layer  on  a  glass  slide  an<l  examined  under  the 
microscope,  it  will  be  seen  to  consist  of  a  number  of  minute  bodies  or  corpuscles 
floating  in  a  dear  fluid ;  and,  on  more  minute  examination,  it  will  be  found  that 
these  corpuscles  are  of  two  kinds.  The  one,  greatly  pre|»ond€rating  over  the 
other  in  point  of  numbers,  is  termed  the  colored  corpusffe ;  the  other,  fewer  in 
number  Jind  less  cousjiicunus,  is  termed  the  ruJorh-its  i-nrp(tf<*'h'.  From  this  we 
learn  that  Idood  is  a  lluiil  hoMing  a  large  nuiuher  of  corpuscles  of  two  varieties  in 
susjH'nsion.  The  fluid  is  named  litpmr  mt/t(/umif<  or  plannuu  and  must  not  be  con- 
fused with  the  .serum  spoken  of  above  in  connection  with  tlie  coiigulation  of  the 
blood.  It  is  serum  and  something  more,  for  it  c<»ntnins  one  at  least  of  the 
elements  or  factors  from  which  fibrin  is  formed.  The  relation  of  these  various 
eonstituent,s  of  hloi^l  to  each  other  will  be  easily  understood  by  a  reference  to  the 
subjoined  plan : 

o  1         I  ('i)b)red  >. 

.  (.  orpiiscles     ,  .,  i     i  ) 

I  |Fil,HnJ 

^Liquor    Sanguinis  - 

(  Serum 

The   blood-corpuscles,  blood-disks,  blood- globules    are, 
kinds:    the  red  or  colored,  and  the  white  or  colorless 

proportion  of  the  one  to  the  other  has  been  variously  estimated  and  no  doubt 
varies  under  dificrent  circutnstances.  Thus  venesectiont  by  withdrawing  a  large 
proportion  of  the  red  globules,  and  by  favoring  the  absorjition  of  lymphatic  fluid 
into  the  blood,  greatly  increases  ihe  relative  proportion  of  the  white  corpuscles. 
Klein  states  that  in  heallby  human  blood  there  apjjears  to  be  one  while  corpuscle 
for  0<IO-1'2()0  red  ones.  The  proportion  of  corpuscles,  ctdored  and  c<dorless  com- 
bined, to  li«(Uor  sanguinis  is  in  one  hundred  V(dumes  of  blond  about  thirty-six 
vobtmes  of  the  ftnmer  to  sixty-four  of  the  latter. 

Colored  corpuscles  when  examined  under  the  microscope  are  seen  to  be  circular 
disks,  biconcave  in  [irotile,  having  a  slight  central  depression,  with  a  raised  bor- 
When   viewe<i  with   a  moderate  magnifying  power,  this  central 
f,  depression  loitks   darker   than  the  edge.     When  exam- 

^  ined  singly  by  trazismitted  light,  (heir  color  appears  to 

c  be  of  a  fiiint  reddish-yellow  when  derived  from  arterial 

HK  blmid,  and    greenish-yellow   in  venous  blood.     It  is  to 

their  aggregation  that  blood  u\\q9,  its  red  hue.  Their 
size  varies  slightly  even  in  the  same  drop  of  blo<id,  l»ut 
it  may  be  stated  that  their  average  diameter  is  about 
ifTjljj^  of  an  inch,  their  thickness  about  y^^^jnT^or  nearly 
one-quarter  of  their  diameter.  Besides  these,  esjiecially 
in  some  antemic  and  diseased  conditi<ms,  certain  cor- 
puscles are  found  of  a  much  smaller  size,  about  one- 
third  or  half  the  size  <»f  the  ordinary  one.  These, 
however,  are  very  scarce  in  normal  blood.  The  nundier  of  red  Corpuscles  in  the 
Tdood  is  enonuous;  between  4,0(»0,t)tKt  and  rjJKKI.OdO  are  contained  in  a  cubic 
millimetre.  I'ower  states  that  the  red  corpuscles  of  an  adult  would  juesent  an 
aggregate  surface  of  about  SHOO  scpiare  yards.  Human  bbmd-disks  present  no 
trace  of  a  nucleus.  They  consist  of  two  parts:  a  colorless  envelope,  or  investing 
membrane,  which  is  composed  largely  of  fatty  material,  fccithiu  and  ('huU-sterinv  ; 
and  a  colored  fluid  contents,  which  is  a  solution  of  a  substance  named  hff'mo(]h>hin. 
HoLinoijlobin  is  a  proteid  compt>und  of  a    very    ctuuplex    constitution  (<'«,„,.  H 
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der  (Fig.  1,  I*). 
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FeSj,  0,,j).  It  has  a  great  affinity  for  oxygen,  and  wben  removed  from  the 
body  crystallizes  readily  under  certain  circumstances.  It  is  readily  soluble  in 
water,  and  the  addition  of  this  fluid  to  a  drop  of  blood  speedily  dissolves  out 
haemoglobin  from  the  corpuscle. 

If  the  web  of  a  frog't*  f«>ot  is  spread  out  and  examined  under  the  micrnscope, 
the  blood  is  seen  to  flow  in  a  continuous  stream  through  the  vessels,  and  the 
corpuscles  show  no  tendency  to  adhere  to  each  other  or  to  the  wall  of  the  vessel. 
Doabtless  the  same  is  the  case  in  the  human  body  ;  but  when  drawn  and  examined 
on  a  slide  without  reagents,  the  blood-globules  often  collect  into  heaps  like 
rouleaux  of  coins  (Fig.  1,  c). 

During  life  the  red  corpuscles  may  be  seen  to  change  their  shape  under  pres- 
sure so  as  to  adapt  thetiiselves  to  some  extent  to  the  size  of  the  vessel.  They  are 
also  highly  elastic,  for  they  speedily  recover  their  shape  when  the  pressure  is 
removed.  They  are  soon  influenced  by  the  medium  in  which  they  are  placed, 
and   by  the  specific  gravity  of  the  medium.     In  water  they  swell  up,  lose  their 

pe,  and  become  globular;  subsequently  the  hsemoglohin  becomes  dissolved  out, 
the  envelope  can  be  barely  distinguished  as  a  faint,  circular  outline.  Solu- 
tions of  .salt  or  sugar,  denser  than  the  serum,  give  them  a  stellate  or  crenated 
appearance;  and  the  usual  shape  may  be  restored  by  diluting  the  solution  to  the 
prn|>er  point.  The  same  crenated  outline  may  be  i^roduced  as  the  first  effect  of 
the  passage  of  an  electric  shock;  subsecjuently,  if  sufficiently  strong,  the  shock 
ruptures  the  envelope.  A  solution  of  salt  or  sugar  of  the  same  specific  gravity  us 
serum  merely  separates  the  blood-globules  mechanically  without  changing  tlieir 
shape. 

The  white  corpuscles  (Fig.  2)  are  rather  larger  than  the  red  in  human  blood, 
measuring  from  uhrvut  jn^g-fj-  to  ygVry  *'^  '^^  *"^"^'  '"  diameter.  They  consist  of  a 
transparent  granular-looking  protoplasm  containing  one,  two»  or  more  nuclei,  and 
presenting  bright  granules,  usually  of  a  fatty  nature,  but  which  sometimes  are  of 
a  reddish  color,  and  are  then  supposed  by  some  observers  to  be  in  a  transition 
stage  between  the  white  and  red  cor-  ^*,  ^ 

puscles.      When  absolutely  at  rest  they  « w  ®   _     O       ^d 

are  rounded  or  spheroidal,  but  under 
ordinary  circumstances  their  form  is 
very  variou.s,  and  they  have  the  re- 
markable property  of  undergoing 
**amfeboid"  changes  (Fig.  3).  That 
is  to  .say,  they  have  the  power  of  send- 
ing out  finger-shaped  or  filamentous  yxo.l- 
processes  of  their  own  substance,  by 
which  they  move  and  take  up  granules  from  the  surrounding  substance.  In 
locomotion  the  corpuscle  pushes  out  a  process  of  its  substance — &  pseudojwdiurn, 
as  it  is  called — and  then  shifts  the  rest  of  the  btnly  into  it.  In  the  .»;ame  way, 
when  any  granule  or  particle  comes  in  its  way  it  wrajts  a  pseudopodium  round  it, 


® 


Whito  corpuscle?  of  liuniati  blood, 
corpuscles,    High  power. 
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Flo.  8.— nutuHn  colorless  Mn^id-corpuscle,  Hhowing  Ms  succesDlre  changes  of  outline  within  ten 
Mitnutes  when  kept  moist  on  a  warm  stage.    'Schotield.) 

then,  withdrawing  it,  lodges  the  particle  in  its  own  substance.  By  means  of 
the«e  amtcboid  properties  they  have  the  power  of  wandering  or  emigrating  from 
the  blood-vessels  by  penetrating  their  coats,  and  thus  finding  their  waj'  into  the 
perivascular  spaces. 

The  white  corpuscle  may  be  taken  as  the  type  of  a  true  animal  cell.  It  has 
no  liniifiug  membrane,  but  consists  of  a  mass  of  transparent  albuminous  substance, 
called  j>/'otophum,  containing  one  or  more  nuclei.     These  nuclei    become  more 
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perceptible  on    tlie  addition   of   acetic   acid.     The    protoplasm    contains    briglit 
granule.s,  generally  of  a  fatty  nature. 

The  whire  corpuscles  are  very  similar  to,  if  not  identical  with,  the  corpusclea 
of  lymph  and  chyle,  and  tbey  also  bear  a  ^strong  resemblance  to  the  cells  found  in 
pus.  Fnmi  the  fact  that  cells  exactly  like  the  colorless  corpuscles  are  being 
constantly  furnished  to  the  hloo<l  by  the  lymphatic  vessels,  the  chyle-ducts  (tmd 
even  the  liver  in  the  fietus),  and  also  from  their  varying  proportif>ns  in  different 
parts  of  the  circulation  and  in  different  pathological  conditi(m8,  the  colorless 
corpuscles  are  often  regarded — with  at  any  rate  some  probability — as  an  earlier 
stage  of  the  colored  blooil-disks,  but  the  evidence  in  favor  of  this  cannot  be 
regarded  as  conclusive. 

There  can  be  no  doubt  that  during  embryonic  life  the  red  corpuscles  are 
develo]»ed  from  mesoblastic  cells  in  the  vascular  area  *d'  the  blastoderm.  They 
are  at  first  nucleated  and  resemble  white  corpuscles,  except  in  their  color,  and, 
like  them,  are  possessed  of  amieboid  movements.  They  are  succeeded  by  smaller, 
non-nucleated  corpuscles,  having  all  the  characters  of  adult  colored  corpuscles, 
probably  formed  by  a  conversion  of  the  former  into  the  hitter.  80  that  at  birth 
the  nucleated  red  corpuscles  have  disappeared.  In  nfter  life  an  imptu'tunf  source 
of  the  red  cor|mscles  is  the  red  marrow  of  bones,  in  which  cerfaiii  cells  found  in 
the  marrow  are  converted  into  colored  blood-corpuscles  by  the  loss  of  their  niudei, 
and  by  their  protoplasm  becoming  tinged  with  yellow.  It  is  probable,  also,  that 
the  spleen  may  be  a  place  for  the  formation  of  red  corpuscles.  This  theory,  which 
wa«  formerly  universally  believed,  and  was  then  discarded  for  the  byi>othesis  that 
the  spleen  was  Cimcerncil  in  the  destructiiut  of  the  red  corpuscles,  has  lately  been 
revived  by  Bizzozem.  The  (piestion  must  still  be  regarded  as  nub  jmiwt.  The 
prop<u*tion  of  white  corpuscles  appears  to  vary  considerably  in  different  parts  of 
the  circulation,  being  much  larger  in  the  blood  of  the  splenic  vein  and  hepatic 
vein  than  in  other  parts  of  the  body,  while  in  the  sjdcnic  iirtery  they  are  very 
scanty. 

In  addition  to  these  corpuscles,  a  third  variety  is  foimil  in  nunaniHlian  blood, 
and  has  been  specially  studied  and  described  by  Hay  em,  Bi/,7,ozero,  and  Osier. 
They  are  pale  circular  or  (tval  disks,  about  4)ne-(ptarter  or  (Uie-rhird  the  size  of  the 
red  blood-corpuscles,  and  apparently  contain  no  nucleus.  They  have  been  named 
blood-platen  or  blootl-phttjueft,  and  are  supposed  by  Bizzozero  to  originate  the  fibrin- 
ferment,  and  to  be  esiiecially  cuncerned  in  the  coagulation  of  the  blood. 

The  liquor  sanguinia  or  plasma  is  the  iiuid  j  art  of  the  bb«Hb  and  is  composed 
of  a  permanently  fluid  portion,  the  ftcrum,  ami  ni'  fibrin-factors,  which  unite  spon- 
taneously when  out  of  the  body,  and  by  their  union  form  a  solid  siilistance.  ffhrin. 
These  two  fibrin-factors  are  natued  //^rw'>//cH  nnd  jvi/mfhSuIin  or  ^eniiu  tflofntiifi. 
Paraglobulin  is  probably  contained  partly  in  s<dution  in  the  pla.'ima,  and  i»artly 
in  the  colorless  corpuscles,  and  can  be  obtained  by  diluting  the  litjuor  sanguinis 
with  ten  limes  its  vnhime  of  ice-cold  water,  and  then  transudtting  ihrotigh  it  a 
stream  of  carbon-dioxide.  Fibrinogen  may  be  obrained  in  the  sanu*  way  as  para- 
globulin, but  the  liquor  sanguinis  musf  la-  still  further  diluted  and  the  current  of 
carbon-dioxiile  must  pa.*s  for  a  niiu*b  longer  time.  When  the.M'  two  fibrin  factors 
are  withdrawn  from  the  body,  their  union  to  fonn  fibrin  is  jtrobably  brought  ubiuit 
by  the  agency  of  a  third  body,  called  a  fihrhi-fWment.  Fibrin  may  be  obtained 
by  whipping  the  blood,  after  it  has  been  withdrawn  from  the  body,  with  a  bundle 
of  twigs,  to  which  the  fibrin,  as  it  coagulates,  adheres.  Fibrin  may  also  be 
obtttine<l  by  filtering  ihe  freshly-drawn  bhiud  of  an  animal  whose  cor]>uscles  are 
large,  care  being  taken  to  retard  coagulation  as  hmg  as  po.ssible.  Under  these 
circumstances  the  corpuscles  are  retained  on  the  filter,  and  the  liquor  sanguinis, 
passing  through,  coagulates  and  separates  into  fibrin,  free  from  corpuscles,  and 
serum. 

Fibrin,  thus  obtained,  is  a  wlnte  or  buff-colored  substance,  presenting  a 
stringy  appearance,  and  under  ihe  microscope  exhibiting  fibrillation.  When 
exposed  to  the  air  for  some  time,  it  becomes  hard,  dry,  brow u.  and  brittle.      It  is 
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a  proteiil  compound,  insoluble  in  hot  or  cold  water,  alcohol  or  ether.  Under  the 
influeoce  of  dilute  hydrochloric  acid  it  swells  up,  but  does  not  dissolve;  but  when 
thus  swollen  it  is  easily  dissolved  by  a  solution  of  pepsin.  If  beat«d  for  a 
considerable  time  in  a  solution  of  dilute  hydrochloric  acid, 
dissolves. 

Serum  is  the  fluid  litiiir)r  sanguinis  after  the  fibrin-factors  have  been  separated 
from  it^  It  is  a  8 1  raw -colored  fluid  havin*;^  a  sjiecific  gravity  of  1.027,  with  an 
alkaline  reaction.  Upon  boiling  it  becomes  solid,  on  account  of  the  albumen 
which  it  contains.     It  contains  also  salts,  fatty  matters,  sugar,  and  gases. 

Ghuaesof  the  Blood,— When  blood  is  exposed  to  the  vacuum  of  an  air-pump, 
about  half  its  volume  is  given  off  in  the  form  of  gases.  These  are  carbonic  acid, 
oxygen,  and  nitrogen.  The  relative  <|uantities  in  100  volumes  of  arterial  and 
Tenons  blood,  at  0°  C.  and  1  m.  pressure  of  mercury  are  shown  in  the  accompanying 
table 

Oxyg:en.  CarbonJc  add.  Nitrogen. 

Arterial  blood,  !  0  vols.  3<1  vols.  1  to  2  vuls. 

Venous  blood,  C  to  10  vols.        35  vols.  1  to  2  vols. 


I 

i  table 


Roughly  stated,  they  are  as  follows :  Carbonic  acid  about  two-thirds  of  the 
whole  quantity  of  gas,  oxygen  rather  less  than  one-third,  nitrogen  below  one- 
tenth  (Huxley).  The  greater  quantity  of  the  oxygen  is  in  loose  chemical  com- 
bination with  the  h;cmoglobin  of  the  blood-corpuscles,  but  some  part  is  simply 
absorbed,  just  as  it  would  be  by  water.  The  carbonic  acid  is  in  a  state  of  chemical 
combination  with  the  .salts  of  the  serum,  esju-cially  the  sodiuiu,  with  which  it  is 
combined  partly  as  a  carbonate  and  partly  as  a  bicarb(jiiate.  The  nitrogen  is 
unimportant.  It  (or  at  lea.st  the  greater  part  of  it)  is  merely  absorbed  from  the 
atmosphere  under  the  pressure  to  which  the  blood  is  exposed,  and  can  therefore  be 
mechanically  reiuoved. 

Blood-crystals. — Hs^moglobin,  as  stated  above,  when  separated  from  the  blo<>d- 
corpuscles.  readily  undergoes  crystallization.  These  crystals,  named  huwot/ivfun 
crtfutah,  all  belong,  with  the  exce])tion  of  those  <»btMined  from  the  squirrel,  to  the 
rhoml'ic  *vsr<f^iii.      In  human  blood  they  are  elongat^ed  prisms  (Fig.  4,  a).     In  the 
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Fio.  4.— Bluod-ery»t«.Is.    a.  Hif  looi^lobin  crystals  Troiu  buman  bUxid.    ti.  Htcmin  crystAU  ttova  blood  U-eaU>4 
with  KCtfUc  acid.    «\  HiL-mHtoidla  cr>-8tMl8  fruoi  An  old  ti(K>)>li:cUc  clot. 

»*|uin*el  they  are  hexagonal  plates.  Other  crystals  may  be  obtained  by  mixing 
dried  blood  with  an  equal  *|uantity  of  common  salt,  and  boiling  it  with  a  few  drops 
of  glacial  acetic  acid.  A  drop  of  the  mixture  jtlaced  on  the  sli<ie  will  show  the 
crystals  on  cooling.  These  are  name«l  ha-niin  crystals,  anil  consist  of  small  acic- 
ular  ])rism8  (Fig.  4,  b).  Occasionally  in  old  bl(X»d-clots  a  third  f«»nn  of  crystal  is 
found,  the  hiematoidin  crystal  (Fig.  4,  r). 
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Lymph  is  a  transjiarent,  cob.nle.^s,  or  slightly  yellow  fluid,  which  is  convoyed 
bv  a  system  of  vessels,  named  lifmjthatics,  into  the  blo(Ki,  These  vessels  take  their 
rise  in  nearly  all  parts  of  the  body,  and  take  u]i  from  the  worn-out  tissues  that 
portion  which  is  still  available  for  purposes  of  nutrition,  and  return  it  into  the 
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veins  cIofc  to  the  heart,  tliere  to  he  uiixed  with  the  nias8  of  the  hhiod.  The 
greater  number  of  the^e  lyii»)>hatics  empty  themselves  into  one  main  duet,  the 
thoracic  duct^  which  pa^^ses  along  the  front  of  llie  spine  and  opens  into  one  of  the 
large  veins  at  the  root  of  the  neck.  The  remainder  empty  themselves  into  a 
smaller  duet,  which  terminates  in  the  corresponding  vein  on  the  opposite  side  of 
the  neek. 

Chyle  is  an  opaque,  milky-white  fluid,  absorbed  by  the  villi  of  the  small 
intestines  from  the  food,  and  curried  hy  a  set  of  vessels  simihir  to  the  lymphatics, 
named  lacteah^  to  the  commencement  of  the  thonicic  duct,  where  it  is  intermingled 
with  the  hinph  and  poured  into  the  circulation  through  the  .same  channels,  it 
must  be  borne  in  mind  that  these  two  sets  of  vessels,  lymphatic.H  and  hieteala, 
though  differing  in  name,  are  identical  in  structure,  and  that  the  character  of  the 
fluid  they  convey  is  different  only  while  digestion  is  g'ting  on.  At  other  times  the 
lacteals  convey  a  transparent,  nearly  colorless  fluid  not  to  be  distinguished  from 
lymph.  Both  these  sets  of  vessels,  in  their  passage  to  the  central  duct,  pass 
through  certain  small  glandular  bodies,  termed  lymphatic  glands,  where  their 
contents  undergo  elaboration. 

Lympla,  a.s  its  name  implies,  is  a  watery  fluid.  It  closely  resembles  the  li<juor 
sanguinis,  und  contains  about  o  per  cent,  of  albumen  and  1  per  cent,  of  salts. 
When  examined  under  the  micnfscope,  it  is  found  to  consist  of  a  clear  colorless 
fluid,  in  which  are  floating  a  number  of  corpuscles,  h/niph-eorptt»('h'H.  These 
bodies  are  identical  in  structure,  an<i  not  to  be  distinguished  from  the  white  hlo<Kl- 
corpusdes  previously  described.  They  vary  in  number  in  different  parts  of  the 
lymphatic  vessels,  and  indeed  are  said  by  Kolliker  to  be  absent  in  the  smaller 
ones.  They  are  always  increased  in  number  after  the  passage  of  the  lymjth 
through  a  lymphatic  ghuid,  and  are  said  to  be  increased  in  size  as  the  fluid 
ascends  higher  in   the  cour.se  of  the  circidation. 

Chyle  is  a  luilk-white  tluid,  which  exactly  resembles  lymph  in  its  physical  and 
chemical  properties,  except  that  it  has,  in  addition  to  the  other  constituents  of 
lymph,  an  enormous  amount  of  fatty  granules,  '^  the  molecular  basis  of  chyle,"  and 
it  is  to  the  presence  of  these  nnjlecules  that  chyle  owes  its  milky  color.  Under 
the  microscope  it  presents  a  number  of  corpuscles,  named  **  chyle-corpuscles."' 
which  are  indistinguishable  from  lym(di-cor|)Uscles  or  white  bbiod-cells,  and  the 
raolecidar  basis,  consisting  princi]>ally  of  fatty  granules  of  extreme  tuinuteness 
(Fig.  0,  </),  hut  also  of  a  few  small  oil-globules.      Lym]ih  and  chyle  after  their  pa.s- 

sage  through  their  respective  glands,  if  withdrawn 
from  the  body  and  allowed  to  stand,  separate  nuu-e 
or  less  comjileteiy  into  a  clear  li<jiiid,  which  is 
identical  with  the  serum  of  ihe  Ijlo.id.  ami  a  thin 
iellvdike  dot.  consistini:  of  a  flbiillated  matrix  in 
which  lymph-corpuscles  or  chyle-corpuscles  and 
S^BB   @   -  ^      ®  fatty  molecules,  as  the  case  may  be,  are  entangled, 

f\^:,r  /<^  If  'he  contents  of  the  thoracic  duct  are  exam- 

ined, especially  after  a  meal,  there  may  be  found 
in  it  cor[niscles  with  a  reddish  tinge.  These  are 
regarded  as  ii/n/tatitrc  red  corpuscles,  or  lymph- 
ancl  chyle-corpuscles  in  process  of  transformation 
into  blood-globwies.  They  frequently  give  to  the 
surface  of  clotted  chyle  and  lymith  a  pinkish  hue. 
They  must  not  be  mistaken  for  mature  blood-gbib- 
ideSj  which  are  sometimes  found  irj  lymph  atid  chyle,  and  wliich  are  regarded  by 
most  observers  as  accidenial — i.  e.  proiliict'd  by  the  manipulations  of  the  dissector. 
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Fig.  5.— Cbylo  ttom  tiic  Iiici«ali>. 


THE  ANIMAL  CELL. 

All  the  tissues  an<l  orgtins  of  which   J  he   i>ody  is  composed  were  originally 
devebiped  from  a  microscopic  body  (the  ovum),  consisting  of  a  soft  gelatinous 
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gninnlar  muterial  enclose*!  in  a  menilnane,  ami  containing  a  vesicle,  or  small 
spherical  boWy,  inside  which  are  out*  or  more  snlid  j^poti*  (see  Fig.  73).  This  may 
be  regarded  t\»  a  perfect  cell.  Moreover,  all  rhe  solid  tissues  can  be  shown  to  con- 
sist largely  of  similar  bodies,  differing,  it  is  true,  in  external  form,  but  essentially 
similar  to  an  ovura.     These  are  also  cells. 

In  the  higher  organisms  all  such  cells  may  be  defined  as  *•  nucleated  masses  of 

protoplasm  of  microscopic  size."     The  two  essentials,  therefore,  of  an  animal  cell 

in  the  higher  organisms  are,  the  presence  of  a  soft  gelatinous  granular  material, 

similar  to  that  found  in  the  ovum,  and  which  is  usually  hlxlvd  jrrofojihiiou ;  and  a 

aniall  spherical  bf)dy  imbedded  in  it,  and  termed  a  nuchus;^    the  remaining  con- 

etilaents  of  the  ovum — viz.  its  limiting  menilirane  and  the  solid  spot  contained  in 

the  nucleus,  called  the  nucleoluft—ave  not  cmisiilered  essential  to  the  cell,  and  in 

fact    many  cells  exist  without  them. 

■  Protoplasm  (Harroth',  bln^^tcmay  germinal  mnttfr.  or  biaplattm)  is  a  proteid  com- 

^B    pound,  consisting  largely  of  muco-globulin.      It   also  contains  certain  inorganic 

^B    substances,  a^  phosphorus  and  calcium,  which  latter  appears  to  be  essential  to  its 

H    life  and  function.     It  is  of  a  semi-fluid,  viscid  consistence,  and  aj)pears,  sometimes, 

^kv«ither  as  a  hyaline  substance,  homogeneous  and  clear,  or  ns  a  granular  substance, 

^Blbonsiisting  of  minute  mrdecules  iojhedded  in   a  transparent  matrix.     These  raole- 

^m    ctile^  are  regarded  by  some  as  adventitious  material   taken  in  from  without,  and 

B    often  probal)ly  of  a  fatty  nature,  since  they  are  fre«|uently  soluble  in  ether.     In 

most  cells,  however,   protoplasm  shows  a    more  definite  structure,  consisting  of 

minute  striae  or  fibrils  arranged  in  a  clear  transparent  matrix,  or  a  honeycombed 

reticulum  containing  in  its  interstices  a   homogeneous  substance.     Protoplasm  is 

insoluble  in   water,  coagulates  at   130°  F.,  and   has  a  great  aflSnity  for  certain 

staining  reagents,  as  lof»wood  or  carmine. 

The  most  striking  characteristics  of  protojdasm  are  its  vital  properties  of 
motion  and  nutritiot).  By  motion  is  me;nit  the  power  which  protopl.ism  has  of 
changing  its  shape  and  position  by  some  internal  ]>ower  in  itself,  which  enables  it 
to  thrust  out  from  its  nuiin  body  an  irregular  process,  into  which  the  whole  of  the 
protoplasmic  substance  is  gradually  drawn,  so  that  the  mass  comes  to  occupy  a 
new  j)osition.  This,  on  account  of  its  resemblance  to  the  movements  observed  in 
the  Amiieba  or  Proteus  animalctile,  has  \tvvu  tenned  "•  amaboid  movement." 
Ciliary  movement,  or  the  vibration  of  hair-like  processes  from  the  surface  of  any 
«tructnre^  may  also  be  regarded  as  a  variety  of  the  motion  with  which  protoplasm 
is  endowed.  Nutrition  is  the  power  which  protojdasm  has  of  attracting  to  itself 
the  materials  of  growth  from  surrounding  matter.  When  any  foreign  particle 
eomes  in  contact  with  the  protoplaj>mic  substance,  it  becomes  incorporatetl  in  it 
by  being  enwrapped  by  <>ne  or  more  processes  j>rojected  from  the  parent  mass 
and  enclosed  by  them.  When  thus  taken  up,  it  may  remain  in  ihc  substance  of 
the  protoplasm  for  some  time  without  change,  and  finally  may  be  extruded 
again. 

The  Nucleus  is  a  minute  body,  imbedded  in  the  protoplasm,  and  usually  of  a 
spherical  or  oval  form,  its  size  having  little  relation  to  the  size  of  the  cell.  It  is 
usually  surroumled  by  a  well-delined  wall,  the  /luch'tir  mtinhrane,  antl  is  regarded 
as  a  portion  of  the  protoplasmic  substance,  set  apai-t  for  the  purposes  of  repro 
duetiou.  The  nuclear  contents,  known  as  the  nuclear  »ub»tanci\  is  composed  of  a 
stroma  or  network  and  an  interstitial  substance,  the  relative  amount  of  the  two 
varying  in  different  nuclei.  In  the  a<lult  nuclei,  and  especially  in  those  about  to 
divide,  the  network  is  excee<lin«;lv  well  developed,  whilst  in  the  young  nuclei  it  is 
but  ill-formed,  and  is  represented  only  by  short  ban<ls  or  fibrils  connecting  irreg- 
ular masses.  In  adult  iind  in  resting  nuclei  the  fibres  of  the  nuclear  network 
stain  very  readily  with  certain  dyes;  they  are  thereft)re  named  Chromatin ;  while 
the  interstitial  substance  does  not  stain  readily,  and  is  hence  called  Aehrtymatin. 
The  nuclear  substance  differs  chemically  from  ordinary  protoplasm  in  containing 

'  In  certain  lower  forniH  of  life  masses  of  protoplasm  without  any  nucleus  hare  been  described 
\fx  II  ax  ley  jujtl  c»ihers  as  cells. 


Lifu.-iu   o^imi!r<^ot  o-ii -1'>  i^i'M.    ninerntn  cxplainlnc  ihi' fonnalion  of  the  chmniBtip  and 
tire:*  in  op;-  arid  ih«    wuy  in  whirh  Iho  prickles  of  prlrkle  cells  nrc 

infjcraont  "I  .i(^  i^rannli^'^  is  al>«)  itnlicnU'il,  althouKh  it  is  in  the  ova  of 

..   ...is  niijicarftnii.    ..-^  ...    ii   more  >peciA]ly  Klnillcfd.    All  the  (iguiv<«  are  *inipllficd  fdr 
•  ■•<,  but   represent  Ktjtuus  wliieh  can  ensily  be  recognized   in  cpeoiinens  properly  smined. 
!ing  <if  the  (!lunicnt8  has  not  been  represented,  as  it  Is  probably  of  tecondary  Imporrance. 
.       .  .u(    loops  often,  if  not  ahvny*,  break  across  like  the  eqnntorial  end  ;   this  is  purjKJsely  nut 

reprusi'tiied  in  the  diaifrani.  a.  Resting  nucleus,  the  nuclear  Jietwork  deeply  stained,  n.  Glomenilus,  ci:>Tivohi- 
tlon  or  skein.  <:.  Rosette  or  wreath.  r».  Awter  or  monaster,  e.  l>ia»ier  or  ilaukchler  star,  F.  Dauifhlcr  rosette*. 
G.  Daughter  glomeruli  or  skein*,    h.  IiauKliter  nuclei.    iBy  Dr.  8.  Dcl^piuej 

or  karyokw€m{h(iryomiio6is),  has  been  observed  in  all  the  tissues — genemtivc  cells, 
epithelial  tissue,  connective  tissue,  niuscukr  tissue,  and  nerve  tissue — and  it  may 
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l«t  It  will  hereafter  be  shown  that  tlie  di vision  of  cells  alwiiys  takes  place  in 
thii«  way,  and  that  the  process  of  reproduction  of  eelLs  by  <lirect  division  is,  as  ia 
believed  by  some  observ^ers,  merely  a  sort  of  imperfect  or  abnormal  karyokinesis. 

The  process  of  reproduction  by  indirect  ilivision  commences  in  the  nucleus,  tlie 
stroma  of  which  undergoes  complex  changes,  leading  to  the  division  of  this  body 
previous  to  the  cleavage  of  the  protoplasm  of  the  cell.  The  changes  consist 
briefly  of  the  following:  (1)  At  the  ronjincncement  of  the  process  the  nuclear 
network  is  well  develoj»ed,  but  shows  ruily  sliglit  indications  of  activity.  (2)  The 
chromatic  fibrils  forming  the  nuclear  netwtak,  atlter  rearranging  themselves, 
become  thicker,  and  prohahly  combined  in  one  long  filament,  which  iVu'ms  a  loose 
convolution.  This  is  called  tha  t/iomerulmt  or  ttfccin  (Fig,  0,  b).  At  the  same  time 
a  number  of  protoplasmic  granules  arrange  themselves  at  two  points  in  the  cell- 
protopljism  opposite  each  other;  these  points  are  called  the /^oA's,  and  the  line 
mi^lway  between  tlieni,  and  bisecting  at  right  angles  a  line  connecting  the  two.  is 
called  the  e(/uafor.  (8)  The  fihimcnt  becomes  arrange<l  in  more  or  less  distinct 
loops  converging  toward  the  two  poles,  resendding  somewhat  in  appearance  a 
rotetU  or  wreath  (Fig,  6,  c).  From  the  poles  to  tlie  loops,  fine  threads,  not  stain- 
ing like  the  other  (achrnmatic),  are  seen  bridging  across  the  space  left  between  ttie 
filament  and  the  cell-proto|dasni.  These  are  know  n  as  the  ttnelear  splruile.  (4)  The 
bwips  now  become  tlattene<l  so  as  to  form  a  festooned  ring  or  star  at  the  e<juator 
of  the  nucleus.  This  is  known  as  tlie  sim/le  *^//',  ttfiter^  inomish'r.  The  bM>p8 
begin  to  break  transversely  at  the  ecpiator  (Fig.  6,  D*),  having  stmietimes 
previously  broken  at  their  polar  ends.  The  nuclear  spindle  or  achromatin  is  very 
distinct,  as  well  as  a  radiating  arrangement  of  protoplasmic  granules  toward  the 
pole^.  It  is  at  this  stage,  or  sometimes  after,  that  a  longitudinal  splitting  of  the 
filaments  occurs,  so  that  they  become  more  numerous  and  more  slender.  (."))  After 
breaking  across  at  the  eijuator,  the  chromatic  filaments  move  toward  the  poles  ».s  if 
they  were  guided  by  the  achromatic  threads.  These  threads  bridge  across  between 
the  two  receding  stars,  which  are  known  as  diaifter  or  daughter  stars.  The  pn> 
toplasm,  with  its  nidiating  granules,  begins  to  group  itself  around  the  two  poles 
(Fig.  0,  E).  (tj)  The  daughter  stars  buve  now  reached  the  prdes ;  the  broken  ends 
become  united,  so  that  each  daughter  chromalic  fdament  liecomes  a  .single  festooned 
filament,  forming  a  rosette  or  wreath,  the  dauijhter  rtm'(ft'»  or  wreatha.  There 
is  now  distinct  evidence  of  ck'avage  in  the  protoplasm  (Fig.  6,  f).  (T)  By  furtiier 
irregular  ccmtraction  the  regular  arrangement  of  the  loops  becomes  lost,  and  the 
filament  presents  a  convoluted  appearance,  constituting  the  daughter  glomeruli  ov 
iA'^'in*  (Fig.  6,  q).  The  cleavage  of  the  protojdasm  is  now  complete  except  where 
the  achromatic  threads  are  f<»unil.  {><)  By  further  ctmvolution  and  contraction 
the  loops  of  the  filament  become  fused  together,  and  form  again  a  network.  The 
proto|dasm  is  now  again  in  contact  with  the  nuclear  network,  which  serves  to  form 
a  wall  anuind  the  nuclei,  and  two  daughter  tv//8with  wHc/e/ are  formed  (Fig.  0,  ii). 
The  remains  of  the  achromatic  threads  bridge  across  the  intercellular  substance, 
constituting  the  priekles  of  prickle  cells. 

In  the  reproducti(Ui  of  cells  by  direct  division  the  process  is  brought  about 
either  by  segmentation  or  by  gemmation.  In  reproduction  by  gegmentotwn  or 
fijtgion  the  nucleus  first  splits  by  becoming  constricted  in  its  centre,  and  thus 
assuming  an  hour-glass  shape.  This  lea«ls  to  a  cleavage  or  division  of  the  whtde 
protoplasmic  mass  of  the  cell ;  and  thus  we  find  that  tw^o  new  cells  have  been 
formed,  consisting  of  tlie  same  substance  as  the  original  one,  and  each  containing 
ft  nucleus.  These  daughter  cells  are  of  course  at  first  smaller  than  the  original 
mother  cell ;  but  they  grow,  and  the  |>rocess  may  be  repeateil  in  them,  so  that 
multiplication  may  rapidly  take  place.  In  reproduction  hy gfr/untttiou  a  budding- 
off  or  .separation  of  a  portion  of  the  nucleus  and  parent-cell  takes  place,  and, 
becoming  separated,  forms  a  new  organism. 

The  cell-wall,  which  is  not  an  essential  constituent,  and  in  fact  is  often  absent, 
consists  of  a  flexible,  transparent,  structureless  or  finely  striated  membrane,  which 
is  pemieahle  to  fluids.     As  far  as  is  known,  every  animal  cell  is  derived  from  a 
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pre-exigtinir  cell.  Tlie  flcatli  of  cells  i^  accomplishiMl  eirlier  bv  rbelr  mecbaiikal 
(letachiiU'iU  from  the  surface,  preceded  pussibly  by  their  biiri^tiug  ami  diseharg- 
ing  their  contents,  or  by  various  forms  of  degeneration — futty,  pigmentary,  or 
ealcureous. 

EPITHELIUM. 

All  the  surfaces  of  the  body — -the  external  surface  of  the  skin,  the  internal 
surface  of  the  digestive,  respiratory,  and  genito-urinary  tracts,  the  clf>8ed  ser*nis 
cavities,  the  inner  coat  of  the  vessels,  and  the  duets  of  all  seeretin^:  and  excreting 
glands — are  covered  by  one  or  more  biyers  of  simple  cells,  called  i-pitfuliinn  <u- 
eviiheJial  veJh,  These  cells  are  also  present  in  the  sensory  ami  terminal  [larts  «»f 
tiie  organs  of  siiecial  sense,  anfl  in  some  other  organs,  as  the  pituitary  and  thyroid 
bodies.  They  serve  various  purposes,  forming  in  some  cases  a  protective  layer,  in 
others  acting  as  an  agent  in  secretion  and  excretion,  and  again  in  others  being 
concerned  in  the  elaboration  of  the  tn-gans  of  special  sense.  Thus,  in  the  skin, 
the  main  purpose  served  by  the  epithelium  (here  culled  the  epidermia)  is  that  of 
jjrotection.  As  the  surface  is  worn  away  by  the  agency  of  friction  or  change  of 
teni))erature  new  cells  are  sujiplied,  and  thus  the  surface  of  the  true  skin  and  the 
vessels  and  nerves  which  it  contains  are  defended  from  damage.  In  the  gastro- 
intestinal mucous  membrane  and  in  the  glands  the  epithelial  cells  appear  to  be 
the  principal  agents  in  sejmrating  the  secretion  from  the  blood  or  from  the  aliment- 
ary fluids.  In  other  situaticms  (as  the  nose^  fauces,  and  res]>iratory  passages)  the 
chief  office  of  the  epithelial  cells  apjiears  to  be  to  maintain  an  e<puible  tem}»era- 
ture  by  the  tn<tisture  with  which  they  keep  the  surface  always  slightly  lubricated. 
In  the  serous  cavities  they  also  keep  the  opjmsed  layers  moist,  and  thus  facilitate 
their  movements  on  each  other.  Finally,  in  all  internal  parts  they  enisure  a 
perfectly  smooth  surface. 

Uf  late  years  there  has  been  a  tendency  on  the  part  of  many  histologists  to 
divide  these  several  epithelial  linings  into  two  classes:  into  {\)  i'pitheUaltis»ue 
proper^  consisting  of  nucleated  proto[ilasmic  cells,  which  f<»im  coniinuons  nuisi^es 
on  the  skin  and  mucous  surfaces  and  the  linings  of  the  ducts  ami  alveoli  nf 
secreting  and  excreting  glands  ;  and  {'2)  eiHluf/it'litfut,  which  is  com]K)Sed  of  a  single 
layer  of  flattened  transparent  squamous  cells,  joined  ed^ie  to  e^h^e  m  such  a  man- 
ner as  to  form  a  membrane  of  cells.  This  is  found  on  the  free  surfaces  <d'  the 
serous  membranes,  as  the  lining  membrane  of  the  heart,  hlood-vessels,  atid  lym- 
phatics; on  the  surface  of  the  brain  and  sjiinal  cord,  and  in  the  anterior  chamber 
of  the  eye.  And,  though  the  .separation  must  be  an  artificial  one,  since  every 
gradation  of  transition  between  the  two  classes  may  be  observed,  it  winild  seem 
advisable  fnr  the  purjiose  of  description   to  employ   it. 

1.  True  epithelial  tissue  consists  of  one  or  more  layers  of  cells,  united  together 
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F««i.  7— Enithelinl  ecUs  ttom  the  ot»l  cavity  uf  mi»n. 
c.  TlicwmiH'  with  iwn  nurlt'l. 
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by  an  interstitial   cement-substance,   supported  on  a  b;isement-membrane,  and  is 
naturally  grouped  into  iwo  classes,  according  as  there  is  a  single  layer  of  cells  {itimple 


EPirHEULM. 

rpithcHum)  or  raore  than  one  {atnitijjed  cpithelmm).  The  various  kinds  rif 
epithelium,  whether  iirrange<l  in  a  single  layer  or  in  more  than  one  hiyer»  are 
usually  spoken  of  &&  siniiimoii.s  or  pavement.,  columnar,  spheroidal  or  glandular, 
and   ciliated. 

The  pavement  epithelium  (Fig.  7)  is  composed  of  flat  nucleated  scales  of  vari- 
ous sbivjies,  usually  polygonal,  and  varying  in  size.  These  cells  fit  together  by 
their  edges,  like  the  tiles  of  a  mosaic  pavement.  The  nucleus  is  generally  flat- 
tened, but  may  be  spheroidal.  The  flattening  depends  upon  the  thinners  of  the 
cell.  The  protoplasm  of  the  cell  presents  a  fine  reticulum  or  honeycombed  net- 
work, which  gives  to  the  cell  the  appesirance  of  granulation.  This  kind  of  epi- 
iheiiam  is  found  on  the  surface  of  the  skin  (efiidermis)  and  on  mucous  surfaces 
which  are  subjected  to  friction.  The  nails,  the  hairs,  und  (in  animals)  the  horns 
are  a  variety  of  this  kind  of  epithelium. 

A  variety  of  s<|uam<)us  epithelium  which  is  found  in  the  <leeper  layers  of 
[stratified  pavement-epithelium  has  been  termed  jyr/fA-/c  celh.  These  cells  possess 
short  fine  fibrils  which  pass  from  their  margins  to  those  of  neighboring  cells,  serv- 
ing to  connect  them  together.  They  were  first  probably  noticed  by  Max  Schultze 
and  Virchow,  and  it  was  believed  that  by  them  the  cells  were  dovetailed  together. 
Stibse<juently  this  was  shown  not  to  be  so  by  Dr.  Martyn.  who  pointed  out  that 
the  prickles  were  attached  to  each  other  by  their  apices:  and  recently  Dr.  Dele- 
pine  has  stated  that  he  believes  the  prickles  of  prickle  cells  are  parts  of  fibrils 
ftirwing  internuclear  bundles  between  the  nuclei  of  the  cells  of  an  epithelium  in  a 
L  mate  of  active  growth  (see  page  41,  and  Fig.  t>). 

The  columnar  or  cylindrical  epithelium  (Fig.  8)  is  formed  of  cylindrical  or 
rod-sfanped  cells,  each  containing  a  nucleus,  and  set  together  so  as  t(t  form  a  com- 


iim  of  the  intestinal  vlUJ 
:ifte«l  30i>  limes,    a.  Base- 


Fig.  9.— Simple  colnmnnr  fpUhi'linm.  from  the  mucous 
membrane  of  the  lnte«lit>'',  with  urilileiH-'ells.  fMrnringout 
Iheir  contc'nts.     i  Kl<-in  md-I  N..lile  Smith.) 


piete  membrane.  The  cells  have  a  prismatic  figure,  mure  or  less  flattened  from 
matnal  pressure,  and  are  .set  upright  on  the  surface  on  which  tiiey  are  suitported. 
Their  firotoplasm  is  always  more  or  less  loiigitudiiinny  striated,  and  they  contain 
a  nucleus  which  is  oval  in  shape  and  contains  an  intranuclear  network. 

This  form  of  epithelium  covers  the  mucous  membrane  of  nearly  the  whole 
gn-strti-intestinal  tract  and  the  glands  of  that  part,  the  greater  part  of  the  urethra, 
the  vas  deferens,  the  prostate,  (.'owper's  glands,  Bartliolini's  glands,  and  a  portion 
of  the  uterine  mucous  membrane. 

Gohh't-  or  c/trt//cc-cells  are  a  mo<lification  of  the  c»*luninai-  cell.  They  appear 
to  lie  fonne«l  by  an  alteration  in  shape  of  the  columnar  epithelium  (ciliated  or 
otherwise)  consequent  on  the  secretion  into  the  interior  of  the  cell  of  mucin^  the 
chief  organic  constituent  of  mucus,  which  distends  the  upper  part  of  the  cell, 
while  the  nucleus  is  pressed  down  toward  its  deep  part,  until  the  cell  bursts  and 
the  mucus  is  (lischarged  on  to  the  surface  of  the  tnticous  membrane,  as  shown  in 
Fig.  9. 

The  npheroidnl  or  (]l(indnlnr  epithelium  (Fig.  10)  is  composed  of  circular  or 

polvhedral  cells.    .Like  other  forms  of  epithelial  cells,  the  protoplasm  is  a  fine 

reticulum,  which  gives  to  the  cell  the  appearance  of  granulation.     They  are  found 

m  the  terminal    recesses  of  secreting  glands,  and  the  protoplasm   of   the  cells 

uaually  contains  the  materials  which  the  cells  secrete. 

CthateU  epithelium  (Fig.  11)  may  be  of  any  of  tlie  preceding  forms,  but  usually 
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indinea  to  the  coltiinnar  shape.  It  is  distiugiiishcd  by  the  presence  of  miuute 
processes,  which  are  direct  prolongutifms  of  the  ceIl-protoplii;sim,  like  hairs  or  eye- 
lashes (cilia)  standing  m\\  from  the  free  surface.  If  the  cells  are  examined  during 
life  or  immediately  on  removal  from  the  living  body  (for  which  in  the  human  sitb- 


Fid.  10.— Spheroidal  epttheltum.     MagnLfieiJi 
250  limes. 


Fuj.  11.— Ciliat*.'<l  epithelium  from  liiu  human 
tracht'ii.  MaurnifuMj  x*\  tijut-s.  a,  IiinernioRi  biytTs 
of  tlie  elastic  loTiKiludEiml  llbre.s.  b,  Ilomo^eueoiu 
iiunrmfwt  layers  uf  the  mucous  membrane,  e. 
Deepest  ronnn  cells.  <i.  Middle  eluiiKateil  celbt.  «. 
Superflojal  cells,  bearing  cilia. 
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ject  the  removal  of  a  nasal  polypus  offers  a  convenient  opportunity)  in  tepid  water, 
the  cilia  will  be  seen  in  lashing  motion  :  and  if  the  cells  are  separate,  they  will 
often  he  seen  to  be  moved  about  in  the  fiebi  by  that  motion. 

The  situations  in  which  ciliated  epithelium  is  found  in  the  human  body  are: 
the  respiratory  tract  from  the  nose  downward,  the  tympanum  and  Eustachian  tube, 
the  Fallojiian  tube  and  upper  portion  of  the  uterus,  the  vasa  efferentia,  coni  vas- 
culosi,  and  first  part  of  the  excretory  duct  of  the  testicle,  and  the  ventricles  of  the 
brain  and  central  canal  of  the  spinal  cord. 

Stratified  epithelium  consists  of  several  layera  of  cells  8uperim|tosed  one  on  the 
top  of  the  itther  and  varying  greatly  in  shape.     The  cells  of  the  dee[iest  layer  are 

for  the  most  part  columnar  in 
form.,  and  as  a  rule  form  a  sin- 
gle layer,  placed  vertically  on 
the  supporting  membrane;  silntve 
these  arc  several  layers  of  sphe- 
roidal cells,  which  as  they  ap- 
proach the  surface  become  more 
and  more  compressed,  until  the 
su])erficial  layers  are  found  to 
consist  of  flattened  scales,  the 
margins  of  which  overlap  one 
another,  so  as  to  present  an  im- 
bricated appearance.  Another 
foiTD  of  stratified  epithelium  is 
found  in  what  has  been  termed 
traimiimuil  e]«ithelium,  such  as 
exists  in  the  ureters  and  urinary 
bladder.  Here  the  cells  of  the 
most  superficial  layer  are  cubical, 
with  depressions  on  their  under 
surfaces,  which  fit  on  to  the 
rounded  ends  of  the  cells  of  the 
second  layer,  wliich  are  pear- 
shaped,  the  apices  touching  the 
basement-membrane.  Between  llieir  tapering  points  is  a  third  variety  of  cells, 
filling  in  the  intervals  between  them,  and  of  smaller  size  than  those  of  the  other 
two  layers. 


^^ 
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fi/r  thr  Ptitffifiioffical  Laltumtory,  KlelQ.) 
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CONNECTIVE   TISSUES. 


2.  Sndothelium. — -As  l>ef«)re  stated,  endothelial  cell?  are  flattened,  transparent, 
S4|uamous  cells,  attached  by  their  margins  by  a  semi-fluid  homogeneous  cement- 
i^ttbstAnce,  so  as  to  form  a  continuous  cndothdiat  niembraiie.  Though  for  the  roost 
pt  these  cells  are  s»jiiamous.  in  some  places  cells  may  be  found,  either  isolated 
occurring  in  patches,  which  are  polyhedral  or  even  columnar.  These  latter 
eells  are  fretjuently  to  be  found  lining  the  stomata  of  serous  membranes,  and  are 
supposed  to  be  endothelial  cells  in  an  active  state  of  division  (Fig.  12).  As  a 
rale,  the  endothelial  cells  are  polygonal  in  outline,  with  sinuous  or  jagged  margins, 
and  are  in  close  appositi'in,  the  amount  of  cohesive  matter  uniting  them  being  so 
slight  as  not  to  be  apparent.  Their  protoplasmic  substance  appears  to  be  gran- 
o1ar«  but  consists  4>f  fibrilhe  arranged  in  a  network  in  which  the  nucleus  is  con- 
tained, limited  by  a  membrane  and  having  a  well-developed  reticulum. 

CONNECTIVE    TISSUES. 

By  the  tenn  connective  tiasue  we  mean  a  number  of  tissues  which  possess  this 
feature  in  common — viz.  that  they  serve  the  general  purpose  in  the  animal  economy 
or  supporting  and  connecting  the  tissues  of  the  frame.  These  tissues  may  difl^T 
considerably  from  each  other  in  external  appearance,  but  they  present  neverthe- 
less many  points  of  nelaiionship  with  each  other,  and  are  moreover  tleveloped 
from  the  same  embryonal  eh'iucuts.  They  are  divided  into  three  great  grouj>8 : 
(1)   the  fibrous  connective  tiiisiies,  (2)  curtilage,  and  (-^)  bone. 

The  Rbrous  Connective  Tissues. — Three  j>rincipal  forms  or  varieties  of  fibrous 
connective  tisstie  are  recognized:  (1)  White  fibrous  tissue;  (2)  Yellow  elastic 
tissue;  (3)  Areolar  tissue.  They  are  all  composed  of  a  matrix  in  which  cells  are 
iinbedded,  and  between  the  cells  are  fibres  of  two  kinds^  the  white  and  yellow  or 
cisstic.  The  difference  between  the  three  fonns  of  tisstie  depends  on  the  relative 
prop*>rtion  of  the  two  kinds  of  fibre,  in  the  first  variety  eniinicriited  {\w  white  fibre 
preponderating;  in  the  second  variety  the  ifrlhiw  vhttstic  fibres  being  greatly  in 
excess  <»f  the  white;  and  the  third  form,  areolar  tissue,  the  two  being  blended  in 
much  more  equal  proportions. 

The  white  fibrous  tissue  (Fig.  13)  is  a  true  connecting  structure,  and  serves 
three  purposes  in  the  animal  economy.  It  serves  to  bind  bones  together  in  the 
form  of  ligaments,  it  serves  to 
connect  muscles  to  bones  or 
other  structures  in  the  form  of 
tendons,  and  it  forms  un  invest- 
ing or  protecting  structure  to 
various  organs  in  the  form  of 
membranes.  Exam[»les  of 
where  it  serves  this  latter  office 
are  to  be  found  in  the  muscular 
fascise  or  .sheaths,  the  jierios- 
teum,  and  perichondrium ;  the 
investments  of  the  various 
glands,  (such  as  the  tunica 
albuginea  testis,  the  capsule  of 
the  kidney,  etc.),  the  investing  sheath  of  the  nerves  (epineurium).  ami  of  various 
organs,  as  the  penis  and  the  eye  (sheath  of  the  corpora  caverno.sa  and  corpus 
Spongiosum,  and  of  the  sclerotic).  But  in  all  these  parts  the  student  must  bear  in 
mind  that  the  elastic  tissue  enters  in  greater  or  less  proportion.  It  presents  to 
the  naked  eye  the  ap]»earance  of  silvery-white  glistening  fibres,  covered  over  with 
»  fjuantity  of  loose,  flocculent  ti.ssue  which  binds  the  fibres  together  and  carries 
the  blood-vessels.  It  is  not  ])08ses8ed  of  any  elasticity,  and  only  the  \K;Yy 
slightest  extensibility ;  it  is  exceedingly  strong,  so  that  upon  the  a]>plicalion  of 
any  external  violence  the  bone  with  which  it  is  connected  will  fracture  before  the 
fibrous  tissue  will  give  way.     When  examined  under  the  microscope  it  is  found  to 


Fio.  13.— White  nbixius  Ucsue.    High  power. 
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consist  of  waving  Imnds  or  linndles  uf  minute,  transparent,  lioraogcneims  filaments 
or  fibrilUe,  held  togfthfr  by  an  albuminous  semi-fluid  eement-substance  (l^'ig-  14), 
In  ligaments  and  tendons  these  bunclles  run  parallel  with  each  other ;  in  mein- 
brane.s  they  intersect  one  another  in  different  jjlaces.  The  lnmdle><  have  a 
tendency  to  sjdit  up  h>ngitudiually  or  send  <tfl"  slijis  to  join  other  bundles  and 
receive  others  in  return.     The  cells  occurring  in  white  fibrous  tissfie  an*  often 


PlQ.  H.-Coiinefllvc  tissne.  (Klein  and 
Koble  SmUli.)  n.  Thf  uliilt*  (Ibroua  ckMiieiit— 
A  ln>vrof  niuro  or  le'cs  fharply-outllnod.naml- 
lol,  wavy  huiune^  of  connefllvu-liasuo  rtbrits. 
Ou  ihesurfiice  nf  ihis  layer  is  h.  *  nvtwork  of 
fine  elasilc  Mbres. 


Fiii.  15,— Tendnn  of  mouse V  t«(I.  ^.tained 
Willi  1i»«wo<:k1,  shortingchains of  celUbftMefn 
tbt*  teiiudii-lmndles.  fFrom  Qiiaiu's  Anatomy. 
E.  A.  .Scbafer.) 


called  "tendon  cells."  They  are  situated  on  the  surface  of  groups  of  bundles 
and  are  (quadrangular  in  shape,  arranged  in  rows  in  single  file,  each  cell  bt'iug 
separated  from  its  neighbors  by  a  narrow  line  of  cement-snbstancc.  The  nuclens 
is  generally  situated  at  one  end  <»f  the  cell,  the  nucleus  of  ibe  ailjoiniugcell  being 
in  close  proximity  to  it  (Fig.  lo).  Upon  the  addition  of  acetic  acid  to  white 
fibrous  tissue  it  swells  \\\\  into  a  glassy-looking,  indistinguishable  mass.  When 
boiled  iti   water  it  is  converted  almost  c<uupletely   into  gelatin. 

Yellow  Elastic  Tissue. — In  certain  jmrts  of  tlie  body  a  tissue  is  fmnd  xvhicb 
when  viewed  in  uiuss  is  of  a  yrlbtwisb  color,  and  is  possesMfd  tif  great  elasticity,  s<> 
that  it  is  capable  of  considerable  extensiou.  and  wlien  ihe  extending  force  is  witli- 
dniun  returns  at  once  to  its  original  condition.  This  is  y/t //*'«■  thistir  fixxm\  in 
which  the  elastic  fibres  greatly  preponderate,  to  the  almost  complete  exclusion  of 
the  white  fibrous  element.  It  is  founil  in  this  conditi€>n  in  the  tigamenta  suhflava. 
in  the  vocal  cords,  in  the  longitudinal  coat  of  the  trachea  and  hrom-hi,  in  the 
inner  coats  of  the  Idood-vessels,  esjiecially  the  larger  arteries,  and  to  a  very  con- 
siderable extent  in  the  thyro-hyoid.  crico-thyroid,  and  stylodiyoid  ligaments.  It 
is  also  found  in  the  ligamentum  nucb;v  of  the  lower  animals.  VVhen  viewed 
under  the  microscope  (Fig.  H>)  it  is  seen  to  consist  of  an  aggregation  of  curling 
fibres,  with  a  well-defined  outline.  They  are  considerably  larger  in  size  than  the 
fihrilhie  of  the  white  fibnuis  element,  and  vary  much,  being  from  the  ^jriVTHT  ^^  '^^** 
T-j/jyTv  of  an  inch  in  diameter.  The  fibres  form  h<>ld  and  wide  curves,  Inanch  and 
treely  anastomose  with  each  other.  They  are  homogeneuits  in  appearance,  and 
Jiave  a  temlency  to  curl  up,  especially  at  their  broken  ends.  In  some  ]tarts,  wliere 
the  fibres  are  broad  and  large  and  the  network  close,  the  tissue  presents  the 
ajipearance  of  a  membrane,  with  gaps  **r  perforations  corresponding  to  the  inter- 
vening space.  This  is  to  be  found  in  the  inner  coat  of  the  arteries,  and  to  it  the 
name  of  fenrst/'trteil  memhrant'  has  been  given  by  Ilenle.  The  yellow  elastic  fibres 
remain  unaltered  ]»v  acetic  acid. 
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Areolar  tissue  i.«  so  called  because  its  nicslics  are  easily  distended,  and  tlius 
separated  into  areolj«  or  spaces,  which  all  open  freely  into  each  t»tlier,  and  are 
coiise<|uent]y  easily  Mown  up  with  air, 

or   permeated    by  fluid  when  injectetl  '^n 

into  any  part  of  the  tissue.  Such 
■ipaces.  however,  do  not  exist  in  the 
natural  condition  of  the  body,  btit  the 
whole  tissue  forms  one  unbroken  mem- 
brane compo,se<l  of  a  number  of  inter- 
lacing fibres,  variously  sufierimposed. 
Hence  the  term  *' the  cellular  mem- 
brane "  is  in  many  parts  of  the  body 
more  a(»propriate  than  its  more  modern 
equivalent.  The  chief  use  of  the  are- 
olar tissue  is  to  bind  parts  together. 
nrhile  by  the  laxity  of  its  fibres  and 
the  permeability  of  its  areolte  it  allows 
to  move  on  each  other,  and 
[ird»  a  ready  exit  for  inflammatory 
»nd  other  effused  fluids.  It  is  one  of 
the  most  extensively  distributed  of  all 
the  tissues  in  the  body.  It  is  found 
l>eneath  the  skin  in  a  continuous  layer 
all  over  the  b<tdy,  connecting  it  to  the 
snbjncenl   parts.     In   the  same  way  it 

is  sitniited    beneath    the  mucous    and     ~^^^^^      ,,,,.     A*»-+*tBff"»«a}v      /iii\ir\ 
»erous    membranes.     It  is   also  found  y\ >  J^^^§^S®0      IiIJIiIm 

heiween  muscles,  vessels,  and  nerves, 
forming   investing  sheaths  for    them, 

and  connecting  them  with  surnuinding 

structures.      In  additi<»n  t*i  this,   it  is 

found  in  the  interior  of  organs,  binding 

together  the  various  lobes  and  lobtdes 

of  the  compound  glauds,  the  various  coats  of  the  bnllow  viscera,  and  the  fibres  of 

iDciBclcs,  etc..  and  thus  forms  one  of  the  most  important  connecting  media  of  the 

various  structures  or  organs  of  which  the  body  is  nnule  uji.      In  niany  parts  the 

areolte  or  interspaces  f>f  areolar  tissue  are  occupied  by  fat-cells,  constituting  adi- 
po%r  tis«H'\  which  will  presently  be  described. 

Areolar  tissue  presents  to   the  naked  eye  a  flocculent  appearance,  somewhat 

like  spun  silk.     When  stretched  out.  it  is  seeti   to  consist  uf  delicate  soft  elastic 

threads  interlacing  with  each  other  in 

every  direction  and  forming  a  network 

of  extreme  delicacy.      When  examined 

under  the  microscope  it  is  found  to  be 

composed  of   white  fibres  and  elastic 

fibres  iniercro.ssing   in  all    directions, 

and  united  together  by  a  homogeneous 

cement  or  gronnd-substance,  and  filled 

bv cellular  elements,  which  contain  the 

Srotoplasm  out  of  which   the  whole  is 
eveloped  and  regenerated. 

These  cell-spaces  may  be  brought 
into  view  by  treating  the  tissue  with 
nitrate  of  silver,  and   exposing  it  to 
the  light.     This  will  color  the  fibres  and  ground-substance,  leaving  the  cell-spaces 
unstained. 

The  cells  of  areolar  tissue  (Fig.  IT)  are  of  two  kinds:  1,  flattened  transparent 


Fin.  16,— Yellow  eJjiatic  UsBue.    High  power. 


Fin.  17.— ConnefUve-tlssue  corpuscltw.  {Klein  (uul 
Noble  Smith.)  m.  Mljfrutory  conneciive-Ussue  «*cll.  The 
other  two  lire  the  ordinary  bmuched  cell^  each  with  au 
ubluiig  nucleus. 
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cells,  with  an  oblon*!  niu'Ieus  atnl  more  or  k'ss  bniiicht'd,  firnl  often  nnite<l  together 
by  tbin-brancheil  i>n>ct's>ses;  timl  2,  ^rumilur  cells,  some  of  ubicb  aie  of  the  size 
of  white  blood-corpuscles,  and  like  them  possessed  of  iimteboid  movements ;  otbers 
are  of  larger  size,  nnd  ilo  not  exhibit  amceboid  movements  to  any  ajipreciitble 
extent.  They  lie  imbedded  in  the  gnmnd-substauce,  and  in  some  situations, 
where  the  areolar  tissue  is  loose  and  the  spaees  large,  so  as  to  contain  several  cflls, 
they  form  a  sort  of  lining  tVrr  it.  In  other  situations  where  the  tissue  forms  a 
membranous  layer,  the  flattened  cells,  here  unbrancbed,  foinn  an  epithelial-like 
covering  to  its  surface. 

Vessels  and  Nerves  of  Connective  Tissue. — The  hhod-vesseh  of  connective  tissue 
are  very  fevv — that  is  to  say,  there  are  few  actually  destined  for  the  tissue  itself, 
although  many  ves.sels  may  permeate  one  of  its  fortus.  ihe  areitlar  tissue,  carrying 
bloo<l  to  other  structures.  In  white  fibrrms  tissue  the  blood-vessels  usually  run 
parallel  to  tlie  b>ngitudinal  bundles  and  between  them,  sending  transverse  com- 
municating brandies  across,  and  in  some  forms,  as  the  periosteum  and  dura  muter, 
being  fairly  numerous.  In  the  yellow  ela,stic  tissue  the  blood-vessels  also  run 
between  the  fibres,  and  do  not  penetrate  them.  Lifrnphatk  vessels  are  very  numer- 
ous in  most  forms  of  connective  tissue,  especially  in  the  areolar  tissue  beneath  the 
skin  and  the  mucous  and  tlie  serous  surfaces.  They  are  also  found  in  abundance 
in  the  sheaths  of  tendons,  as  well  as  in  the  temlons  tbemselves.  Xt-rrfH  are  to 
be  found  in  the  white  fibrous  tissue,  where  they  terminate  in  a  special  manner ; 
but  it  is  doubtful  whether  any  nerves  terminate  in  areolar  tissue;  at  all  events, 
they  have  not  yet  been  demonstrated,  and  the  tissue  is  possessed  of  very  little 
sensibility. 

Development  of  Connective  Tissue. — Fibrous  connective  tissite  is  developed  from 
embryonic  ctuiuective-tissue  cells  derived  from  tlie  mesohlast.  At  an  early  jieriod 
of  development  it  consists  of  nucleated  cells  and  a  muco-alhinuiiums  Huid,  which 
subsequently  becomes  a  pellucid  jelly  and  forms  the  ground-stibstance.  In  ibis 
ground-substance  the  two  varieties  of  fibres  become  developed.  As  to  the  manner 
in  which  tbey  do  so  there  are  two  theories,  some  believing  thai  tbey  are  developed 
from  tlie  jirotoplasm  of  the  cells,  others  that  tbey  are  formed  by  a  dcfiosit  in  the 
ground-substance.  In  the  former  case  the  protopbism  of  the  cells  is  converted 
wholly  into  elementary  fibres,  the  nucleus  disappearing;  or  else  the  perijdieral 
part  of  the  protojtlasm  produces  the  fibrous  tissue,  the  original  cell  growing  again 
to  its  original  size,  atul  then  throwing  off  a  fresh  portion  to  form  a  new^  cell,  and 
itself  |)cr8istiug  in  contact  with  the  fibres  it  has  formed  as  a  permanent  connective- 
tissue  corpuscle. 

Yellow  elastic  fibres  are  said  by  some  to  be  formed  by  the  processes  of  stellate 
embryonal  cells,  which,  joining  with  proces.ses  of  other  cells,  form  the  elastic  fibres. 

Tbret-  sjiecial  forms  of  connective  tissue  must  be  descrilfcd :  the  mucoid,  the 
lympluud  or  retiforra,  and  basemen t-membrane.s. 

1.  The  mucoid  or  gelatinous  connective  ti.ssue  exists  cliiefiy  in  the  "jelly  of 
Wbartrm,"  which  forms  the  bulk  of  tbi'  un/bilical  cord,  but  is  also  found  in  some 
other  situati)>ns  in  the  fi^tus.  as  in  the  pulp  of  young  teeth,  and  in  certain  stages 
of  the  development  of  c<mnective  tissue  in  various  regions.  In  the  adult  the  vit- 
reous humor  of  the  eye  is  fornietl  of  the  same  material.  This  tissue  consists  of 
nucleated  cells,  which  branch  and  become  connected  8o  as  to  fiirm  trabecuhe,  in 
which  is  contained  a  jelly-like  substance,  containing  the  chemical  principle  of 
mucus,  or  muciu^  and  in  smaller  quantities  albumen,  but  no  gelatin.  Sometimes, 
as  in  the  vitreous  humor  of  the  eye,  the  cells  disappear  and  the  jelly  only 
remains. 

2.  Retifonn  connective  tissue  (Fig.  18)  is  found  extensively  in  many  parts  of 
the  body,  forming  tlie  framework  of  some  organs  and  entering  into  the  ccuistruc- 
lion  of  many  mucous  menilM-anes.  It  is  formed  of  an  interlacement  or  network 
of  very  fine  fibres,  which  closely  resemble  white  fibrous  tissue,  and  in  certain  sit- 
uations may  be  denionstrated  to  be  cttntinuoui^i  with  it.  In  many  ]>laces  flatlened 
cells  may  be  seen  connected  with  the  fibres  and  partially  concealing  them,  pre- 
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iting  an  appearance  lus  if  the  tissue  were  formefl  of  a  network  of  branching 
hii  anastomosing  cells.     This,  however,  is  not  so,  sls  the  cells  can  be  removed  or 

bmshed  awa\%  leaving  the  fibres  intact.     In  many  situations  the  interstices  of  the 

fibres  are  filled  with  rounded  granular  corpuscles,  and  the  tissue  is  then  termed 

lymphoid  or  adenoid  tissue.  'J'he  neuroiffia, 
K  or  fine  gelatinous  connective  tissue  which 
H  *qp|>orts  the  nervous  elements  in  ihe 
^k^rebro-spinal  axis  and  in  the  retina,  is 
^p  regarded  a^?  a  modified  form  of  the  reti- 
H  form  connective  tissue. 
^L^  S.  Basement-membranes,  formerly  de- 
^P#eribed  as    homogeneous   meiubraucs,  are 

really  a  form  of  connective  tissue.     They 

constitute    the  supporting    membrane,   or 

Pmembrana  propria,  supporting  the  epithe- 
lium of  mucous  membranes  or  secreting 
glands,  and  in  other  situations.     By  means 

t  of  staining  with  nitrate  of  silver  they  may 
be  sbown  to  consist  of  flattened  cells  in 
close  apposition,  and  form  therefore  an 
example  of  an  epithelioid  arrangement  of 
connective-tissue  cells.  In  some  situations 
the  cells,  instead  of  adhering  by  their 
edges,  give  off  branching  pn^cesses,  winch 
join  with  siniihir  processes  of  other  cells,  and  so  form  a  network  rather  (ban  a 
eontinuous  membrane. 

Adipose  Tissue. — In  almost  all  parts  of  the  body  the  ordinary  areolar  tissue 
contains  a  variable  ijuantity  of  adipose  or  fatty  tissue.  The  principal  situations 
where  it  is  not  found  are  tho  subcutaneous  tissue  of  the  eyelids,  the  penis  and 
scrotum,  the  nymphje,  within  the  cavity  of  the  cranium,  and  in  the  lungs, 
except  near  the  roots.  Nevertheless,  its  distribution  is  not  uniform,  in  some  parts 
Ring  collected  in  great  abundance,  as  in  the  subcutaneous  tissue,  esjHt-ially  of  the 
lomen :  around  the  kidneys;  on  the  surface  of  the  heart  between  the  furrows; 
and  in  some  other  situations.     Lastly,  fat  enters  largely  into  the  formation  of  the 
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Flo.  18.— Retjfonn  cnnneotlve  tlwue,  from   a 
lymphatU'  eland:   most  of  the  lyiiij)!!  rdrpuscles 
fvn.     (Kroiii  Klfiti's  ElrmmU  nf  HtMl<4ogy.) 


iirt.'  remove  _ 

(I.  The  reticulum,    e.  A  crtpillary  bliJod-ve»t»l 


Fig.  Id.—AdipriK  tlflsue.    High  power,     a,  SUrllko  aiipearancc,  from  cryatalUuitlon  of  fatty  acids. 


niJirrow  of  bones,  A  distinction  must,  however,  he  .made  between  fat  and 
a4ip<^se  tissue;  the  latter  being  a  distinct  tissue,  the  former  an  oily  matter,  which 
m  addition  to  forming  adipose  tissue  is  also  widely  j)re.«ient  in  the  body,  as  in  the 
lac  <»i  the  brain  and  liver,  and  in  the  blood  an<l  chyle,  etc. 
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Fat-cella  (Fig.  li^)  consist  of  a  number  of  vesicles,  varying  in  size,  but  of  aWut 
the  average  diameter  of  -^^-^   of  an   inch.     They  are  formed  of  an  exceedingly  j 
delicate  protopla^iuie  raenil>rane,  filled  with  fatty  matter,  which   is  li<juid  during 
life,  but  becomes  solidified  after  death.      They  are  round  or  8]>bericul  where  they 

have  not  been  subjected  to  jiressure;' 
otherwise  they  assume  a  more  or  less 
angular  outline.      A  nucleus  is  always 
present,  and  can  be  easily  denionslrat-  i 
ed  by  staining  with  logwfKtd :    in  th©j 
natural  contlitioa  it  is  so  compressed  i 
by  the  contained  oily  matter  as  to  be^ 
scarcely  recognixjiblo.     These  fat-cells  | 
are  contained  in  clusters  in  theareobie  i 
of  fine  connective  tissue,  and  are  held] 
together    mainly    by    a   network     of 
capillary  blood-vessels,  which  are  dis- 
tributed to  them. 

Fat   is  an  inorganized  substance, 
consisting  of  a  lifpiid   material   (gly-j 
cerin)    in    combination   with   certain 
fatty    acids,    stearic,     palmitic,     and 
<deic.      Stmietimes  the  acids  separate  . 
spontaneously  before  the  fat  is  exam- 
ined,  an<l  are  seen  under  the  micro-] 
8C0]H'  in  a  crystalline  form,  as  in  Fig. 
19,  a.     By  boiling  the  tissue  in  ether  or  strong  alcohol  the  fat  may  be  extracted 
from  the  vesicle,  which  is  then  seen  empty  and  shrunken. 

Fat  is  said  to  be  first  detected  in  the  human  embryo  about  the  fourteenth 
week.  According  to  Klein,  the  fat-cells  are  formed  by  the  iransffirmation  of  the 
protoplasmic  connective-tissue  corpuscles,  into  which  small  globules  of  fat  find 
their  way,  and  increase  until  they  distend  the  corpuscle  into  the  thin  mantle  of 
protoplasm  which  forms  the  cell-wall,  and  in  which  its  nucleus  is  still  to  he  seen 
(Fig.  20).  Others  of  the  connective-tissue  corpuscles  are  transformed  into  the 
vessels  and  the  lymphatic  tissue  which  accompanies  the  vessels. 


Fin.  20.— Dcvelopmciu  of  flit.  (Klein  and  Nnble  Smitli.) 
a.  Minute  artery,  t;  Mhiutf  vein.  r.  r«pinary  Wofxl- 
vessels  in  the  oourse  of  formation;  they  are  not  yet  com- 
pletely hollowed  out,  there  beinff  stUl  left  in  them  jiroto- 
plasmic  hepta.  d.  The  pround-sub^stance,  containing 
numenmn  niieleftteil  celU.  some  of  whleh  are  more  <]tf*- 
llnctly  braneherl  an<l  ttiilienetj  than  others,  and  ap|>ear 
tlierefore  more  Hpindle-hhaped. 


PiaMENT. 

In  various  parts  of  the  body  pigment  is  found  :  most  frei|ucntly  in  epitbelial 
cells  and  in  the  cells  of  connective  ti.ssue.  Pigmentt^d  epitbelial  cells  are  found 
fonning  the  external  layer  of  the  retina  (Fig.  21)  and  on  the  posterior  surface  of 
the  iris.  Pigment  is  also  found  in  the  epithelial  cells  of  the 
deeper  layers  of  the  cuticle  in  some  parts  of  the  Ijody — such  as 
the  areola  of  the  nipple  and  in  colored  patches  of  skin,  and 
es]M?cially  in  the  skin  of  the  t-olored  races,  and  also  in  bair.  It 
is  also  found  in  the  eidtlielial  cells  of  the  olfactory  region  and 
of  the  membranfuis  labyrinth   of  the  car. 

In  the  connective-tissue  cells  jiigment  is  fre*]uently  met  with 
in  the  lower  vertebrates.  In  man  it  is  found  in  the  choroid  coat 
of  tjie  eye.  and  in  the  iris  of  all  but  the  light-ldue  eyes  and  tiic  albino.  It  is 
also  occasionally  met  with  in  the  cells  of  refiform  tissue  and  in  the  i)ia  mater  of 
the  upper  part  of  the  spinal  cord.  These  cells  are  cbara<?terized  by  their  larger 
size  and  branched  processes,  which,  as  well  as  the  bmiy  of  the  ceils,  are  filled 
with  granules.  The  pigment  consists  of  dark-brown  or  black  granules  of  very 
small  size,  closely  packed  together  within  the  cells,  hut  not  invading  the  nucleus. 
Occasionally  the  pigment  is  yellow,  and  when  occurring  in  the  cells  of  the  cuticle 
constitutes  *'  freckles." 


Fio.  21.— PiRmfnl- 
cells  of  rt'tloa. 


ITILAGET 


CAETILAOE. 

Cartilage  is  a  non-vascular  structure  which  is  found  in  various  parts  of  the 
^ody — in  adult  life  chiefly  in  the  joints*  in  the  parietes  of  the  thorax,  and  in 
various  tubes,  such  as  the  air-passages,  nostrils,  and  ears,  which  are  to  be  ke])t 
permanently  open.  In  the  foetus  at  an  early  period  the  greater  part  of  the  skele- 
ton  is  cartilaginous.  As  this  cartilage  is  afterward  replacecl  by  bone,  it  is  called 
tetHfwrari/^  in  eoiitnidistinetion  to  that  which  remains  unossified  during  the  whole 
of  life,  and  which  is  called  permitnent. 

Cartilage  is  divided,  according  to  its  minute  structure,  into  true  or  hyaline 
[cartilage,  fibrous  or  fibro-cartilage,  and  yellow  or  elastic  or  reticular  cartilage, 
liesides  these  varieties  met  with  in  the  adult  human  subject,  there  is  a  variety 
called  cellular  cartila(/4\  which  consists  entirely,  or  aluiosl  entirely,  of  cells,  united 
in  some  cases  by  a  network  of  very  fine  fibres,  in  other  cases  apparently  destitute 
of  any  intercellular  substance.  This  is  found  in  the  external  ear  of  rats,  mice, 
and  some  other  animals,  and  is  present  in  the  chorda  dnrsalis  of  the  human 
embryo,  but  is  not  foiind  in  any  other  human  structure.  The  various  cartilages 
in  the  body  are  also  classified,  according  to  their  function  and  jiosition,  lnb< 
articular,  interarticular,  costal,  and   mend)raiiifnrui. 

Hyaline  cartilage,  wlii<*h  may  he  taken  as  the  type  of  this  tissue,  consists  of  a 
gristly  mass  of  a  firm  consistence,  but  of  considerable  elasticity  and  of  a  pearly- 
bluish  color.  Except  where  it  coats  the  articular  ends  i>f  bones,  it  is  enveloped 
in  a  fibrous  membrane,  the  perhhondrium^  fruni  the  vessels  of  which  it  imbilies 
its  nutritive  fluids,  being  itself  destitute  of  blood-vessels;  nor  have  any  nerves 
been  traced  into  it.  Its  intimate 
'  structure  is  very  simple.  If  a  thin 
slice  is  exatnined  under  the  micro- 
scope^ it  will  be  found  to  consist  of 
cells  of  a  rounded  or  bluntly  angular 
form,  lying  in  groups  of  two  or  moru 
in  a  gnmular  or  almost  homogeneous 
matrix  (Fig.  22).  The  cells,  when 
arranged  in  groups  of  two  «»r  more, 
have  generally  a  straight  outline 
where  they  are  in  contact  with  each 
other,  and  in  the  rest  of  their  cir- 
cumference are  rounded.  The  cell-contents  consist  of  clear  translucent  proto- 
plasm containing  minute  granules,  and  imbeddt^d  in  this  are  one  y>Y  two  nuclei, 
having  usually  a  granular  appearance,  but  occasionally  being  clear  and  occupied 
by  one  or  more  nucleoli.  The  cells  are  imbed<ied  in  cavities  in  tlie  matrix,  calletl 
eariilagrt  lactina-^  which  are  lined  by  a  distinct  transparent  membrane  called 
the  f.apgule.  Each  lacuna  is  generally  occwpied  by  a  .single  cell,  but  during  the 
dixnsitm  of  the  cells  it  may  contain  two,  four,  or  eight  cartilage-cells.  By 
boiling  the  cartilage  for  some  hours  and  treating  it  with  concentrated  mineral 
acid,  the  capsule  may  be  freed  fn»m  the  matrix,  and  can  then  be  ilemonstrated  as  a 
distinct  vesicle  containing  the  cells.  By  exposure  to  the  action  o\^  an  electric  shock 
the  cell  a.ssumes  a  jagged  outline  and  shrinks  away  from  the  interior  of  the 
capsule. 

The  matrix  is  transparent  and  apparently  without  structure,  or  else  ]>resents 
a  tlimly  granular  appearance,  like  ground  gla^^s.  Some  observers  have  shown 
that  the  matrix  of  hyaline  cartilage,  and  ef^pecially  the  articular  variety,  after 
prolonged  maceration,  can  be  broken  up  into  fine  fibrils.  These  fibrils  are  prob- 
ably of  the  same  nature,  chemically,  as  the  white  fil>res  <if  c<mnective  tissue.  It 
is  believed  by  some  histologists  that  the  matrix  is  permeated  by  a  number  of 
fine  channels,  which  connect  the  lacun>e  with  each  other,  and  that  these  canals 
communicate  with  the  lymphatics  tjf  the  jjcrichondrium,  and.  thus  the  structure  is 
permeated  with  a  curreiit  of  nutritious  fluid. 
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The  {irticiilar  cartilages,  the  temporary  cartilages,  and  the  costal  cartilages  are 
all  of  the  hyaline  variety.  They  present  minute  differences  in  the  size  unft  shape 
of  their  cells  and  in  the  arrangement  of  their  matrix.  In  the  articular  cartilages, 
which  show  no  tendency  to  ossification,  the  matrix  is  finely  granular  under  a  high 
power:  the  cells  and  nuclei  are  small  and  are  disposed  parallel  to  ihe  surface  in 
the  superficial  part,  while  nearer  to  the  hone  they  hecume  verticuL  Arlicuhir 
cartilages  have  a  tendency  to  split  in  a  vertical  directicin,  pmhably  from  some 
]»ecul»arity  in  the  intimate  structure  or  arrangement  <»f  the  component  parts  of 
the  matrix.  In  disca^se  this  tendency  to  a  tihrnus  splitting  becomes  very  manifest. 
Articular  cartilage  is  not  covered  by  perichondrium,  at  least  on  its  free  surface, 
where  it  is  exposed  to  friction,  though  a  layer  ^f  connective  tissue  can  be  traced 
in  the  adult  over  a  small  ]>art  of  its  circumference  continuous  with  that  of  the 
synovial  membrane,  and  here  the  carti!age-cells  are  more  or  less  branched  and 
pass  insensibly  Into  tlie  branched  connective-tissue  corpuscles  of  the  synovial 
membrane. 

Articular  cartilage  forms  a  thin  incrustation  upon  the  joint-surfaces  of  the 
bones,  and  its  elasticity  enables  it  to  break  the  force  of  any  concussion,  whilst  its 
smoothness  afi'ords  ejuse  and  freedom  of  movement.  It  varies  in  tliickness  accord- 
ing to  the  shape  of  the  bone  on  which  it  lies  ;  where  this  is  convex  the  cartilage 
is  thickest  at  the  centre,  where  the  greatest  pressure  is  received ;  and  the  reverse 
is  the  case  on  the  concave  surfaces  of  the  hones.  Articular  cartilage  ap])ears  to 
imbibe  its  nutriment  partly  from  the  vessels  of  the  neighboring  synovial  mem- 
brane, partly  from  those  of  the  hone  upon  which  it  is  implanted.  Mr.  Toynhee 
lias  shown  that  the  minute  vessels  of  the  cancellous  tissue  as  they  approach  the 
articular  lamella  dilate  antl  form  arches,  and  then  return  into  the  substance  of  the 
bone. 

In  the  costal  cartilages  the  cells  and  nuclei  are  large,  and  the  matrix  has  a 
tendency    to  fibrous  striation,  especially  in  old  .age  (Fig.  2ti).     These  cartilages 

are  also  very  prone  to  ossify.  In  the 
thickest  parts  of  the  costiil  cartilages  a 
few  large  vascular  channels  may  be 
detected.  This  appears  at  first  sight  an 
excejition  to  the  statement  that  cartilage 
is  a  non-vascular  tissue,  but  is  not  so 
really,  for  the  vessels  give  no  branches  to 
the  cnrtihige-substance  itself,  and  the 
channels  may  rather  be  looked  upon  as 
involutions  of  the  perichoudrinni.  The 
ensifonn  cartilage  may  be  reganled  as 
one  of  the  costal  cartilages,  and  the 
cartilages  (d'  the  nf>se  and  of  the  larynx 
and  trachea  resemble  them  in  microscop- 
ical characters,  except  the  epiglottis  and 
cornicular  laryngis,  whicli  are  of  the 
reti*'ular  variety. 

The  hyaline  cartilages,  especially  in 
adult  and  advanced  life,  are  prone  to 
calcify — that  is  to  say,  to  have  their 
matrix  permeated  by  the  salts  of  lime  without  any  appearance  of  true  bone. 
The  process  of  calcification  occurs  also  and  still  more  freijueuily,  according  to 
Uollett^  in  such  cartilages  as  those  of  the  trachea,  which  are  prone  afterward  to 
conversion  into  true  bone. 

WMte  fibro-cartilage  consist^*  of  a  mixture  of  white  fibrous  tissue  and  cartilag- 
inous tissue  in  various  proportions;  it  ia  to  the  fii'st  <>f  these  two  constituents 
that  its  flexibility  and  toughness  are  chiefly  owing,  and  to  the  latter  its  elasticity. 
When  examined  under  the  microscope  it  is  found  to  be  made  ui>  of  fibrous  c«m- 
uective  tissue  arranged  in  bundles,  with  cartilage-cells  between  the  bundles ;  these 
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Fio.  23.— ro«tal  cartilaijfe  frt>m  a  man  seventy  six 
years  of  aijc,  showiQe  ih«*  tU'Vcloptni-iit  of  lUin»M8 
Btnifture  iii  the  matrix.  Ui  wveral  portions  of  Ihe 
spc'ciuieii  two  or  Uiht'  Keneratiuns  or  c^tlU  aro  «*n 
enclosed  In  a  parent  ccU-w&ll.    Hif^h  power. 
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Fig.  24.— White  fibro-cartllAge  from  the  semilunar  disk  of  tbe 
patella  joint  of  an  ox.    Ma^ifled  100  times. 


to  a  certain  extent  resemble  tendon -cells,  hot  may  be  distinguished  from  tbem  by 

being  surrounded  by  an  investing  capsule  and  by  their  being  less  flattened  (Fig.  24). 

The    fibro-cartilages  admit  of 

arrangement  into  four  groups 

— interarticular,     connecting, 

circumferential,     and     strati- 

form. 

The  interarticular  fibro-car- 
iilages  (nu  nisei)  are  flattened 
fibro-cartilaginous  plates,  of  a 
roun<I.  oval,  triangular,  or 
sickle-like  form,  interposed 
between  the  articular  carti- 
lages of  certain  joints.  They 
are  free  on  both  surfaces,  thin- 
ner toward  their  centre  than 
at  their  circumference,  and 
held  ID  position  by  their  mar- 
gins and  extremities  being  con- 
nected to  the  surrounding  ligaments.  The  synovial  membrane  of  the  joint  is 
prolonged  over  them  a  short  distance  from  their  attached  margins.  They  are 
found  in  the  temporo-maxillary,  sterno-davicular,  acromio-elavicular,  wrist  and 
knee-joints.  These  cartilages  are  usually  found  in  those  joints  which  are  most 
exp<.ise<l  to  violent  concussion  and  subject  to  fretjueut  movement.  Their  use  is 
— ^to  maintain  the  apposition  of  the  opposed  surfaces  in  their  various  motions ;  to 
increase  the  depth  of  the  articular  surfaces  and  give  ease  to  the  gliding  movement; 
to  moderate  the  effects  of  great  pressure  and  deaden  the  intensity  of  the  shocks  to 
which  the  parts  may  be  subjected.  Humphry  bui^  pointed  out  that  these  inter- 
articular fibro-cartilages  serve  an  important  purpose  in  increasing  the  variety  of 
movements  in  a  joint.  Thus,  in  the  knee-joint  there  are  two  kinds  of  motion, 
— viz.  angular  movement  ami  rotation,  although  it  is  a  liinge  joint,  in  which,  as 
a  rule,  only  one  variety  of  motion  is  permitted:  the  former  movement  taking 
place  between  the  condyles  i>f  the  femur  and  the  interarticular  cartilage,  the  latter 
between  the  cartilage  and  the  head  of  the  tibia.  So,  also,  in  the  temporo-ma.vil- 
lary  joint,  the  upward  and  downward  movement  of  opening  and  shutting  the 
mouth  takes  place  between  the  cartilage  an<l  the  jaw-bone,  the  grinding  movement 
between  the  glenoid  cavity  and  the  cartilage,  the  latter  moving  with  the  jaw-bone. 

The  connecting  fibro-cartilages  are  interp(rse<l  between  the  bony  surfaces  of 
tho.«e  joints  which  admit  of  only  slight  mobility,  as  between  the  Wtdies  of  the  ver- 
tebne  and  between  the  piibic  bones.  They  foiTu  disks,  which  adhere  closely  to 
both  of  the  opposed  hones,  and  are  comp«»sed  of  concentric  rings  of  fibrous  tissue, 
with  cartilaginous  laminse  interposed,  the  former  tissue  predominating  toward  the 
circumference,  the  latter  toward  the  centre. 

The  circumferential  fibro-cartilages  consist  of  a  rim  of  fibro-cartilage,  which 
surrounds  the  margin  (»f  some  of  the  articular  cavities,  as  the  cotyhud  cavity  of 
the  hip  ami  the  glenoiil  cavity  of  the  shoulder;  they  serve  to  deepen  the  articular 
surface  ami  to  protect  the  edges  of  the  hone. 

The  stratiform  fibro-cartilages  are  those  which  form  a  thin  coating  to  osseous 
grooves  through  which  the  tendons  of  certain  muscles  glide.  Small  masses  of 
fibro-cartilages  are  also  devehiped  in  the  tendons  of  some  muscles,  where  they 
glide  over  bones,  as  in  tlie  tendons  of  the  jteroneus  longus  and  the  tibialis  posticus. 

Yellow,  or  reticular,  elastic  cartilage  is  found  in  the  human  bo<iy  in  the 
auricle  of  the  external  ear,  the  Eustachian  tubes,  the  comicula  laryngis,  ami  the 
epiglottb.  It  consists  of  cartilage-cells  and  a  matrix,  the  latter  being  pervaded 
in  every  <lirection,  except  immediately  around  each  cell,  by  a  network  of  yellow 
elaatic  fibres,  branching  and  anastomosing  in  all  directions  (Fig.  2/'»).  The  fibres 
resemble  those  of  yellow  elastic  tissue,  both  in  appearance  and  in  being  unaft'ected 
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Fio.  2A,— Yellow  cartilage,  ear  of  bone.    High  power. 


by  acetic  acid ;   and  according  to  RoUett  their  continuity  with  the  elastic  fibres 

of  the  neighboring  tissue  admits  of  being  demonstrated. 

The  distinguisbirifr  feature 
of  cartilage  as  to  its  cbeuiical 
composition  is  that  it  yields 
on  boiling  a  substance  called 
ehondriti,  very  similar  to 
gelatin,  but  difterin^j  from  it 
in  not  being  preeijtitjited  by 
tannin.  According  to  Kiihne 
there  is  a  small  amoun!  of 
gelatin  in  hyaline  cartilage. 
Virchow  believes  that  the 
semilunar  disks  in  the  knee- 
joint  are  wrongly  den<>mi- 
nated  cartilages,  since  thev 
yield  no  ch<mdriD  on  boil- 
ing; and  he  appears  to  re- 
gard them  as  a  modification 

of  a   ten<iinou8   strnctnre,    which,    however,   agrees    with    the   cartilages  in   the 

important  particular  of  being  non-vascular. 

Temporary  cartilage  and  the  process  of  its  ossification  will  be  described  with 

Bone. 

BONE. 

Structure  and  Physical  Properties  of  Bone.^ — Bone  is  one  of  the  hardest  struc- 
tures of  the  animal  body  ;  it  possesses  also  a  certain  degree  of  toughness  and 
elastioity.  Its  color,  in  a  fresh  state,  is  of  a  pinkish  white  externally,  and  deep 
red  within.  On  examii^ng  a  section  of  any  bone,  it  is  seen  to  be  composed  of  two 
kinds  of  tissue,  one  of  which  is  dense  and  compact  in  texture,  like  ivory;  the 
other  consists  of  slender  fibres  and  lameHie,  which  join  to  form  a  reticular  struc- 
ture; this,  from  its  resemblance  to  lattice-work,  is  called  I'dncellonfi.  The  com- 
pact tissue  is  always  placed  on  the  exterior  of  the  bone;  the  cancellous  is  always 
internal.  The  relative  ijuantity  of  these  two  kinds  of  tissue  varies  in  different 
bones,  antl  in  different  parts  of  the  same  bone,  as  strength  or  lightness  is  requisite. 
Close  examination  of  the  compact  tissue  shows  it  to  be  extremely  porous,  so  that 
the  difference  in  structure  between  it  and  the  cancellous  tissue  depends  merely 
upon  the  ilifferent  amount  of  solid  matter,  and  the  size  and  number  of  s[»«ces  in 
each;  the  cavities  being  small  in  the  couijiact  tissue  and  the  solid  matter  between 
them  abundant,  whilst  in  the  cancellous  tissue  the  spaces  are  large  and  the  solid 
|anatter  in  smaller  fjuantity. 

Bone  during  life  is  permeated  by  vessels  and  is  enclosed  in  a  fibrous  membrane, 
the  periogteum^  by  means  of  which  many  of  these  vessels  reach  the  hard  tissue. 
If  the  periosteum  is  stripped  from  the  surface  of  the  living  b<me,  small  bleeding 
points  are  seen,  which  mark  the  entrance  of  the  periosteal  vessels ;  and  t«n  section 
during  life  every  part  of  the  bone  will  he  seen  to  exu<lle  blood  from  the  minute 
vessels  which  ramifv  in  it.  The  interior  of  the  hones  of  the  limbs  presents  a 
cylindrical  cavity  filled  with  marrow  and  lined  by  a  highly  vascular  areolar 
structure,  called  the  medullartt  memhrane  or  internal  periosteum,,  which,  how- 
ever, is  rather  the  areolar  envelope  of  the  cells  of  the  marrow  than  a  definite 
membrane. 

The  periosteum  adheres  to  the  surface  of  the  bones  in  nearly  every  part, 
excepting  at  their  cartilaginous  extremities.  Where  strong  tendons  or  ligaments 
are  attached  to  the  hone,  the  periosteum  is  incorporated  with  them.  It  ctmsists 
of  two  layers  closely  united  together,  the- outer  one  formed  chiefly  of  connective 
tissue,  containing  occasionally  a  few  fat-cells ;  the  inner  one,  of  elastic  fibres  of 
the  finer  kind,  forming  dense  membranous  networks,  which  can  be  again  separated 
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into  scveml  layers.  In  young  bones  the  }>erio?teuni  is  thick,  and  very  vascular, 
nn<l  is  intimately  conaeett^d  at  either  end  of  the  bone  with  the  ejuphysial  cartilage, 
but  Ies8  closely  with  the  shaft,  from  which  it  is  separated  by  a  layer  of  soft  bias- 
NDa,  containing  a  number  of  granular  corpuscles  or  '' osteoblasts,"  in  wbich 
sificalion  proceeds  on  the  exterior  of  the  young  bone.  Later  in  life  the  peri- 
">steum  is  thinner,  less  vascular,  and  the  osteoblasts  have  become  converted  into 
an  epithelial  layer,  which  is  separate<l  from  the  rest  of  the  periosteum  in  many 
places  by  clef(-like  spaces,  which  are  supposed  to  serve  for  the  transmission  of 
lytnph.  The  periosteum  serves  as  a  nidus  for  the  ramification  of  the  vessels 
pre>nou8  to  their  distribution  in  the  bone ;  bence  the  liability  of  bone  to  exfolia- 
tion or  necrosis,  when  denuded  of  this  membrane  by  injury  or  disease.  Fine 
nerves  and  lymphatics,  which  generally  accompany  the  arteries,  may  also  be 
ilenioustnite<I  in  the  periosteum. 

The  marrow  not  only  fills  up  the  cylindrical  cavity  in  the  shafts  of  the  long 
bones,  but  also  occupies  the  spaces  of  the  cancellous  tissue  and  extends  into  the 
larger  bony  canals  (Haversian  canals)  which  contain  the  bbxjd-vessels.  It  differs 
in  composition  in  different  bones.  In  the  shafts  of  adult  long  bones  the  marrow 
is  of  a  yellow  color,  and  contains,  in  100  parts,  1K»  of  fat,  1  of  are<»lar  tissue  and 
vessels,  and  3  of  fluid,  with  extractive  matter,  and  consists  of  a  matrix  of  fibrous 
tissue,  supporting  numerous  blood-vessels  and  cells,  most  of  which  are  fat-cells,  but 
some  few  are  "•marrow-cells/*  In  the  flat  and  short  bones,  in  the  articular  ends 
of  the  long  bones,  in  the  bodies  of  the  vertebme,  in  the  cranial  di])l(»e,  and  in  the 
eternnm  and  ribs,  it  is  of  a  rM  color,  and  contains,  in  100  jmrts,  75  of  water  and 
25  of  solid  matter,  consisting  of  albumen,  fibrin,  extractive  matter,  salts,  and  a 
Here  trace  of  fat.  The  red  marnnv  consists  fjf  a  small  4|uantity  of  areolar  tissue, 
blood-vessels,  and  numerous  cells,  some  few  of  which  aie  fat-cells,  but  the  great 
majority  roundish  nucleated  cells,  the  true  **  marrow-cells  "  t>f  Kolliker.  These 
fmarrow-cells  resemble  in  appearance  the  white  corpuscles  of  the  blood,  thouglj 
they  are  larger  and  have  a  relatively  larger  nucleus  and  a  clearer  protoplasm,  but. 
like  them,  possess  amoeboid  movements.  Amongst  them  may  be  seen  smaller 
cells,  which  possess  a  slightly  pinkish  hue;  and  it  has  been  stated  by  Neumann 
that  they  are  then  in  a  transitional  stage  between  marrow-cells  ami  red  blood- 
corpuscles,  and  that  one  of  the  sources  of  l)lood-globules  is  the  nuirrow  of  the 
sfKingy  bones. 

Gianf-celU    {mycfo-^tfiUjUt'A,   fmteoehut»\    large,   multinucleated,    protoplasmic 

aasses,  are  also  to  be  found  in  both  sorts  of  adult  marrow,  but  more  particularly 

^tn  red  marrow.     They  were  believed  by  Kolliker  to  be  concerned  in  the  absorption 

nf  bone  matrix,  and  hence  the  nau>e  wliicli  he  gave  to  them — nutrorhi^tif.      Ihey 

excavate  small  shallow  pits  or  cavities,  which  are  named  Jlowship's  lamn^e^  in 

which  they  are  found  lying 

Vessels  of  Bone. — The  blood-vessels  of  bone  are  very  numerous.  Those  of  the 
cmnpact  tissue  are  derived  from  a  close  and  ilense  network  of  vessels  ramifying  in 
the  periosteum.  From  this  membrane  vessels  pass  into  the  minute  oriHces  in  the 
compact  tissue,  running  through  the  canals  which  traverse  its  substan<*e.  The 
cjincelious  tissue  is  supplied  in  a  similar  way,  but  by  a  less  nunjerous  set  of  larger 
ve8.«»els,  which,  perforating  the  outer  c<unpact  tissue,  are  distributed  to  the  cavities 
of  the  spongy  portion  of  the  bone.  In  the  long  bones  numerous  apertures  may 
be  seen  at  the  ends  near  the  articular  surfaces,  some  of  which  give  passage  to  the 
arteries  of  the  larger  set  of  vessels  referred  to :  but  the  most  numerous  and  largest 
»jK*rturefi  are  for  the  veins  of  the  cancellous  tissue,  which  run  separately  from  the 
arteries.  The  medullary  canal  in  the  shafts  of  the  long  bones  is  supplied  by  one 
large  artery  (or  sometimes  more),  which  enters  the  thine  at  tlic  nutrient  foramen 
I  (situated  in  most  cases  near  the  centre  of  the  shaft),  and  perforates  obliiptely  the 
compact  structure.  The  nn'.duUart/  or  nutrinit  artery,  usually  accompanied  by 
one  or  two  veins,  sends  branches  upward  and  downward  to  supply  the  medullary 
membrane,  which  lines  the  central  cavity  and  tlie  adjoining  canals.  The  ramifica- 
uon»  of  (Ijis  vessel  anastomose  with  the  arteries  both  of  the  cancellous  and  com- 
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pact  tissues.^  In  most  of  tiic  flat,  ainl  in  many  of  the  short  spongy  hones,  one 
or  more  liirge  aijertures  are  observed,  which  trnn.smit,  to  the  ecutral  parts  f>f  the 
bone,  vessels  ctirresponding  to  the  meihillnry  iirteries  ami  veiny.  The  veins  emerge 
from  tJje  hmg  hones  in  three  places  (Kiilliker) :  (1)  hy  one  or  two  large  veins, 
which  accompany  the  artery ;  (2)  by  numerous  large  and  small  veins  at  the  artic- 
ular extremities;  (3)  by  many  !?mall  veins  which  arise  in  the  compact  substance. 
In  the  flat  cranial  hones  the  veins  are  large,  very  numerous,  and  run  in  tnrtinms 
canals  in  the  diploic  tissue,  the  sides  of  the  canals  being  formed  hy  a  thin  lamella 
of  hone,  perffU'ared  here  and  there  for  the  jwissage  (if  branches  frnm  the  adjacent 
cancelli.  The  same  condition  is  also  found  in  all  cancellous  tissue,  the  veins  being 
endoseii  and  supported  by  osseous  structure  and  having  exceedingly  thin  coats. 
When  the  hony  structure  is  divided,  the  vessels  remain  patulous,  and  do  not  con- 
tract in  the  canals  in  which  they  are  contained.  Hence  the  constant  occurrence 
of  jmrulent  absorpti'm  after  amputation  in  those  cases  where  the  stump  l»ecomes 
inflamed  and  the  cancellous  tissue  is  infiltrated  and  Inithed  in  pus. 

LymptLatic  vessels,  in  addition  to  those  found  in  tlie  periosteum,  have  been 
traced  by  Cruikshank,  into  the  substance  of  bone,  an<l  Klein  describes  them  as 
running  in  the  Haversian  canals. 

Nerves  are  distributed  freely  to  the  periosteum,  and  accompany  the  nutrient 
arteries  into  the  interior  of  the   bone.      They  are  said  hy  Kiilliker  to   he   most 

numerous    in   the   articular    extrenrities 
of  the  long  htmes,  in  the  vertebra?  and 
,^.  ,    "^      *    '"^ar-  ^he  larger  flat  h<mes. 

^  Minute     Anatomy. — The      intimate 

structure  of  b*me,  which  in  all  essential 
particulars  is  identical  in  the  compact 
and  cancellous  tissue,  is  most  easily 
studied  in  a  transverse  section  from  the 
compact  wall  of  one  of  the  long  bones 
after  maceration,  such  as  is  shi>wn  in 
Fig.  m. 

If  this  is  examined  with  a  rather 
low  power  the  bone  will  be  seen  to  be 
mapped  out  intr^  a  number  of  circular 
districts,  each  one  of  which  consists  of 
a  central  hole,  surroundeil  by  a  number 
of  concentric  rings.  These  districts  are 
termed  Ilaverifian  iri/stems  :  the  centra] 
hole  is  an  Haversian  eanal,  and  the 
rings  around  are  layers  of  bone-tis.*ue 
arranged  concentrically  around  the  cen- 
tral canal,  and  termed  lamelhr.  More- 
over, on  closer  examination,  it  will  be  ftuind  that  between  these  lamelhc,  and 
therefore  also  arranged  concentrically  arountl  the  central  canal,  are  a  number  of 
little  dark  s]iecks,  the  /tifiiufi^  and  that  these  lacunie  are  connected  with  each 
oflier  aufl  with  the  central  Haversian  canal  bv  a  number  of  fine  dark  lines,  which 
radiate  like  the  spokes  of  a  wheel  and  are  c>dle<i  fanfih'fufi.  All  these  structures 
— the  concentric  lamellte,  the  lacunar,  and  the  canaliculi-^may  be  seen  in  any 
single  Haversian  system,  forming  a  circular  district  round  a  central.  Haversian, 
canal.  Between  these  circular  .systems,  filling  in  the  irregular  intervals  which  are 
left  between  them,  are  other  lamelbe,  with  their  lacun;^  and  canaliculi.  runnino:  in 

'This  view  is  not,  however,  entertained  l»y  jiU  niinifmiists.  Mr.  Charles  Stew.irt  IjelievoH  that, 
in  many  coses  at  nil  events,  the  ve^^Mels  of  the  [♦eriosteum  supply  only  the  eirciimferential  lamella*  on 
the  aiiri"aix>  of  the  shaft  of  the  hone,  whieh  are  forme*!  from  thw  meiuhrane,  and  that  the  whole  of 
the  rest  of  it8  »*tnicture  Is  .su]>plied  hy  the  vessels  of  the  niedtdlnry  menihniTif,  and  that  only  very 
exceptionally  does  any  anasU:)ni<K<is  lake  place  Ijetween  the  two  sets  of  ves^Ls.  Certainly,  in  one 
micmwoopic  setnion,  whieh  I  had  an  opiK}rtunit7  of  exnmining  through  the  kindness  of  Mr.Stewmrt, 
this  appeared  to  he  the  caoe. 


.i- 


\T'.app''^  s"^' 


Fio,  26.— From  n  transverse  section  of  the  dUpbysis 
of  tilt*  biim<'ftjs.  Mttgnirttvl  ,1ti1  limes,  n  HavvrNJiui 
ciiniil.s.  li,  I.tt<unrr. with  thoir rutinlhujU  iiiihc  liinullit' 
ofltn'wrnuuts.  c.  Ijieumi' of  the  int*:»r«flllul  iMriiellit. 
rf.  Otliers  at  il»e  BiirfKi^e  of  the  Haversian  systems,  witli 
canaUculi  given  off  fn>m  oi»e  .side. 
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iotis  directions,  but  more  or  less  curved  (Fig.  27).  These  are  termed  wterstifml 
nclhe.  Again,  other  lamelhe,  for  the  most  part  found  on  the  surfiice  of  the  bone, 
are  armngeii  concentrically  to  the  circumference  of  bone,  constituting,  as  it  were, 
a  single  Haversian  system  of  the  whole  bone,  of  which  the  medullary  cavity  would 
represent  the  Haversian  canal.  These  latter  lamelhe  are  termed  circumferential^ 
or  bv  !*orae  authors  primnri/  or  funtla mental  lamelhe,  to  distinguish  them  from  those 
Iai<l  down  around  the  axis  of  the  Haversian  canals,  which  are  then  termetl  nccomhiri/ 
or  special  lamelhe. 

The  Haversian  canah^  seen  as  round  holes  in  a  transverse  section  of  bone  at 
or  about  the  centre  of  each  Haversian  system,  mav  be  demonstrated  to  be  true 
canals  if  a  longitudinal  section  is  made,  as  in  Fig.  ^^.  It  will  then  be  seen  that 
tliese  round  holes  are  tubes  cut  across,  which  run  parallel  with  the  longitudinal 


^4 


y/'y 


■^ 


^y^- 


Fio.  27.— Trangvene  iectton  of  compact  tissue  of  bone.    Magnified  about  ISO  diameters.    (Sharpey.) 

axis  of  the  bone  for  a  short  distance,  and  then  branch  an<l  communicate.  They 
vary  considerably  in  size,  some  being  as  large  as  j^  of  an  inch  in  diameter ;  the 
average  size  being,  however,  about  j^  of  an  inch.  Near  the  medullary  cavity 
the  canals  are  larger  than  those  near  the  surface  of  the  bone.  Each  canal,  as  a 
rule.  Contains  two  blood-vessels,  a  small  artery  and  vein  :  the  larger  ones  also  con- 
tain a  small  ({uantity  of  deltctite  connective  tissfie,  with  branched  cells,  the  pro- 
cesses of  which  communicate  with  the  branched  processes  of  certain  bone-cells 
in  the  substance  of  the  bone.  Those  canals  near  the  surface  of  the  bone  open 
upon  it  by  minute  orifices,  and  those  near  the  medullary  cavity  open  in  the 
some  way  into  this  space,  so  that  the  whole  of  the  bnue  is  permeated  by  a  system 
of  blood-ve,s8els  running  through  the  bony  c^inals  in  the  centre  of  the  Haversian 
systems. 

The  lamellrp  are  thin  plates  of  bone-tissue  encircling  the  central  canal,  and 
might  be  compared,  for  the  sake  of  illustration,  to  a  number  of  sheets  of  paper 
pasted  one  over  another  around  a  central  h»tllow  cylinder.  After  macerating  a 
piece  of  bone  in  <Iilute  mineral  acid,  these  lamellne  may  be  stripped  off  in  a  longi- 
tudinal direction  as  thin  til  ins.  If  one  of  these  is  examined  with  a  high  pf>wer 
under  the  microscope  it  will  be  found  to  be  compo.seil  of  a  finely  reticular  struc- 
ture, presenting  the  appearance  of  lattice-work  made  up  of  very  slender,  trans- 
parent fibres,  decussating  obliijuelv,  and  coalescing  at  the  points  of  intersection 
84)  ai)  to  form  an  e.\ceedinglv  delicate  network.  In  many  places  the  various 
lamellne  may  be  seen  to  be  held  together  by  tapering  fibres,  which  run  oblicjuely 
through  them,  pinning  or  bolting  tliem  together.  These  fibres  were  first  described 
by  Sharpey,  and  were  named  by  him  perforating  fibres. 
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The  lacunce  are  situated  between  tlie  lamelljc,  ami  consist  of  a  nnmbcr  of 
«>bloiig  spaces.  In  an  onliiiary  tuicroscopic  section,  viewed  by  traiisniitted  light, 
they  appear  as  dark,  obbtng,  opaijue  spots,  and  were  formerly  believed  to  be  solid 
cells.  tNubsequently,  when  it  was  seen  that  the  Haversian  canals  were  channels 
which  lodge  the  vessels  of  the  part,  and  the  Ciinaliculi  niiniite  tubes  by  which  the 
plasma  of  the  blood  circulates  through  the  tissue,  it  was  taught  that  the  Iacun;e 
were  hollow  spaces  filled  during  life  with  the  same  tbiiil.  and  only  lined  (if  lined 
at   all)  by   a  delicate   membrane.     But   this   view   appears  also  to   be  delusive. 

Examination  of  the  structure  of  bone,  when 
recent,  led  Virchow  to  believe  that  the  lac«n;e 
are  occupied  during  life  with  a  nucleated  cell, 
the  processes  fmm  which  pass  ditwn  the  eanal- 
iculi — a  view  which  is  now  universally  received 
{Fig.  2S).  It  is  by  means  of  the.se  cells  that 
the  fluids  necessary  for  nutrition  are  Irrought 
vf  .  ^'  -r-^v-,  _>- '  ^  1/  '    \i^  iut'^  contact  with  the  ultimate  tissue  of  bone, 

^l'  nK- \^^'4^  y  •  7'('W  1^^**^    funaUcuH    are     exceedingly     minute 

^^"^'^  '^'^    ^    ^'  channels,   which   pass  aero^^  the  himelbe  and 

connect  the  lacume  with  neighboring  lacunre 
and  also  with  the  Haversian  canal.  Fnim  this 
central  canal  a  nundier  of  the  caualicnli  are 
given  oil",  which  ladiaie  from  it,  and  open  into 
Fi«.  28— Nuf<ifateri  bon»?-ceiis  Hiifi  thpfr     the  first  sct  of  hicumi?,  arranged  aroun»l  the 

nnH'et»ea,coiitHliu'<nri  the  >Hjne-lH<"unjt  uud       tt  •  i     i  .  t       i?  i  i 

theircanaiicuUresTKTtiviiy.  Frx.mftwwtit.n     Haversian  canal,  bet Aveen  the  nrst  and  second 

tbrougb  the  verteom  of  iin  mluU  mousr.      i„„,,.ii.„        T7~,.,v.    A,..^.     1..,....^,.,  .,    .^r.,...v.,t    ^i.*     ♦' 
(Klein  and  Noble  Smith.)  lanieJhe.      T  rtuu  these  laciinjc  a  >econd  set  oJ 

canaliculi  are  given  of!',  which  pass  outward  to 
the  next  series  of  lacunae,  an<l  so  on  until  ihey  reach  the  jieriphery  of  the  Haver- 
sian system;  liere  the  canaliculi  given  off  from  the  last  series  of  lacuuje  df)  not 
communicate  with  the  lacunfe  of  neighboring  Haversian  systems,  but  after  passing 
outward  for  a  short  distance  form  loops  and  return  to  their  own  lacuna.  Thu3 
every  part  of  an  Haversian  system  is  sujtplied  with  nutrient  fluids  derived 
from  the  vessels  in  the  Haversiati  canals  and  traversing  the  canaliculi  and 
lactina\ 

The  hotiv-iH'lh  are  contained  in  the  lacunie,  which,  however,  they  do  not  com- 
pletely fill.  They  are  flattened  nucleated  cells,  which  Virchow  has  shown  are 
homologous  with  those  of  connective  tissue.  The  cells  are  brancheil,  and  the 
branches,  especially  in  young  bones,  pass  into  the  canaliculi  from  the  lactinj^. 

If  a  longitudinal  .section  is  examined,  as  in  Fig.  !".♦,  the  structure  is  seen  to  be 
the  same.  The  appearance  of  concentric  rings  is  replaced  by  that  of  lauudbv  or 
rows  of  lacuna^,  yjarallel  to  the  course  of  the  Haversian  canals,  and  these  canals 
appear  like  half-tubes  instead  <d*  circular  spaces.  The  tubes  are  seen  to  branch 
and  communicate,  so  that  each  separate  Haversian  canal  runs  only  a  short  distance. 
In  other  respects  the  structure  has  much  the  same  appearance  as  in  transverse 
sections. 

In  sections  of  thin  plates  of  h«me  (as  in  the  walls  of  the  cells  which  fonn  the 
cancellous  tissue)  the  Haversjjin  canals  are  absent,  and  the  canaliculi  open  into  the 
spaces  of  the  cancellous  ti.ssue  (medullary  spaces),  wiiicb  thus  have  the  .same  func- 
tion as  the  Haversian  canals  in  the  more  compact  bone. 

Chemical  ComposiUoii. — Bone  consists  of  an  animal  and  an  earthy  part  inti- 
mately combined  together. 

The  animal  part  may  be  obtained  by  immersing  the  bone  for  a  considerable 
time  in  dilute  mineral  acid.  aftei»  which  process  the  bone  comes  otit  exactly  the 
same  shape  as  before,  but  perfectly  flexible,  .-^o  that  a  long  bone  (one  of  the  ribs,  for 
example)  can  easih^  be  tied  in  a  knot.  If  now  a  transverse  section  is  made  (Fig. 
30),  the  same  general  arrangement  of  the  Haversian  canals,  lamelhe,  lacunae,  and 
canaliculi  is  seen,  though  not  so  plainly,  as  in  the  ordinary  section. 
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Tbc    earthy  part   may  be   obtained    separate  by  calcination,  by  which 
imal  matter  is  completely  burned  out.     The  bone  will  still  retain  its  original 


'  t-» 


form,  but  it  will  be  white  and  brittle,  will 
have  lost  about  one-third  of  its  original 
weight,  and  will  crumble  down  with  the 
slightest  force.  The  earthy  matter  c<mfer8 
on  bone  its  hardness  and  rigidity,  and  the 
animal  matter  its  tenacity. 


i? 


iFlC.  29.— Secilcm  ixiriiik'l  u.>  the  surface 
Kite  »baft  of  thu  lemur.  Ma^nintd  UJf) 
.  •.  «.  Haversian  c«»als.  6.  Utruiia'  wen 
fts»Tn  the  Rifle,  r.  utlxTS  wsvn  fmm  ibe  fcur- 
tacc  io  lamellst  which  are  cut  horlcoutally, 

OrKanie  matter    .    .     . 

Inorganic 

or 
Earthy  matter 


Fm.  ao,-SecUon  of  hom*  after  U^e  rew>ov»l  of  the  earthy  mat- 
ter by  the  action  of  acicU. 

Tlif  animal  base  ij<  often  called  cartilage, 
but  differs  fr<m>  it  in  structure,  in  the  fact  that 
it  is  softer  and  more  flexible,  aird  that  when 
boiled  with  a  high  pressure  it  is  almost 
entirely  resolved  into  gelatin. 

The  organic  constituent  of  bone  forms  about 
om'-third,  or  38.3  per  cent.;  the  inorganic 
matter,  ttrft-tJnrth,  or  i'S.l  per  cent. ;  a.s  is 
seen  in  the  subjoined  analysis  of  Ber- 
zclius : 


Gelatin  and  bl«x»d-ves8els 
PhvKsphate  of  lime 
(^arl^M)nate  of  lime     . 
Fltujriile  of  caloiuiu 
Pln»i4phjttt;  of  magnesia 
StKlii  and  chloride  of  sodium 


33.30 

51.04 

II.. JO 

•J.(X> 

1.16 

1.20 


100.00 


Some  chemists  add  to  this  about  1  per  cent,  of  fat. 

Some  difference  exists  in  the  proportion  between  the  two  constituents  of  bone 
at  different  periiKls  of  life.  In  the  child  fiie  niiiinal  matter  predominates,  whereas 
in  aged  people  the  bones  contain  a  larger  jtmportion  of  earthy  mutter,  and  ihe 
animal  matter  is  deficient  in  (|uantity  and  tpiality.  Hence  in  children  it  is  not 
uncommon  to  find,  after  an  injury  to  the  bones,  that  they  become  bent  or  only 
partially  broken,  whereas  in  old  people  the  bones  are  more  brittle  and  fracture 
takes  place  more  readily.  Some  of  the  diseases,  also,  to  which  bones  are  liable 
mainly  liepend  on  the  <lisproportion  between  the  two  c(>nstituents  of  bone.  Thus 
in  the  disease  called  rickets,  so  common  in  the  children  of  the  poor,  the  bones 
become  bent  and  curved,  either  from  the  superincumbent  weight  of  ihe  body,  or 
under  the  action  of  certain  muscles.  This  depends  upon  some  defect  fvf  nutrition 
by  which  bone  becomes  deprived  of  its  normal  proportion  of  earthy  matter,  whilst 
the  animal  matter  is  of  unhealthy  quality.  In  the  vertebne  of  a  rickety  subject 
Dr.  Bostink  fiiund  in  100  parts  19.1i)  anitnal  an«i  20.2o  earthy  matter. 

Development  of  Bone. — In  the  fcetal  skelet«in  some  bones,  such  as  the  long 
bones  of  the  limbs,  are  cartilaginous;  others,  as  the  cranial  bones,  are  membran- 
ous. Hence  two  kinds  of  ossification  are  described:  the  intnuartilaginoifs  and 
the  intrmnembranoH4 ;  and  to  these  a  third  is  sometimes  added,  the  gubperiosteal ; 
thitf,  however,  is  the  same  as  the  second,  only  taking  place  under  different  cir- 
cumstances. 
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Intracartilaginous  Ossification, — Jtjst  hef«»re  ossification  begins  the  bone  is 
entirely  ciirtilugiiioys,  an<l  in  »  long  bone,  which  may  be  taken  as  an  exanijile, 
the  process  comniences  in  the  centre  an«l  proceeds  to\var«i  the  extremities,  which 
for  some  rime  remain  cartihigiuous.  Subset^ iiently  a  simibir  jjrocess  commences 
in  one  or  more  phices  in  tliose  extremities  and  gradnully  extends  through  it.     The 

extremity  does  not,  however, 
liectime  joined  to  the  sliaft  of 
the  bone  until  growth  has 
ceased,  but  remains  separated 
by  a  layer  of  cartilaginous 
tissue   termed  vpiphififial    tuirfi- 

The  first  step  in  the  ossifica- 
tion of  the  cartilage  is  that  the 
cartihige-cells,  at  the  point 
where  ossification  is  comnien- 
cing  and  which  is  termed  a  <vw- 
tre  of  ftHMtfioitifnt,  enlarge  and 
arrange  thenjselves  in  rows  (Fig. 
81).  The  matrix  in  which  they 
are  imlH'ddcd  increases  ir»  ijuan- 
tity,  so  that  the  cells  become 
further  separated  from  each 
tkther.  A  deposit  of  calcareous 
material  now  takes  pbice  in  this 
matrix,  between  the  rows  of 
cells^  so  that  ihey  liccome  sepa- 
rated from  each  other  by  b)ngi- 
tudinal  columns  of  calcified 
matrix,  presenting  a  granular 
and  opat|«ie  a]>pearance.  Here 
and  there  the  matrix  between 
tw(i  cells  of  the  same  row  also 
becomes  calcified,  and  thus  we 
have  transverse  bars  of  calcified 
substance  stretching  across  fr<^im 
one  calcareous  column  to 
another-  Thus  we  have  bm- 
gitudinai  groii]>s  of  the  cartilage- 
cells  enclosed  in  oblong  cavities,  the  walls  of  which  are  formed  of  calcified 
matrix.      These  cavities  are  called  the  primary  areuhr  (Sharpcy). 

At  the  same  time  that  this  process  is  going  on  in  the  centre  ftf  the  cartilage  of 
which  the  Pretal  bone  consists,  certain  clianges  are  taking  place  on  its  surface. 
Thi.M  is  covered  by  a  very  vascular  membrane*  the  pt^rlotttnt/ti,  *>n  the  inner  surface 
of  which — -that  is  to  say,  <»n  the  surface  in  contact  with  the  cartilage — are  a  nunjlier 
of  cells  called  oHteohlantH.  By  the  agency  of  these  cells  a  thin  layer  of  bony  tissue 
is  being  farmed  between  the  periosteum  and  the  cartilage,  by  the  intramcm- 
branous  mode  of  ossification  presently  to  be  described.  We  have  then,  in  this 
first  stage  of  ossification,  two  pnx'esses  going  on  simultaneously:  in  the  centre  of 
the  cjirtibige  the  formation  of  a  nuud)er  of  oblong  spaces,  fonned  of  calcified  matrix 
and  Cfintaiuing  the  cartilage-ceUs  enlarged  and  arranged  in  groups,  and  on  the 
surface  of  the  cartilage  the  formation  of  a  layer  of  true  mend)rane-bone.  The 
second  stage  consists  in  the  prolongation  into  the  cartilage  of  processes  of  the 
deeper  or  oateogenetic  layer  of  the  periosteum  (Fig.  32.  //•).  The  processes  consist 
of  blfKKi-vessels  and  cells  (osteoblasts).  They  excavate  passages  through  the  new- 
formed  bony  layer  by  absru'ption,  and  pass  through  it  into  the  calcified  matrix  (Fig. 
32).     Wherever  these  processes  come  in  contact  with  the  calcified  walls  of  the 
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pnroAry  aref>la?  they  a!)sorb  it,  and  thus  cause  a  fusion  of  the  original  cavities  and 
the  forinatioij  of  larger  spaces,  which  are  termed  the  secondary  areolae  (Sliarpcy) 
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Fl«.  !t2.— Se«'tlr<ri  ^-f  niifll  bone  of  cat.    it.  Trruptlon  of 
Mhi-nnhptTi'-'  j>.  Fibrotth  htvf  r  iif  tb»>  periw- 

Itcuni.    rt.  1  !  iiiH^ts.    nil.  SuiiiwHu^tcal  l«»tiy 
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Flo.  33.— Purt  of  A  lotjjriltirlinnl  section  uf 
the  develonintt  femur  «>f  a  rnbbU.  «.  FJat- 
tvneil  cunJlMKi'-ci'Uji,  l>.  Knliinfi-J  luirtilage- 
cells.  c  (I.  ?fcwly-fiirinf«1  t«nu'.  r.  i»»tco- 
hliiftts.  /.  riijint'CL'Ms  i>r  nstcfM.  Imst*.  a.  h, 
Shrmikvn  rartjlit^i'-cfUis.  (From  AHagiffHU- 
Mogy,  Kk-iii  »nd  NobUr  SiuUb.) 


or  ttu'dnUari/  spaces  (Miiller).  In  these  secondary  s])aee8  the  original  cartilage- 
cells  disappear,  and  their  cavities  become  filled  Avith  embryonic  marrow,  consisting 
of  osteobhviJts  and  vessels,  and  derived,  at  all  events  in  [lart,  in  the  manner 
described  above,  from  tlie  osteogenetic  layer  of  the  periosteum  (Fig.  88).  What 
becomes  of  the  cartilage-cells  is  not  finally  deteimined.  By  most  histologists  they 
are  believed  to  be  c»>n verted,  nfter  division,  into  o8tet)b!asts,  and  so  assist  in  form- 
ing the  embryonic  marrow.  Others,  on  the  other  hand,  believe  that  they  are 
simply  absorbed  and  take  no  part  in  the  formation  of  bone. 

Thus  far,  then,  we  have  got  enlarged  spaces  (secondary  areolae),  the  walls  of 
whitdi  are  still  formed  by  calcified  cartilage-matrix,  containing  an  embrA'onic 
marrow,  derived  from  the  processes  sent  in  from  the  osteogenetic  layer  of  the  peri- 
osteum, and  consisting  of  bloml-vcssels  and  round  cells,  osteoblasts  (Fig.  33),  some 
of  which  probably  are  derived  from  the  division  of  the  original  cartilage-cells,  which 
have  disappeared.  The  walls  of  these  secondary  areolie  are  at  this  time  of  only 
inconsiderable  thickness,  but  they  now  become  thickened  by  the  deposition  of  lay- 
ers of  new  bone  on  their  interior.  This  process  takes  place  in  the  fnlh^wing 
ninnner:  8ome  of  the  osteoblasts  of  the  embryonic  marrow,  after  undergoing 
nipi<l  division,  arrange  themselves  as  an  epithelioid  layer  on  the  surface  of  the 
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wal!  of  the  space  (Fig.  34).  Tliis  layer  of  osteoTilaxtst  foiins  a  bouy  stratum,; 
and  thus  the  wull  of  the  space  becoinea  gnidually  covered  with  a  layer  of  true| 
o88eoiis  suhstaiice.  On  thi.s  u  s^econd 
layer  of  osteoblasts  arrange  iheni- 
selves,  and  in  their  turn  form  an  os- 
seous layer.  By  the  repetition  of  this 
process  the  original  cavity  becomes 
very  njiicli  reduced  in  size,  and  at  last 
only  remains  as  a  small  circular  hole 
in  the  centre.^  containing  the  remains 
of  the  embryonic  marrow— that  is,  a 
blood-vessel  and  a  few  osteoblasts. 
This  small  cnvitv  constitutes  the  Ha- 
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Fk*.  .'VI.— Tniii'MTM  ^-Tiion  from  the  femur  of  k 
huitiMn  vinbrjoulmut  ek-ven  w<-«'k»  old.  a.  A  njt'<i 
uU«ry  finus  i-ut  rrwiinversvly ;  Hnd  h.  «n<>Ua>r,  long- 
ItudiiiHlly.  r.  (KteoblitsU.  </.  NfWly-fiirnuditswLM.iiA 
■ubflUiloo  of  rt  litihtt^r  I'olor,  t.  Tlml  tif  jfrcjitiT  »u;e. 
1.  l^i'unst  wlUi  Iht'ir  ccUa.  g.  A  ix-U  &iiU  uuiied  ti) 
Rti  OKteoiilaitl. 


Fm.  85.— Vertlciil  sootlun  fr*>m  the  edRt-  of  the 
oeslfyliij:  ]K>rtJ»n  of  thf  d1♦^ph5•s^^  of  at  metatHr- 
sal  Ixnii.'  from  it  f<H«t  cnlf,  (,vn«'r  Mftllur  i  n. 
CiromiHl-inHss  of  ihf  t'tJrtiluKt'.  h.  Of  the  l«<m-.  c 
NcwIv-fnrimMl  >MHK"-rrlls  In  j>r<itiU>,  morf  ur  K-sia 
lmf»t.'ii<l>idi  ill  lutercfUulHr  snUiMuneo.  <i.  MamIiiI- 
liirv  injiiil  in  llro(•^.'R^  of  ftinnation,  with  vif^vls 
amll  tiiedulinry  n-lls.  *•,  /.  B<iru'-i*«.'tlij  on  tht-ir 
)>n>Hil  »i»jM'«-l.  ;;.  )'<trUl»if(e-i-ii[i»iulM*  Rrrttutji'il  In 
rowfi.  urn!  ^tfirtly  with  ^h^lnk«^I>  CL>ll-bi»die*. 


versian  canal  of  the  perfectly  ossified  bone.  The  siu-cessive  layers  of  osseous 
mutter  which  have  been  laid  down  und  which  encircle  this  central  canal,  consti- 
tute the  lamelhe  of  which,  as  we  have  seen,  each  Haversian  system  is  made  up. 
As  the  successive  layers  of  osteoblasts  form  osseous  tissue,  certain  of  the  rjsteo- 
blastic  cells  remain  included  between  the  various  bony  layers.  These  continue 
pei'-sistent,  and  reuKnin  as  the  corpuscles  of  the  fiinne  bone,  the  spaces  enclosing 
them  forming  the  lacun-.x?  (Fig.  34).  The  mode  of  the  formaticui  of  the  canaliculi 
is  not  known. 

Such  are  the  changes  which  may  be  observed  at  one  particular  point,  the  centre 
of  ossification.  While  they  have  been  going  on  here  a  similar  process  has  been 
proceecling  in  the  same  manner  toward  the  end  of  the  shaft,  so  that  in  the  ossify- 
ing Ixtue  all  the  changes  described  above  may  be  seen  in  different  pai*ts,  from  tlie 
true  bone  in  tlie  centre  of  the  shaft  to  the  hyaline  cartilage  at  the  extremities. 
The  bone  thus  formed  diflTcrs  froiu  the  bone  of  tbc  adult  in  being  more  spongy  and 
less  regularly  lamcllatcd. 

Thus  far.  then,  we  have  followed  the  steps  of  a  process  by  which  a  solid  bony 
mass  is  produced,  having  vessels  running  into  it  from  the  pericnteum,  Haversian 
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ials  in  which  those  vessels  run,  medullary  spaces  fille<l  with  ft^tal  marrow, 
'lacuDse   with  their   contaiiied    hone-cells,  and    canaliculi    growing    out   «>f  these 
lacuna. 

This  process  of  ossification,  ln>wever,  is  not  the  origin  of  the  whole  of  the 

skeleton,  for  even  in  those  bones  in  which  the  ofiwification  proceeds  in  a  great 

measure  from  a  sincrle  centre,  sitnated  in  the  cartilaginous  shaft  of  a  long  bone,  a 

f  consiiderable  part  of  the  original   bone  is  IVtrmed  by  iutramemhrnnous  ossification 

I  beneath  the  perichondrium  or  periosteum  l  so  that  the  girth  of  the  bone  is  increased 

by  bony  deposit  from  the  deeper  layer  of  this  membrane.     The  sliaft  of  the  bone 

is  at  first  solid,  but  a  tube  is  hollowed  out  in  it  by  absorjiti**!!  around  the  vessels 

{>a.ssing  into  it,  which  becomes  the  medullary  canal.     This  absorption  is  supposed 

to  be  brought  about  by  large  "•  giant-cells,"  which  have  long  been  recognized  as  a 

constituent  of  ftetal  marrow,  and  which  are  believed  by  Kiilliker  to  have  the  power 

of  absorbing  or  dissolving  Ixuie,  *and  he  has  tberefoiu  named  them  "osteoclasts" 

F(Fig.  -^3, ,f").     They  vary  in  shape  and  size,  and  are  known  by  containing  a   large 

number  of  clear  nuclei,  sometimes  as  many  as  twenty.     The  occurrence  of  similar 

cells   in   some   tumors   of  bones    baa   led   to   such    tumors   being   denominated 

**  myeloid." 

As  more  and  more  bone  is  removed  by  this  process  of  absorption  from  the 
,  interior  of  the  bone  to  form  the  medullary  canal,  so  rame  and  more  b«me  is 
'  liefmsited  on  the  exterior  from  the  periosteum,  until  at  length  the  bone  has  attained 
the  shape  an<l  size  which  it  is  destined  to  retain  during  adult  life.  As  the  ossifi- 
cation of  the  cartilaginous  shaft  extends  toward  the  articular  emls  it  carries  with 
it,  as  it  were,  a  layer  of  cartilage,  or  the  cartilage  grows  as  it  ossifies,  and  thus  the 
bone  is  increased  in  length.  During  this  period  of  growth  the  articular  end,  or 
kepiphysi:*.  remains  for  some  time  entirely  cartilagimma  ;  then  a  b(»ny  centre  aj»pears 
in  it.  and  it  commences  the  same  process  of  intracartilaginous  ossification;  but 
this  pr«K^ess  never  extends  to  any  great  distance.  The  epiphyses  remain  separated 
from  the  shaft  by  a  narrow  cartilaginous  laver  for  a  definite  time.  This  layer 
ultimately  ossifies,  the  distinction  between  shaft  and  epiphysis  is  obliterated,  and 
the  bone  si^sumes  its  completed  form  and  shape.  The  same  remarks  also  apply  to 
the  processes  of  bone  which  are  separately  ossified,  such  as  the  trochanters  of  the 
femur.  The  bones,  having  been  formed,  continue  to  grow  until  the  body  has 
ac<iuired  its  full  stature.  They  increase  in  length  by  ossification  CfUilinuing  to 
extend  in  the  epiphysial  cartilage,  which  goes  on  growing  in  advance  of  the  ossi- 
fving  proce.ss.  They  increase  in  circumference  by  depi»sition  of  new  bone,  from 
ttie  deeper  layer  of  the  periosteum,  on  iheir  external  surface,  and  at  the  same 
time  an  absorption  takes  jtlace  from  within,  by  which  the  medullary  cavity  is 
incrca,sed. 

The  medullary  spaces  which  characterize  the  cancellous  tissue  are  produced  by 
the  absorption  of  the  original  f*i'tal  bone  in  the  same  way  as  the  original  medid- 
lary  canal  is  formed.  The  distinction  between  the  cancellous  and  compact  tissue 
appears  to  depend  essentially  upon  the  extent  to  which  this  process  of  absorption 
has  been  carried;  and  we  may  ]»erbaps  remind  the  rea<lcr  that  in  morbid  states  of 
the  bone  infiammatory  al>sorpti<in  ]>roduces  exactly  the  same  change,  and  converts 
portions  of  bone  naturally  ci>iiiiiact  into  cancelhniH  tissue. 

Intramembranous  Ossification.— The  intramemhranrjus  ossification   is  that    liy 

which  the  bones  of  the  vertex  of  the  skull  are  entirely  formed.     In   the  bones 

which   are  so  developed  no  cartilaginous  nnuild  precedes   the  appearance  of  the 

boiic-tiKJJue.     In  the  membrane  which  occufdes  the  place  of  the  future  bone,  a  little 

Lpetwork  of  bony  spicula?  is  first  notice<l,  radiating  from  the  point  of  ossificatiim. 

'hen  these  rays  of  growing  bone  are  examined  by  ihe  rnicrof^ctipe.  they  are  fountl 

llo  consist  of  a  network  of  fine  clear  fibres  and  granular  corpuscles,  with  a  grcuind- 

?Buhstance  between.     The  fibres  are  termed  osteogenic  fibres,  and  s<kon  bec<tnie  dark 

and  grantdar  from  calcificati^m,  and  as  they  calcity  they  are  found  to  enclose  the 

granular  corpuscles  or  **  osteoblasts  "  (Fig.  8tl).     The  calcification  not  only  involves 

the  osteogenic  fibres,  but  also  the  ground-substance  of  the  tissue  in  which  they  are 
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Fui.  36.— <:>itie«lWmif»  tpom  the  parietal  bone  of  a  hiiman  em- 
rr>  thirteen  weeks  old.    (Aftt    -■         ■  -- 

..i  etrU«  of  the  lacunae.    6.  La; 
transition  to  bone-corpiwcle«. 


bryo  thirteen  weelts  old.    (.\fter  Gtirenbauer. )    a.  Bom'  wpta  witli 
the  eeU«  of  the  lacunae,    b.  Layers  of  osteoblast!!,    c.  The  latter  In 


contained.     The  corpuscles  at  first  lie  iifion   tlie  onteopcnic  fibres,  so  that  they 
can  be  removed  by  brushing  tke  specimen   with  ;i  hair-ficriei],  in  order  to  render 

the  fibres  cletir ;  but  tlicy  grad- 
ually become  invi»lved  in  the 
ossitying  matrix,  and  furm  the 
eor|niscle8  of  the  future  bone, 
the  i-ipaces  in  which  they  are 
enclosed  con.stituting  the  hi- 
cunte.  As  the  tissue  increases 
in  thickness,  vessels  shoot  into 
it,  grooving  for  themselves 
^spaces  or  channels,  which  be- 
come the  Haversian  canals. 
Thus,  the  intramembraiious 
and  intracartilaginous  processes 
of  o.ssification  are  similar  in 
their  more  essential  features. 

The  number  of  ossific  cen- 
tres is  different  in  different 
bones.  In  most  ctf  the  short 
bones  ossificatiim  counuences 
by  a  single  ptiint  in  the  centre, 
and  proceeds  toward  the  cir- 
cumference. In  the  long  bones  there  is  a  central  point  of  ossification  fiu'  the 
shaft  or  diaphysis;  and  one  or  more  for  each  extremity,  the  ejnphysis.  That 
for  the  shaft  is  the  first  to  ap]>ear.  The  nnif>n  of  the  epiphyses  with  the  shaft 
takes  place  in  Jhe  reverse  order  to  that  in  which  their  ossification  began,  and 
appears  to  be  reguhited  by  the  directi<ui  of  the  nutrient  artery  of  the  bftne.  Thus, 
the  nutrient  arteries  of  the  bones  of  the  arm  and  fore-arm  are  directed  toward  the 
elbow%  and  the  epiphyses  of  the  bones  forming  this  joint  become  united  to  the 
shaft  before  those  at  the  opposite  extremity.  In  the  lower  limb,  on  the  other 
hand,  the  nutrient  arteries  pass  in  a  direction  from  the  knee:  that  is,  upward  in 
the  femur,  downward  in  the  tibia  and  fihida  ;  ami  in  them  it  is  observeil  that  the 
upper  epi]>hysis  of  the  femur,  and  the  lower  epiphysis  of  the  tibin  and  fibula, 
become  first   united  to  the  shaft. 

Where  there  is  only  rme  epiphysis,  the  medullary  artery  is  directed  toward 
that  end  of  the  bone  where  there  is  no  additional  centre,  lus  toward  the  acromial 
end  of  the  clavicle,  toward  the  ilistal  end  of  the  metacarpal  bone  of  the  thumb 
an<l  great  toe.  and  toward  the  proximal  end  of  the  other  metacarpal  and  meta- 
tarsal bones. 

Besiiles  these  epiphyses  for  the  articular  ends,  there  are  others  tVu"  projecting 
parts  or  processes,  which  are  formed  separately  from  the  bulk  of  the  bone.  For 
an  account  of  these  the  reader  must  be  referred  to  the  description  of  the  individual 
hones  in  the  serjuel. 

A  knowledge  of  the  exact  periods  when  the  epiphyses  become  joined  to  the 
shaft  is  often  of  great  importance  in  medico-legal  impiiries.  It  also  uids  the  sur- 
geon in  the  diagnosis  of  many  of  the  injuries  to  which  the  joints  are  liable;  for  it 
not  iufref|uently  happens  that,  <in  the  application  of  severe  force  to  a  joint,  the 
epiphysis  becomes  sefiarated  from  the  shaft,  and  such  injuries  may  l)e  mistaken  for 
fracture  or  dislocation. 

MITBCULAE  TISSUE. 

The  muscles  arc  formed  of  bundles  of  reddish  fibres,  endowed  with  the  property 
of  Contractility.  Twi>  kinds  of  muscular  tissue  are  found  in  the  aniiuai  body — viz. 
that  of  voluntary  or  animal  life,  and  that  of  involuntary  or  organic  life.  The 
muscles  of  aniuml  life  (striped  muscles)  are  capable  of  being  put  in  action  and 
controlled    by  the    will.     They  are  composed  of  bundles  of  fibre*  enclosed  in  a 
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Fig. ST.— Trans vtTsc  section  from 
the  HU'rno-BJastolJ  in  man.  Magni- 
lled  .V)  times,  ti.  External  in'rimys- 
iurn.  b.  Faiiciciiliiifi.  r.  Internal 
poriniyslum.    d.  Fibrt*. 


delicate  web  callcfl  tho  ''internal  perimysium."  in  contradistinction  to  the  sheath 
of  areolar  tissue  which  invests  the  entire  /niisele,  the  "external  perimysium." 
The  bundles  are  teimed  "fasciculi;"  they  are  prismatic  in  shaiie.  of  different 
sizes  in  different  muscles.^  and  for  the  most  part  placed  parallel  to  «>ne  another, 
though  they  have  a  tendency  to  converge  toward  their  tendinous  attachments. 
Each  fasciculus  is  made  up  of  a  bundle  of  fibres,  which  also  run  parallel  with  each 
other,  and  wtiich  are  separated  from  one  another  by 
a  delicate  connective  tissue  derived  from  the  peri- 
mysium, and  termed  eniiomi/ifium  (Fig.  37). 

A  mu8('ulftr  fibrt'  may  be  said  to  consist  of  a  soft 
contractile  substance  enclosed  in  a  tubular  sheath, 
nameil  by  Bowman  the  mrcith'tnma.  The  fibres  are 
cylindrical  or  prismatic  in  shape,  and  are  of  no  great 
length,  not  e.xtending,  it  is  said,  further  tha?i  an  inch 
and  a  half.  They  end  either  by  blending  with  the 
tendon  or  aponeurosis,  or  else  by  becoming  drawn 
out  into  a  tapering  extremity  which  is  c«>nnected  to 
the  neighboring  fibre  by  means  of  the  sarculenima. 
Their  breadth  varies  in  man  from  ^^  to  -g-J^  of  an 
inch,  the  average  of  the  majority  being  about  y^,y. 
As  a  rule,  the  fibres  do  not  divide  or  anastomose; 
but  occasionally,  especially  in  the  tongue  and  facial 
muscles,  the  fibres  may  be  seen  to  divide  into  several 
bi-anches.     The  precise  mode  in  which  the  muscular 

fibre  joins  the  tendon  has  been  variously  described  by  different  observers.  It 
may,  perhaps,  be  sufticient  to  say  that  the  sare<flemma,  or  membranous  investment 
of  the  muscular  fibre,  appears  to  becimc  blended  with  the  tissue  of  the  tendon, 
anil  prolonged  more  or  less  into  the  tendon,  so  that  the  latter  forms  a  kind  of 
sheath  around  the  fibre  for  a  longer  or  shorter  distance.  When  muscular  fibres 
are  attached  to  the  skin  or  raucous  membranes,  their  fibres  are  described  by  Hyde 
Salter  as  becoming  continuous  with  those  of  the  areolar  tissue. 

The  mrcohnmnay  or  tubular  sheath  of  the  fibre,  is  a  transparent,  elastic,  and 
apparently  homogeneous  membrane  of  cimsiderable  toughness,  so  that  it  will  some- 
tiraes  remain  entire  when  the  included  substance  is  ruptured  (see  Fig.  38).  On 
the  internal  surface  of  the  sarcolemma  in  mammalia,  and  also  in  llie  substance  of 
the  fibre  in  the  lower  animals,  elongated  nuclei  are  seen  (Fig.  5.'*),  and  in  connec- 
tion with  these  a  row  of  granules,  apjjarently  fatty,  is  sometimes  observed. 

Upon  examination  of  a  muscular  fibre  by  transnntted  light  under  a  sufficiently 
high  power,  it  is  found  to  be  apparently  marked  by  allei'iiate  light  an<l  dark  bands 
or  strife,  which  pa^s  transversely.  f»r  somevshat  oblicjuely.  round  the  fil>re  {Fig.  38). 
The  dark  and  light  bands  are  of  nearly  equal  breadth,  an<l  alternate  with  great 
regularity.  They  vary  in  breadth  from  about  the  y^^^^  to  the  yf^j^  of  an  inch. 
Other  striw  pa.ss  longitu<linally  over  the  fibres,  thougli  they  are  less  distinct  than 
the  former.  This  longitudinal  striation  gives  the  fibre  the  appearance  of  being 
made  up  of  a  bundle  of  fibrilbe.  The  muscular  fibre  can  be  brf»ken  up  either  in 
a  longitudinal  or  transverse  clirection  (Fig.  -W).  If  hardened  in  alcohol,  it  can  be 
broken  up  longitudinally,  and  forms  the  so-called  fibrilhc  of  which  some  sup]«ose 
the  fibre  to  be  made  up.  Each  fibril  i.s  marked  by  transverse  striie.  and  appears 
to  consist  of  a  single  row  of  minute  quadrangular  particles,  named  "sarcous 
elements "  by  Bowjuan,  A  still  further  division,  however,  is  ca})able  of  being 
made,  and  each  of  these  fibrilbe  may  be  divided  iittit  minule  tiireads  (Fig.  40.  B,  d). 
consisting  of  an  alternate  dark  and  light  spot.  After  exposure  to  the  action  of 
dilute  hydrochloric  acid,  the  muscular  fibre  can  be  broken  transversely  {Fig.  39, 
B).  It  then  forms  disks  or  plates,  consisting  fd'  the  same  i|uadrangular  particles, 
attached  by  their  lateral  surfaces. 

Upon  clo.ser  examinatirtn  with  a  very  high  power  the  appearances  become 
more  complicated  and  are  susceptible  of  various  interpretations.     The  transverse 
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striation,  which  iix  Figs.  38  and  30  appears  as  a  mere  alternation  of  dark  and  lin;lit^ 
bands,  is  resolved  inro  the  ajt[)carance  shown  in  Fi|;.  4<>,  wliieli  shows  a  serie.s  of 
broa<l  (hirk  bands,  separated  by  a  liirht  band,  wbieh  is  iL»«e!f  divided  into  two  hva 
dark  streak.  This  streak  is  teruieil  Krauses  membrane;  it  is  eontiiinons  at  eaeh 
end  with  the  sarcolemma  investing  the  mnseular  fibre.  IMiiis  it  may  be  fiaid  that 
the  fibre  is  divided  into  a  numijer  of  transverse  eonipartments  fjy  tliis  membrane, 
each  com[>artmeirt  containing  in  the  centre  a  dark  phite  witli*  a  bright  boi-der 
above  and  bebnv ;  that  ts  to  say,  between  the  (hirk  central  part  and  the  membrane 
of  Krause.  A  muscular  fibre  presents,  then,  the  appearance  of  the  fiiHowiuo- 
hiyers  in  regidar  alternafi<»n :  a  dark  biyer,  the  immvcrse  diMk;  a  bright  trans'^ 
parent  layer,  the  hiU-ntl  tfisfc :  a  dark  line,  the  htUrffwdiate  <li»k  or  ttwrnhraitf  of 
Krame. ;  then  another  lateral  disk,  a  transver.se  disk,  and  so  on  (Figs.  40  and  41). 
This  appearance   f  dlowing  the  observations  nf  Kollett,  is  due  to  the  mnde  of  f.,r- 
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Fir,.  SH— Two  hnm«in  niusculur  fibres. 
MHKnijfled X*\  time*.  In  the  oiw.  iho  l>mi<n"  of 
flbnUfle  (6)  i&  torn,  wnd  the  SHrcoIemmH  («f  is 
§ecn  aa  an  empty  tut>e. 


Fig.  rwi.— Fnitfinent*  i»(  »tri|«"i|  tltituiUarv  fShrus, 
showtn^a  cleavaKi'  in  •ij-jw^itc  ilirivtinio.  Mujjulfiea 
30(1  dUtmek'Ts,  s.  \Am\il\.\u\\m\\  t  liBvajro.  The  h>ijgl- 
tudin^U  rtrifl  IransvL'tse  liiu*»  art"  hotli  Ki't-ii.  .Saut>  lun- 
g-ltmUiiiil  liru'.«i  are  ilarkcr  and  \vldi«rthnu  tlie  rf.st.  luid 
art'  fi'it  ct'iiOnutnis  fmiu  end  t<»  end.  This  result*  fnmi 
imrtlal  st^fMxrntiiiii  uf  thelibrilliu.  t\  FiliriHiv  w^paralfK'l 
from  oiu'  atiother  by  vi.ilenee  at  the  br«.>ken  end  nf  the 
Hbre,  and  markefl  by  lrMii.sver»e  Hiie.«i  eijuul  in  width  to 
lliiise  oil  the  fibre,  f'.r" represent  twonpjKt'araneeM'onj- 
monly  f.iexciited  by  tht:  M-jx^jruted  >iiiel>'  (ilirillif  nnore 
hluhl'v  iititcnifli'dK  At  «-'the  biirilersarni  irnn^virse  lines 
are  lilt  (i.'rfeclly  rectilinear,  and  tlie  ineliuled  siwiees  jkt- 
feetly  reetaugiilar.  \t  r"  the  borders  are  sealUiped  and 
the  srmoe*  bead-like.  When  most  distinet  and  definite 
the  fiiirilla  prewMits  the  fonner  vf  the?*e  ftl«l>e»rBncl•^. 
B.  TninsvtrrNe  cleavage.  The  liuiKitudiual  lines  are 
sfsreely  vi»lblt>.  a.  Innimplete  fraeture  following  the 
«>j>jNi>?ite  Rurftiees  of  a  disk,  which  itretche.'*  ftrr«>s»  the 
inttrviil.  and  retains  the  two  IVH^nients  in  conneetiun. 
The  e«lKe  and  surfaeex  of  tin.'*  difk  are  seen  to  Ik? 
inhuitely  Kxannlar,  tlie  irranules  corre^wmdini:  iti  size 
t4)  the  thli-Knes*  of  the  illsk  and  to  llie  distan<'e  l>et ween 
the  faint  lonj^iturlinn!  lines,  b.  Another  di*k  nenrlv 
detached.  6'.  netached  dihk,  mt>rc  highly  magnified, 
f>howinK  the  Mircous  ek'ments. 


mation  of  a  muscular  fibre,  which  is  made  up  of  two  principal  parts:  1.  fihrilhe  ; 
and  2,  a  hyaline  or  faintly  granular  suh.stance.  resembling  protojilasm.  and  called 
snrcoplamn.  The  fibrilbe  are  arranged  in  bundles  called  mttitruhir  eo!i(m)i»  or  sar- 
eosti/h's^  and  tliese  again  in  larger  groiip.s,  which,  collected  together,  fnrm  the 
fibre.  The  fibrillin  are  surrounded  by  the  sarco])lasm.  which  sunounds  als*i  the 
columns  and  gi"o«ps  of  columns,  being  in  these  latter  situations  greater  in  amount 
than  between  the  fibrillar.  So  that  on  transverse  section  a  muscular  fibre  is  seen 
to  be  divided  into  a  number  of  areas,  called  the  <trto»  of  ('nhfthritu,  more  or  less 
polyhedral  in  shape,  and  consisting  of  the  columns  of  fibrillresurroumled  by  trans- 
parent series  of  sarcoplasin.  And  these  areas  are  cidlected  into  larger  or  smaller 
f roups,  which  in  the  same  manner  are  surroumleil  i>y  trans|tarent  sarcoplasm. 
lach  area  of  Ctdinheim  presents  a  granular  appearance  due  to  the  cross-section  nf  its 
constituent  fibrilbe,  surrounded  by  a  sniiill  amount  .>f  the  hyaline  sarcoplasm.  The 
fihrilhe  extend  throughout  the  whole  length  of.  and  are  parallel  to.  the  htng  axis  of 
the  muscular  fibre.  They  present  the  fidlowing  appearances  in  regular  alternation  : 
(1)  a  dim  prismatic  or  rod-shaped  element,  the  saj'rous  element  nf  Bowmau  :  (2)  a 
thin  bridge,  Avhich  joins  the  sarcous  element  to  (3)  a  dark  granule.     Then  again. 
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nnollier  thin  bridge  joining  the  same  granule  to  the  next  .surcous  element,  and  so 
on.  When  these  fibrilU\?  are  colleeted  together  into  cohimn.s  ami  the  columns  into 
muscular  fibres,  the  appearance  mentioned  above  is  produced.  The  sarcoua  ele- 
ments, when  arranged  side  by  side  an<i  almost  touching  each  other,  with  very 
little  sarcoplasm  between  them,  represent  the  transverse  disk.  The  bridges,  being 
much  thinner  than  the  sarcous  element  or  the  dark  granules,  liave  between  each 
other  a  much  larger  amount  of  sarcoplasm,  and  this  gives  to  this  part  the  trans-l 
parent  appearance  of  the  lateral  disk.  And.  histly,  the  granules  joined  edge  to 
edge  in  a  row  present  ilie  apjtearance  of  a  membrane,  which  represents  the  inter- 
tnedinte  disk. 

On  the  muscular  fibre,  immediately  beneath   the  sarcolemma.  the  sarcophism 
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Fi«*.  *).— Portion  of  a  iu»*iliiiin-»i/t'd    human  muscular 

nbn'.    M((v'Tiifu>.l  urarly  N»it  dliiiiK'tens.    u.  SctiAnitHl   Ijun- 

«<iuany  mairuiti«Ml.    .1.  «.  Laimr.  and  b.  6. 

'n«.    r.  Still  smuller.    d.  d.  The   smallefit 
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Fio.  41,— Purt  ofa  striped  Inu^cular  n»>re  j 
of  Iho  WMtfT-UM.-iU',  jkrojtiriM^l  with  aljsolnle  f 
«U-.<hol.     Milt:iliti«-<1  :iil<)  <lijnih  t.  ;»        Klfln 
and    Ni>t>lo    Sinith.i     o  i.     h. 

Mcmbriine  <«f  Kmii^f;  ■  sitrae- 

tli.r,      .'.nrllii-      !i  .1 1 .1.- li  1  r  !•_  !  i '  111  lU* 

-.ile  of  , 
l'.;  -It  Int-  j 

^UM-lt^Mrti  »ht>Mu.  ami  iu  tlitiuu  a  toinute 
network. 


becomes  here  and  there  collected  into  small,  plate-like  masses.  They  contain  oval 
nuclei,  and  are  termed  *' mujicle-corpuscles."  Finally,  in  the  centre  of  each 
sarcous  element  a  transparent  lighter  band  can  sometimes  be  discerned;  this  is 
kntiwn  as  the  median  dt'*k  of  Ilensen,  and  is  due  to  the  substance  of  the  sarcous 
elements  being  here  thinner. 

This  form  of  muscular  fibre  composes  the  whole  of  the  voluntary  muscles,  all 
the  muscles  of  the  ear.  those  of  the  larnyx,  pharynx,  ttuigue,  the  upper  half  of  the 
ccfiophagus,  the  heart,  and  the  walls  of  the  large  veins  at  the  point  where  they 
open  into  it.  The  libres  of  the  heart,  however,  differ  very  remarkably  from  those 
of  other  striped  muscles.  They  are  smaller  by  one-third,  and  their  transverse 
^tria*  are  by  no  means  so  ilistinet.  The  fibres  are  made  up  of  4listinct  quadran- 
golar  cells  joined  end  to  end  (Fig.  42).  Each  cell  contains  a  clear  oval  nucleus, 
situated  near  the  centre  of  the  cell.  The  extremities  of  the  cells  have  a  tendency 
to  branch  or  divide,  the  subdivisions  uniting  with  offsets  from  other  cells,  and 
fhus  producing  an  anastomosis  of  the  fibres  (Fig.  4*2).  The  connective  tissue 
between  the  bundles  of  fibres  is  much  less  than  in  ordinary  sfri[)ed  muscle,  and 
no  sarcolemma  has  been  proved  to  exist. 

The  capilhries  of  striped  muscle  are  very  abundant,  and  form  a  .sort  of  rect- 
angular network,  the  branches  of  which  run  longitu<linal!y  in  the  edomysium 
between  the  muscular  fibres,  and  are  joined  at  sht^rt  intervals  l»y  transverse 
anastomosing  branches.     The  larger  vascular  channels,  arteries  and  veins,  are 
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Fio.  42.— AiUMtomosln^  miucular 
fibres  of  the  heart  seen  In  a  lonpltu- 
<1inal  ftfctJon.  On  thu  riicht  the  lira- 
its  rif  tho  separate  *'t*l]s  witli  tlieir 
nuclei  are  exhibited  somewhat  diii- 
IfrttramalicRlly. 


found  only  in  tlie  perimysium,  lift  ween  the  miisciilur  fai^ciciili.     The  smaller  ves- 
sels present  pecuitiar  saccular  dilafutions,  uliirli  are  stippused  to  act  as  recepliicles 

fur  the  blood  during  the  eontruction  of  the  muscular 
fibres,  when  it  is  jiressed  out  fivuii  .some  of  the  capil- 
laries. 

Nenyfs  are  profusely  distributed  to  striped 
muscle.  The  mode  of  their  termination  will  be 
described  on  a  subset|uent  page. 

The  existence  »>f  h/mpfuitic  vessels  in  stri]»ed 
muscle  has  not  been  ascertained,  though  they  have 
been  found  in  tendons  and  in  the  sheath  of  the 
muscle. 

The  uEstriped  muBcle,  or  muscle  of  organic  life,  is 
fV>«nd  in  the  wnlls  of  the  hollow  viscera  —  viz.  the 
lower  half  of  the  lesophagus  and  the  whole  of  the 
remiiindcr  of  the  gastro-iritestinni  tube  ;  in  the  trachea 
and  bronchi,  and  the  alveoli  and  infundibuhi  of  the 
lungs;  in  the  gall-bladder  tmd  ductus  C(unmunis 
choledochus;  in  the  large  ducts  of  the  salivary  and 
pancreatic  glands;  in  the  pelvis  and  calices  of  the 
kidney,  the  ureter,  bladder,  and  uiethra :  in  the 
female  sexual  organs — viz.  the  ovary,  the  Fallopian 
tubes,  the  uterus  (enormously  developed  in  preg- 
nancy), the  vagina,  the  broad  ligaments,  and  the  erectile  tissue  of  the  clitoris;  in 
the  male  sexual  organs— viz.  the  dart<>s  scroti,  the  vas  deferens  and  epididymis, 
the  vesiculoe  seminales,  the  i)rostate  gland,  and  the  corpora  cavernosa  and  corpus 
spongiosum;  in  the  ducts  of  certain  glands,  as  in  Whartim's  duct;  in  the  capsule 
and  trabecuhie  of  the  spleen;  in  the  mucous  memtiranes,  forming  the  muscularis 
mucosie;  in  the  skin,  forming  the  ancctores  piloruni.  and  alsi*  in  the  sweat- 
glamls;  in  the  arteries,  veins,  and  lymphatics:  in  the  iris  and  the  ciliary  muscle. 
Plain  or  unstriped  muscular  fibre  is  made  up  of  spindle-sbapeil  cells,  called 
contractile  jihre-cflh^  collected  into  bundles  an<l  held  together  by  a  cement-suh- 
stance,  in  which  are  contained  some  connective-tissue  cor]juscles  (Fig.  43).  These 
bundles  are  further  aggregated  into  larger  bundles  or  Hattened  bands,  and  bound 
together  by  ordinary  connective  tissue. 

The  confr*Tetik  0l>re-eclh  (Fig.  44)  are  elongated,  spindle-sliajied,  nucleated 
celts  of  various  lengths,  averaging  from  ^l-jy  to  -^jf-^  of  an  inch  in  length,  and  ^-j^ 
to  Yofnj  *>1*  f*"  iticli  in  breadth.  On  transvei-se  section  they  are  more  or  less  poly- 
hedral in  shape,  from  mutual  pressure.  They  present  a  faintly  longitudinal  stri- 
ated ap[>carance.  and  consist  of  an  elastic  cell-wall  containing  a  central  bundle  of 
fibrilhe,  rej^resenting  the  contractile  substance,  and  an  oval  uv  rod-like  nucleus, 
which  includes,  within  a  membrane,  a  fine  network  communicating  at  the  poles 
of  the  nucleus  Avith  the  contractile  fibres  (Klein).  The  adhesive  interstitial  sub- 
stance, which  connects  the  fibre-cells  togethei\  represents  the  cndomysium.  or  del- 
icate connective  tissue  which  bimls  the  fibres  of  strijjed  muscular  ti.ssue  into  fas- 
ciculi;  while  the  tissue  connecting  the  individual  bundles  together  represents  the 
periuiysium.  The  unstrijtcd  muscle,  as  a  rule,  is  not  under  the  control  «)f  the  will, 
nor  is  the  CfUiti'action  rapid  and  involving  the  whide  muscle,  as  is  the  case  with  die 
muscles  of  animal  life.  The  membi'anes  which  are  composetl  of  the  unstripetl 
muscle  slowly  contract  in  a  part  of  their  extent,  genei'ally  under  the  infiuence  of 
a  mechanical  stimulus,  as  that  of  distension  or  of  cold;  and  then  the  contracted 
part  slowly  relaxes  while  another  fiortion  of  the  membrane  taki-s  up  the  contrac- 
tion. This  peculiarity  of  action  is  most  strongly  marked  in  the  intestines,  con- 
stituting their  riTntifuInr  int'tiun. 

Chemical  Composition  of  Muscle. — In  chemical  composition  the  muscular  fibres 
of  both  forms  consist  mainly  of  a  proteid  substance — myosin — which  Dr.  M.  Foster 
gpeaks  of  as  intermediate  between  fibrin  and  gbd>ulin.     It  is  readily  converted  by 
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the  action  of  dilute  acids  into  syntonin  or  aoid-albumcn,  and  by  tlie  action  of 
dilute  alkalies  into  alkali-albumen.     Muscle,  which  is  neutral  or  slightly  alkaline 


Fro.  43.— Non-atriBted  elementary  fibres 
from  the  human  colon,  a.  Treated  with 
actitic  acid,  showinK  the  corpuscles,  b. 
Fraemcnt  of  a  detached  fibre,  not  touched 
with  acid. 


F!o.  U.— Muscular  fibre-cells  from  human 
arterle.**.  1.  Fhmji  th«'  jH)pUteal  artery,  a. 
without ;  B.  with  acetic  add.  2-  From  a 
branch  of  the  anioritir  tibial,  a.  Nuclei  of 
the  tibres.    Magnified  SS*)  times. 


in  reaction  when  at  rest,  is  rendered  acid  by  contraction,  from  the  development 
probably  of  sarcolactic  acid.  After  death  muscle  also  exhibits  an  acid  reaction, 
tut  this  appears  to  be  due  to  post-mortem  change. 


NEEVOUS    TISSUE. 

The  nervous  tissues  of  the  body  are  comprised  in  two  great  systems — the 
cerebro-sptJial  and  iht' iit/iHjhJthetic ;  and  each  of  these  systems  consist  of  a  central 
crgafi,  or  series  of  central  organs,  and  of  nervi's. 

The  cerebrospinal  system  comprises  the  brain  (including  the  medulla  oldon^ata), 
the  spinal  cord,  the  crania!  nerves,  the  spinal  nerves,  and  ihe  ganglia  coniiceted 
with  both  these  elattses  of  nerves.  The  i*ifwpathetic  system  consists  of  a  double 
chain  of  ganglia,  with  the  nerves  which  go  to  an<l  come  from  them.  It  is  not 
directly  connected  with  the  brain  or  spinal  conl,  though  it  is  so  indirectly  by 
means  of  its  numerous  communications  with  the  cranial  and  spinal  nerves. 

All  these  nervous  tissues  are  composed  chiefly  of  two  different  structures — the 
gray  or  veskxilar^  and  the  ivJiite  or  fibrous.  It  is  in  the  former,  as  is  generally 
supposed,  that  nervous  impressions  and  impulses  originate,  and  by  the  latter  that 
they  are  conducted.  Hence  the  gray  matter  forms  the  essential  constititent  of  all 
the  ganglionic  centres,  both  those  in  the  isolated  ganglia  and  those  aggregated  in 
the  cerebro-spinal  axis ;  while  the  white  matter  is  found  in  all  the  commissural 
portions  of  the  nerve-centres  and  in  alt  the  cerebro-spinal  nerves.  The  nerves  of 
the  sympathetic  system  are  chiefly  composed  of  a  somewhat  different  material  in 
structure,  which  is  named  gray  or  gelatinous  nerve-fibre.  This  form  of  nerve-fibre 
i&  also  found  in  some  of  the  cerebro-spinal  nerves. 

The  gray  or  vesicular  nervous  substance  is  distinguished  by  its  dark  reddish- 
_  ly  color  and  soft  consistence.  It  is  found  in  the  brain,  spinal  cord,  and  various 
ganglia,  intermingled  with  the  fibrous  nervous  substance,  and  also  in  some  of  the 
nerves  of  special  sense,  and  in  gangliform  enlargements  which  are  found  here  and 
there  in  the  course  of  certain  cerebro-spinal  nerves.  It  is  composed,  as  its  name 
implies,  of  vesicles,  or  corpuscles,  comnn>nly  called  ncrve-celh  or  r/afiglton-eorpusch'S^ 
containing  nuclei  and  nucleoli ;  the  vesicles,  together  with  the  blood-vessels,  in  the 
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veBicular  nerve-substance,  and  the  nerve-fibres  and  vessels  in  the  white  nerve- 
substance,  are  imbedded  in  a  peculiar  ground-substance,  which  was  regarded  by 
Kolliker  as  a  modified  form  of  retiform  connective  tissue.  It  was  named  by 
Virchow  neuroglia,  and  consists  of  large  brancbcd  cells,  the  branches  passing  in 
every  direction  among  the  nerve-tissue,  thus  holding  it  and  binding  it  together. 
It  18  developed  from  the  epibbist,  and  contains  neither  the  charaetcristic  fibres  nor 
cells  of  connective  tissue,  and  therefore  cajinot  be  reganlcil  us  belonging  to  the  true 
connective  tissues.  Each  nerve-eell  consists  of  a  finely  granular  protoplasmic  niate- 
riab  of  a  reddish  or  yellowish-brown  color,  which  occasionally  presents  patches  of 
a  deeper  tint,  caused  by  the  aggregation  of  pigment-grantdes  (Fig.  45).     No  dis- 


Fio,  <.'>.— Nerre-vesJcles  frrtm  the  Ga-ssertau 
ganglton  of  the  human  subject,  n,  .K  Klobulnr 
one  with  iletine«1  tMirder.  b.  Us  nucleus,  c.  Its 
nucleolus,  d.  i'auilnte  v«?5lc1c.  f.  EloneHtc*! 
vesicle  with  two  j,'roui>B  of  nlsrment-pHrticU"*.  /. 
Vesicle  surrrmiifleil  t»y  its  sneiith  or  cftiwuU"  of 
uuck'«tiil  imrticles.  (j.  The  KHnie,  the  ■sbeiilh 
only  Iwing  in  focus.    Mftjrnille*!  :«Xi  diumftcm. 


Fio.  -tfi,— Ner%'e-ve«irk8  from  the  niiivr  part  o 
mailer  t»f  theeonvolnliou.s  nf  the  human  brulu. 
XtO  tinn*.    Nerve-cells:   ti.  Larger.    6.  Smaller, 
fibre  with  axis-cylinder. 


f  the  If  ray 
MaKnitiei] 
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tinct  limiting  membrane  or  cell-wall  has  been  ascertained  to  exist.  The  nucleus  is, 
as  a  nile,  a  large,  well-defined,  miind,  vesicular  body,  often  presenting  an  intra- 
nuclear network,  and  containing  a  nucleolus  which  is  peculiarly  clear  and  brilliant. 
The  nerve-corpuscles  vary  in  shape  and  si/e;  some  are  small,  spherical  or  ovoid, 
with  generally  an  even  outline,  such  as  those  fretpiently  found  in  the  spinal  ganglia  ; 
others  are  more  or  le.ss  angular,  as  in  the  ganglia  of  the  symjiathetic;  others, 
again,  are  caudate  or  stellate  in  shape,  and  are  characterize*!  by  their  large  size 
and  by  their  having  one  or  more  tail-like  processes  issuing  from  them,  which  ot-ca- 
.sionally  divide  an<l  subdivide  into  niimeroHs  branches  (Fig.  415),  These  are  fotyid 
in  greatest  nmnbcr  in  the  gray  matter  of  the  spinal  cord.  Still  others  arc  flask- 
shaped,  as  in  the  cortex  of  the  cerebellum  ;  or  conical,  as  in  the  cerebral  ctuivohi- 
tions.  For  the  most  part  nerve-cells  have  one  or  more  processes,  antl  they  are 
distinguished  by  the  ntimber  of  these  processes,  as  unipolar,  bipolar,  or  mul- 
tipolar cells.  These  processes  are  very  delicate,  apparently  tubular,  and  contain  a 
similar  granular  material  to  that  found  within  the  corpuscle.  Some  4>f  the  yrn- 
cesses  tenninate  in  fine,  transparent  fibres,  which  become  tost  ;iniitng  the  other 
elements  of  the  nervous  tissue;  others  may  be  traced  until,  after  losing  their 
granular  appearance,   they  become  continuous  with  an  ordinary  nerve-fibre. 

The  wMte  or  fibrous  nerve-substance  or  fn'm'-fibre  is  foun<I  universally  in  the 
nervous  cords,  and  also  constitutes  a  great  part  of  the  bniin  and  spinal  cord.  The 
fibres  of  which  it  consists  are  of  two  kinds,  the  medullati'd  or  white  fibres,  and 
the  twn'maiKlhitvd  or  gnt^f  fibres, 

The  meduUated  fibres  foiiii  the  white  part  of  the  brain  and  sjdnal  cord,  and 
also  the  greater  part  of  the  cciebro-.spinitl  nerves,  und  give  to  these  structures 


\ 


Fk;.  47.— Humftn  nerve-tubes.  Mag- 
nlrted  STiiMinits.  Three  of  them  are  fine, 


their   opaque,   white   aspect.     When   perfectly   fresh    they  appear  to  he  homo- 
geneous;   but  soon   after   removal    from    the    body    they    present,    when    exam- 
ined by  transmitted  light,  a  double  outline  or  con- 
tour, as  if  consisting  of  two  parts.     The  central 
portion  is  named    the  axis-vi^iitider  of  Purkinjf : 
around  this  is  a  sort  of  sheath  of  fatty  material,        i  /  W     11  \    ^i^J 
name<l  the  trhite  nuhstatwe  t>f  Schwann,  which  gives 
to  the  fibre  its  double  contour,  and  the  whole  i.s  en- 
closed  in  a  delicate  membrane,   the  nrunlnnma,^ 
primitive  sheath.,  or  nucleated  sheath  of  Schwann 
(Fiff.  47). 

The  axin-t'iflijider  is  the  essential  part  of  the 
nerve-fibre,  and  is  always  present ;  the  rjther  parts, 
the  medullary  sheath  and  the  lUHirileinmu,  being 
ocensionally  absent,  esjtecially  at  the  origin  and 
termination  of  the  nerve-fibre.  It  undergoes  no 
intiTrufftion  from  its  origin  in  the  nerve-centre  to 
its  peripheral  termination,  and  must  he  reganied 
as  a  direct  pndougation  of  a  nerve-eelL  It  con- 
stitutes about  oiie-half  or  one-third  of  the  nerve- 
tube,  the  white  substance  being  greater  in  propor- 
tion in  the  nerves  than  in  the  central  organs.     It  is 

iierfectlv    transparent,    and    is    therefore    indistin-     one  of  whwii  is  varUw.  one  cf  mid' 
*.,,*,.  *<      1     (■     1         1  1     ,  !•     •niiiK  inirk-TK'H8,  una  wiiha  siraiiiefon- 

guishable  in  a  jicrtectlv  tresh   ami  natural   state   Ol       tour:  nndthnxthick.twoofwhichare 

the  nerve.     It  is  desc-ribed  by   KlJtliker  as  being     U:::!;;'^';:;;^^'''**  ""^  ""'"  **"*'  •"'"' 
distinguished    from    the    white    substance    by    the 

fact  that,  though  soft  and  flexible,  it  is  not  fluid  and  viscid,  but  firm  an*l 
elastic,  somewhat  like  coagulated  albumen,  with  which  it  appears  for  the  most 
part  also  to  agree  in  its  chemical  characters.  When  examined  under  a  high 
power  it  presents  the  appearance  of  longitmlinal  striation,  as  if  composed  of 
very  fine,  homogeneous  fihrilhe,  held  together  in  a  faintly  granular  intei-stitial 
material.  Occasionally  at  its  termination  the  axis-cylinder  of  a  fibre  may 
be  seen  to  break  up  into  exceedingly  fine  fibrillie.  confirming  the  view  of  its 
fibrillar  structure.  These  fihrilhe  have  been  termed  the  primitive  fibrillce  of 
Scbultze.  The  axis-cylinder  is  said  to  be  enveloped  in  a  very  delicate,  hyaline 
.sheath,  which  separates  it  from  the  white  matter  of  Schwann.  'Jlie  meduUarif 
gheath  or  white  matter  tf  Sehwann  is  regarded  as  being  a  fatty  matter  in  a  fluid 
state,  which  insulates  and  protects  the  essential  [»art  of  the  nerve — the  axis-cylinder. 
The  white  matter  varies  in  thickness  to  a  very  coiisitlerable  extent,  in  some  forming 
a  layer  of  extreme  thinness,  st>  as  to  be  scarcely  distinguishable,  in  others  forming 
about  one-half  the  nerve-tube.  The  size  of  the  nerve-fibres,  which  varies  from 
■rAlt  to  yjj'jj-^  of  an  incli,  depends  mainly  upiui  the  amount  of  the  white  substance, 
though  the  axis-cylinder  also  varies  in  size  within  ceitain  limits.  The  white  matter 
of  Schwann  does  not  always  fonn  a  contiiiutrus  sheath  to  the  axis-cylinder,  but 
undergoes  interrujjtions  in  its  continuity  at  regtdar  intervals,  giving  to  the  fibre 
the  apjiearance  of  constriction  at  these  points.  These  were  first  described  by  Ran- 
vier.  and  are  known  as  the  node» 
of  Ihinrier  (Fig.  4H).  The  por- 
tion of  nerve-fibre  between  two 
nodes  is  called  an  internodal  xtij- 
f/ient.  The  neurilemma  or  prim- 
itive sheath  is  not  interrupted  at 
the  nodes,  but  passes  over  them 
a«  a  continuous  membrane.  Each 
internodal  segment  c<mtains  an 

♦  In  older  lustoU>gical  works  the  term  "  neurilemma  '*  is  used  to  designate  the  fibroua  envelope  of 
irhole  tterre,  n<iw  called  *'  perineurium.'' 


FfG,  4*.— A  iioUe  of  Kauvier  of  a  niodullHted  nerve-fibre, 
viewed  fr^im  fltiove.  magnified  about  750  dlarneiem.  The  niedul- 
liiry  .-^heiith  is  dlwuntinuous  at  the  node,  whereas  the  niis-ovl- 
iuifer  frtlHses  from  mie  fti-jfrai-nl  iuto  the  other.  At  tlie  node  the 
sheuth  uf  Schwann  appears  Lhickeut-d.  (Klciu  mul  Noble 
Smith.) 
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ovul  imcleus  iinlK'iMetl  in  the  ine*|jj]lary  pheath,  and  occasioDally  more  than  one 
ntifhius  may  he  seen  in  the  ^ame  intermxie.  Mediillaied  ncrve-fihres,  when 
examined  freijuently  present  a  headed  or  varicose  appearance:  this  is  (hie  to 
manipulation  and  jiressure  causing  the  oily  matter  to  collect  into  drops,  and  in 
conae<iuenee  of  the  extreme  delicacy  of  the  primitive  sheath,  even  slitrht  pressure 
will  cause  the  transudation  of  the  fatty  matter,  which  collects  as  drops  of  nil 
outside  the  membrane-  This  is,  of  course,  promoted  hv  the  action  of  ether 
(Fig.   4<»), 

The  neurilemma  or  primitive  sheath  (sometimes  called  the  tubular  membrane  or 
nheath  of  S('hwann')  fu-esent*'  the  aj>pearance  of  a  delicate,  structureless  raemhrane. 
Here  and  tliere  heneaih  it,  anil  situated   in  depreasicuis  in  the  white  matter  of 

Sehw.'inn,  are  nuclei  surrounded 
by  a  small  amount  of  protoplasm. 
The  nuclei  are  oval  and  somewhat 
flattened,  and  hear  a  definite  rela- 
ti(»n  to  the  nodes  of  Hanvier:  one 
nucleus  generally  lying  in  the 
centre  of  each  node,  though  in 
some  few  instances  two  nuclei 
may  he  found  in  the  same  node, 
Non-medullated  Fibres. — Most 
of  the  nerves  of  the  sympathetic 
system,  and  some  of  the  cerebro- 
spinal (see  especially  the  descrip- 
tion of  the  olfactory  nerve),  con- 
sist of  another  varietv  of  nervous 
fibres,  which  are  called  the  gray 
or  (/ehfftnouH  nerve-fibres — -fibreg 
of  Uemak  (Fig.  50).  These  con- 
sist of  a  bundle  of  finely  striated 
fibrillje  enclosed  in  a  sheath. 
Nuclei  may  he  detected  at  inter- 
vals in  each  fibre,  situated  be- 
tween the  axis-cylinder  and  the 
neurilemma.  In  external  appear- 
ance the  gelatinous  nerves  are 
semi-transparent  ami  gray  or  yellowish-gray.  The  individual  fibres  vary  in  size, 
generally  averaging  about  half  the  size  of  the  medullated  fibres ;  liut,  on  the  one 
hand,  the  j>rimttive  fibrilla?  formed  hy  the  breaking  up  of  the  cerehro-spiual  fibres, 
as  above  mentioned,  are  of  hardly  apjireciable  thickness;  while,  on  tljc  other 
hand,  some  of  tlte  gelatinous  ^hvm  (especially  those  on  the  fdfactory  bulb)  are 
said  to    he  three  or  four  times  as  thick   as  those  of   the  cerehro-spiual  nerves. 


Fm.  «».-MaKnlflefl  300diam- 
eters.  a.  Kerve-tutx!  of  the  c<im- 
moD  eel  III  watvT.  Tliv  df UfHti.' 
line  on  its  exterl'triuillcntes  the 
tohiilar  membrane.  The  dark 
dcMililc-cdycd  inner  one  is  the 
white  mntter  of  Schwann, 
■lightly  wrinkled,  h.  The  -ttme 
tn  ether.  Several  i)il-Klohules 
have  ciMilesced  in  the  interior, 
iiimI  ,,tii.  -^  have  neeumiilalod 
Meriuruf  theliibe. 
1 1  litter  hfti*  in  i>art 


Fia.  no,— A  .small  ner- 
voii*  Immt'h  ftxiui  tho  sym- 
jTMithetic  of  a  mammal,  a. 
Two  dark-btirdered  nerve- 
tulje«  among  a  numlwr  of 
Remak'B  flbrea,  6. 


Chemical  Composition. — The  different  portions  of  the  nervous  system  are  com- 

i.sed  of  the  two  above-described  kinds  of  nervous  structure,  the  chemical  composi- 

tioji  of  which  is  shown  by  the  following  analysis,  by  La.s.saigne.  which   represents 

the  relative  j)rop(n-tion  of  the  difierent  constituents  composing  the  grav  and  white 


pose 


matter  of  the  brain. 


Grey.  WTilte. 

Water 8f,.2  73.0 

Alburni»ious  matter ,7.5  9,9 

Colorless  fat l.i)  l.'t.y 

Red  fat    .   . ,-^.7  o,9 

Osmazome  and  lactates           1. 4  l.o 

Phcsphates    .                                                                         I .  J  1.3 

It  appears  from  this  analysis  that  the  cereltral  substance  consists  of  albumen 
di.Hsolved  in  watrr,  combined  with  fatty  matter  and  salts.  The  fatty  matters 
consist  of  cerebrin,  neurin,  and  lecithin.'    The  two  latter  were  fii-st  described  by 
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[jiebreicli  as  a  crystalline  pbosphiiretteil  fut,  which  ha  terme»l  prntatfnn.     It  seems 
^probable,  however,  that  it  is  sioiply  a  mixture  of  neurin  aiid  lecithin.     Cholcs- 
terine  is  also  described  as  one  of  the  eheniical  constituents  of  the  nervous  tissues, 
being  found  in  conjunction  witb  lecithin.     The  salts  are  the  phosphates  of  potash, 
B«j<ia,  lime,  magnesia,  and   iron,  sulphate  of  potash,  and  chloride  of  sodium,  with 
,  traces  of  silica.     According  to  Vau<pielin,  the  cord  contains  a  larger  proportion 
'of  fat  than  the  brain;  and  according  to  L'Heritier.  the  nerves  contain  more  albu- 
men and  more  soft  fat  than  thi.'  brain. 

The  nervous  structures  are  divided,  as  before  mentioned,  into  two  great  systems 
— \\%.  the  cen'bro-8pi?ial,  comprising  the  brain  and  spinal  cord,  the  nerves  con- 
luecied  with  these  structures,  and  the  ganglia  situated  on  them;  an*l  the  ni/nipa- 
f^/'^/c,  consisting  of  a  double  chain  of  ganglia  and  the  nerves  connected  wit!i  them. 
All  these  structures  retpiire  separate  consideration  :  they  are  ctuuposed  id"  the  two 
kinds  of  nervous  tissue  above  described,  intermingled  in  various  prop<irtions  and 
having,  in  some  parts,  a  very  intricate  arrangement. 

The  brain  or  encephalon  is  that  part  of  tlie  cerebro-spinal  system  which  is 
contained  in  the  cavity  of  the  skvdl.  It  is  divided  into  several  parts,  named  the 
aedulla  oblongata,  pons  Varolii,  cerebellum,  and  cerebrum.  In  these  ]*arts  the 
*gray  or  vesicular  nervous  matter  is  founil  partly  lUi  the  surface  of  the  brain,  form- 
ing the  convolutions  of  the  eerebnmi,  and  partly  in  the  lauiinic  of  the  cerebellum. 
Again,  gray  matter  is  found  in  the  interior  of  the  brain,  collected  into  large  and 
distinct  ma,sses  or  ganglionic  bodies,  such  as  the  corpus  striatum,  optic  thalamus, 
and  corpora  ijuadrigemina.  Finally,  gray  matter  isfuind  intermingled  intimately 
with  the  white,  but  without  dehnito  arrangnneni,  as  in  the  corfiora  dcTJtata  of  the 
medulla  and  cerebellum,  or  the  gi*ay  matter  in  the  pons  Varolii  and  the  Hoor  of 
the  fourth  ventricle. 

The  white  matter  of  the  brain  is  divisible  into  three  distinct  classes  of  fibres. 

These  are,  in  the  finst  place,  the  nerves  which  arise  in  the  gray  matter  and  pass 

out  through  the  cranial  foramina.     Next,  the  fibres  wliicb  connect  tlie  brain  with 

Ltlie  spinal  cord:   that  is  to  say.  those  which   are  usually  traced  upward   from   the 

Icolumns  of  the  spinal  cihmI.  through  the  medulla  oldungata  into  the  encephalon, 

chiefly  by  means  of  the  anterior  ]>vraniids,  fasciculi  teretcs,  and   restiform  ho<iie8, 

I  passing  through  the  pons  Varolii  and  crura  cerebri  to  expand  into  the  cor])ora 

striata,  optic  thalamus,  and  convolutions  {eoroiui  radiatn),  and  by  means  of  the 

restiform  bodies  into  the  cerebelltim.     The  other  class  of  white  filires  in  the  brain 

are  commissural,  some  of  the  commissures  serving  to  connect  diff*erent  parts  of  the 

ame  hemisphere  together  (as  the  fornix,  processus  e  cerebello  ad  testes,  etc.),  or 

feven  different  parts  of  the  same  section   or  organ,  as  the  arciform   fibres  of  the 

medulla.     Most  of  these  commissures  are  longitudinal ;  while  others,  as  the  corpus 

callosum  and  the  transver.se  fibres  of  the   pons  Varolii,  are  transverse,  serving  to 

connect  opj)osite  hemispheres  together,   and  thus  probably  securing  the  single 

action  of  a  double  «*rgan. 

The  manner  in  which  the  gray  and  white  matter  are  intermingled  in  the  brain 
and  spinal  cord  is  very  intricate,  and  can  only  be  fully  understood  by  a  careful 
study  of  the  details  of  its  deseri|iitive  anatnniy  in  the  -.etjuel.  The  further  consid- 
eration of  this  subject  will  therefore  be  ilcferred  until  after  the  description  of  the 
various  divisions  of  which  the  ceiebro-spinal  .system  is  tnade  up. 

The  nerves  are  round  or  fiattenetl  cords,  formed  of  the  nerve-fibres  already 

describel.     They  are  connected  at  out-  end  with  the  cerebro-spinal  centre  or  with 

the  ganglia,  and  are  distributed  at  the  other  end  to  the   various  textures  of  the 

fcbody;  they  are  subdivided  into  twd  great  classes — the  cen'hro-npinal,  which  pro- 

rceed  from  the  cerebro-s|)inal  axis,  and  the  ftt/mpnfhefic  i^r  <famfUf»m<^  nerves,  which 

proceed  from  the  ganglia  of  the  sym|iathetic.     The  cerebro-spmal  nerves  consist 

of  numerous  nerve-fibres  collected  together  an<l  enclosed  in  a  membranous  sheath 

(Fig.  ^\).     A  small  Imndle  of  primitive  fibres,  enclosed  in  a   tubular  sheath,  is 

^ called  a  funiciihiH  ;  if  the  nerve  is  of  small  size,  it   may  consist  only  of  n  single 

funiculus ;  but  if  large,  the  funiculi  are  collected  together  into  larger  bundles  or 
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Fjg.  M.— Tmnnverse  siH-tion  thmujtb  n  mloroseopJc 
nervt*.  ret»p*.'*iviitiiig  n  couiiKUind  iitrve-hundle.  sur- 
rounded bv  in-rineuduin.  MfM^niflHl  I'.'O  rlluiiK'ter*. 
Tlif  mijrtuUatfd  flbrt**  are  sct'U  as  circles  with  a  ccu- 
Iral  iliit— viz.  lueilullftry  shenth  and  axJsrjiimler— in 
tr»iii.«verse  Kectloii.    They  are  Imhvdiltd  in  t'lulonenr- 


ium,  ramuinitiK  numerous  nuelel,  which  belong  ti*  Ihu 

(Klein  rtinl  Nohlt! 
IstinKfj 
foniR'etive  tissues,  alternating  with  (luttened  nitiU'iited 


cunnective-tlssue  ctdls  of  the  latter.    {\ 

giiiSth.i    p.  Perineurium. consistinKofltiminii'  <■(' tibruus 


connective-tissue  cell.s,    /.  Lymjih  stmce  iK-tween  [teri- 
neurium  and  surfncij  of  nerveouiiQlc. 


fasciculi,  which  are   bound  together  in  a  common  membranous  investment,  and 
constitute  the  nerve. 

In  structure  the  common  mem- 
branous investment,  or  sheath  of  the 
whole  nerve,  wliieli  is  calleiJ  the  epi- 
venrhnit,  as  well  us  the  septa  given  off 
from  it,  and  uliich  sejiarate  the  fa.s- 
i  ir  itli,  consists  of  connective  tissue, 
r*dii])<>sed  of  white  and  vellow  elastic 
fibres,  the  hitter  existing  in  great 
abundance.  The  tubular  sheath  of 
the  funiculi,  called  the  perinrifrhtm. 
consists  of  a  fine,  sraot>th,  transparent 
membrane,  which  may  be  easily  sepa- 
rated, in  the  form  of  a  lube,  from  the 
fibres  it  enchases;  in  structure  it  con- 
sists of  connective  tissue,  which  has  a 
distinctly  lamellar  arrangement,  con- 
sisting of  several  laiiiel!;e,  separated 
from  each  other  by  s]iaecs  containing 
lymph.  The  nerve-fihres  are  held  to- 
gether and  sui>]torted  within  the  funic- 
ucidus  by  delicate  connective  tissue, 
called  the  f}itlf'nt'uni(tii.  It  is  con- 
tinuous with  septa  which  pa.ss  inward 
from  the  innermost  layer  of  the  peri- 
neurium, and  consists  of  a  gnnind-sitb- 
stance  in  which  are  imbedded  fine  bun- 
dles of  fibrous  connective  tissue  which 
run  f  tr  the  most  part  longitudinally-  It  serves  t<*  su]iport  the  capillary  vessels, 
which  are  arranged  so  as  to  form  a  network  with  the  elongated  meslies.  The 
cerebro-spinal  nerves  consist  almost  exclusively  of  the  medullated  nerve-fibres, 
the  nfui-rae<iullated  existing  in  very  small  proptu'titms. 

The  blood-vessels  supplying  a  nerve  terminate  in  a  minute  capillary  plexus, 
the  vessels  composing  which  jtierce  the  perineurium  and  run,  for  the  most  part, 
parallel  with  the  fibres;  thev  are  connected  tt>gether  hy  short,  transverse  vessels, 
foruiiug  narrow,  ohlong  meshes,  similar  to  the  capillary  system  of  niiisch^  Fine 
non-mediiHated  nerve-fibres  accompany  these  ca|)illary  vessels,  ra»o-motor  Jibrrj*, 
and  break  up  into  elementary  fibrils,  which  form  a  network  arountl  the  vessel. 
Horsley  has  also  recently  demonstrated  certain  medullated  fibres  as  running  in 
the  epineurium  and  terminating  in  tactile  corpuscles  or  end-bulbs  of  Krause.  or 
in  small,  but  ])eifect,  Pacinian  corpuscles.  These  nerve-fibres,  which  Professor 
Maisfmll  believes  to  be  sensory,  and  which  he  has  termed  uen*i  itfrroruut,  are 
con.^idered  by  him  to  have  an  important  bearing  upon  certain  neuralgic 
pains. 

The  nerve-fibres,  as  far  as  is  at  present  known,  do  not  coalesce,  but  pursue  an 
uninterrupted  course  from  the  centre  to  the  periphery.  In  separating  a  nerve, 
however,  into  its  component  funiculi,  it  may  be  seen  tliat  they  do  not  pursue  a 
perfectly  insulated  cotirse.  but  occHsionally  join  at  a  very  acute  angle  witb  other 
funiculi  jiroceeding  in  the  sjuue  direction:  from  this,  branches  are  given  ofl',  to 
join  again  in  like  manner  with  other  funiculi.  It  must  he  remembered,  however, 
that  in  these  communicarions  the  nerve-fibres  do  not  coalesce,  but  merely  pass 
into  the  sheath  of  the  adjacent  nerve,  become  intermixed  with  its  nerve-fibres, 
and  again  j)ass  on,  to  become  blended  with  the  nerve-fibres  in  some  adjoining 
funiculus. 

Nerves,  in  their  course,  subdivitle  into  branches,  an*!  these  frecpiently  com- 
municate with  branches  of  a  neighboring  nerve.     In  the  subdivision  of  a  nerve 
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ae  filaments  of  which  it   is  composed  are   continued  from   the   triiink   into   the 

^brancbes,  and  at  their  junction  with  the  bnmches  of  neighboring  nerves  the 
filaments  pass  to  become  intermixed  with  those  of  the  other  nerves  in  their  further 

.progress;  in  no  instance,  however,  have  the  separate  nerve-fibres  been  shown  to 

'  inojjculate. 

The  communications  which  take  ]tlace  between  two  or  more  nerves  f<u'm  what 
is  called  -a  plexus.  Sometimes  a  plexus  is  formed  by  the  primary  hriiuches  of  the 
trunks  of  the  nerves — as  the  cervical,  brachial,  himbiir,  and  siicral  plexuses — and 
occasionally  by  the  terminal  funiculi^  as  in  the  plexuses  formed  at  the  periphery 
of  the  body.     In   the  formation  of  a  plexus  the  component  nerves  divide,  then 

L  join,  and  again  subdivi<le  in  such  a  complex  manner  thiit  tlie  iirdividual  funiculi 

Fbecome  interlaced  most  intricately  ;  so  that  each  lirumh  leaviijfr  a  plexus  may 
contain  filaments  from  each  of  the  primary  nervous  trunks  whicli  form  it.  In  the 
ffirmation  also  of  smaller  plexuses  at  the  periphery  of  the  body  there  is  a  free 
interchange    of   the    funiculi   and   primitive  fibres.     In  each  case,  however,  the 

Lindividual  filaments  remain  separate  and  distinct,  and  do  not  inosculate  with  one 

■another. 

It  is  probable  that  through  this  interchange  of  fibres  the  different  branches 
passing  off  from  a  plexus  have  a  nnu'e  extensive  connection  with  t!ie  spitml  cord 
than  if  they  each  had  proceeded  to  be  distributed  without  such  connection  with 
other  nerves.  Consequently  the  parts  supplied  by  these  nerves  have  more  extended 
relations  with  the  nervous  centre!*;  by  this  means,  al.so,  groups  of  muscles  may  be 
associated  for  conibineil  action. 

The  sympathetic  nerves  are  constructed  in  the  same  manner  as  the  cerebro- 
S]iinal  nerves,  but  consisft  mainly  <>f  non-medulhited  fibres.  cfiUected  into  funiculi, 
and  enclosed  in  a  sheath  of  connective  tissue.  There  is,  however,  in  these  nerves 
a  certain  admixture  of  nieduUated  fibres,  and  the  amonnt  varies  in  different 
nerves,  and  may  be  known  by  its  color.  Those  branches  of  the  sympathetic 
which  present  a  well-marked  gray  color  are  comi)osed  more  especially  of  gelatinous 
nerve-fibres,  intermixed  with  a  few  medulbited  fibres:  whilst  those  of  a  white 
crilor  contain  more  of  the  latter  fibres,  and  a  few  of  the  former.  Occasionally, 
the  gray  and  white  cords  run  together  in  a  single  nerve,  witiiout  any  intermixture, 
as  in  the  branches  of  communication  between  the  sympathetic  gangba  and  the 
spinal  nerves,  or  in  the  commnnicating  cords  between  the  ganglia. 

The  nerve-fibres,  both  of  the  cerebro-spinal  and  sympathetic  system,  convey 
impressitms  of  a  twofold  kind.     The  sensory   nerves,  caHed  also  cvnfrfpcfft!  or 

lajffrenf  nerves,  transmit  to  the  nervous  centres  impressions  made  ujKin  the 
periphenil  extremities  of  the  nerves,  and  in  this  way  the  mind,  through  the 
medium  of  the  brain,  becomes  conscious  of  external  objects.  The  motor  nerves, 
caUe<l  also  centrifiu/al  or  efft^rfnt  nerves,  transmit  impressions  from  the  nervous 
centres  to  the  parts  to  which  the  nerves  are  distributed,  these  impressions  either 
exciting  muscular  contraction,  or  influencing  the  processes  of  nutrition,  growth, 
and  secretion. 

Ori^  and  Termination  of  Nerves. — By  the  expression  *'  the  termination  of 
uerve-fibres"  is  signified  their  connection  with  the  nerve-centres,  and  with  the 
parts  they  supply.  The  former  are  sometimes  called  their  origin^  or  central 
termination:  the  latter  their  peripheral  termination.     The  origin  in  some  ca'^es  is 

Ifiingle — that  is  to  say,  the  whole  nerve  emerges  from  the  nervous  centre  by  a  single 

lr*M»t;  in  other  instances  the  nerve  arises  by  two  or  more  roots,  which  come  off 
from  different  parts  of  the  nerve-centre,  si>metimes  widely  apart  from  each  other, 
and  it  often  ha])pens,  when  a  nerve  arises  in  this  way  by  two  roots,  that  the 
functions  of  these  two  roots  are  different ;  as,  for  examjde,  in  the  spinal  nerves, 
each  of  which  arises  by  two  roots,  the  anterior  of  which  is  motor  and  the  posterior 
sensory.  The  point  where  the  nerve  root  or  roots  emerge  from  the  nervous  centre 
js  named  the  suj>erjici(il  or  apparent  origin,  hut  the  fibres  *if  which  the  nerve 
O'nsists  can  be  traceil  for  a  certain  distance  into  the  nervous  centre  to  some  por- 
tion of  the  L'ray  substance,  which  constitutes  the  deep  or  real  origin  of  the  nerve. 


The  exact  manner  in  which  the  fibres  of  which  the  nerve-root  is  made  up  arise 
at  their  deep  origin  is,  to  a  certain  extent^  uncertain.  But  it  wouhl  appear  prob- 
able that  there  are  two  modes  in  which  they  originate  and  are  connected  with  the 
nerve-cells.  If  the  multiivolar  nerve-cells  are  examined,  it  will  be  found  that  one 
at  least  of  their  processes  does  not  branch  ;  this  process  is  named  the  <fjial-ct/li'nder 
process,  and  at  first  ha.s  all  the  characters  of  an  axis-cylinder.  Soon,  however,  it 
acipiires  a  medullary  sheath,  and  has  been  traced  to  be  flirectly  continuous  with  a 
nerve-fibre.  Other  processes  of  a  multipolar  cell  divide  and  subdivide  as  they 
pass  away  from  the  cell,  until  at  last  they  form  branches  of  extreme  tenuity,  aud 
form  an  excessively  minute  network.  These  processes  apparently  consist  of  cell- 
protopksm,  and  are  named  itrotoplaitm  processes.  From  the  network  which  they 
form  minute  me<lulhited  nerve-fibres  arise.  So  that  it  would  appear  that  nerve- 
fibres  arise:  first,  directly  through  the  passage  of  the  uoii-branclied  axi.s-cylinder 
process  into  a  fibre;  and,  secondly,  through  the  minute  network  formed  by  the 
branched  j>rotoplasm   processes. 

Peripheral  Terminations  of  Nerves, — The  manner  in  which  nerve-fibres  ter- 
miimte  peripherally  are  several,  und  may  be  conveniently  studied  in  the  sensory 
and  motor  nerves  res[>ectively.  Sensory  nerves  would  appear  to  terminate  either 
in  minute  primitive  fibrillin  or  networks  of  these  ;  or  else  in  special  teraiinal  organs, 
which  have  been  termed  peripheral  end-organn,  and  of  which  there  are  three 
principal  varieties — viz,  the  end-bulhs  of  Krause,  the  tactile  corpuscles  of  Wagner, 
and  the  Pacinian  corpuscles. 

Termination  in  Fibrillae. — When  a  medullatcd  nerve-fibre  approaches  its  termi- 
nation, the  white  matter  of  Schwann  suddenly  disappears,  leaving  only  the  axis- 
cylin<ler  surrounded  by  the  neurilemma,  ami  we  have  now  a  non-medu Hated 
fibre.  This  undergoes  rejtealed  division,  and  after  a  time  loses  its  neurilemma, 
and  consists  only  of  an  axis-cylinder,  which  can  be  seen,  in  preparations  stained 
with  chloride  of  gold,  to  be  made  up  of  fine  varicose  fibrils.  Finally,  the  axis- 
eylin<ler  breaks  up  into  its  constituent  primitive  nerve-fibrilhe,  which  anastomose 
with  one  iin(tther,  thus  forming  a  network,  and  often  present  regular  varicosities. 
This  network  passes  hetvseen  the  elements  of  the  tissue  to  which  the  nerves  are 
(listrihuted,  which  is  always  epithelial,  the  nerve-fibrils  lying  in  the  interstitial 
substance  between  the  epithelial  cells,  and.  as  is  believed  by  some,  actually  termi- 
nating within  the  cells  as  minute  swellings  close  to  the  nucleus.  In  this  way 
nerve-fibres  have  been  found  to  terminate  in  the  epithelium  of  the  skin  and 
mucous  membranes,  and  in  the  anterior  epithelium  of  the  cornea- 

The  end-bulbs  of  Kranse  (Fig.  52)  are  minute  oblong  or  cylindrical  corpuscles, 
into  the  interior  of  which  the  axis-cylinder  of  the  nerve-fibre  ]jasses,  and  termi- 
nates in  a  coiled,  {dexifiu'tn  mass  or  in  a  bulbous  extremity.  The  corpuscle  consists 
of  a  simple  nucleated  capsule,  containing  a  soft,  homogeneous  core,  in  which  the 
termination  of  the  axis-cylinder  is  contained.  The  white  matter  of  Schwann 
ceases  abruptly  as  the  axis-cylinder  enters  the  corijuscle.  but  the  i)erineurium  is 
continued  inward  with  the  axis-cylinder,  and  forms  an  investment  of  the  core, 
lining  the  interior  of  the  capsule.  The  end-bnlbs  have  been  described  as  occurring 
in  the  conjunctiva  (where,  in  man,  they  are  spheroidal  in  shape),  in  the  mucous 
membrane  of  the  mouth,  and  in  the  cutis  and  mucous  membrane  of  the  ptenis, 
clitoris,  and  vagina,  where  they  are  tei-med  ffcnitai  corpinsclfii.  The  latter  have  a 
mulberry-like  appearance,  from  being  constricted  by  connective-tissue  septa  into 
from  two  to  six  knob-like  ma.sses.  In  the  synovial  membrane  of  certain  joints 
(e.  </.  those  of  the  fingers)  rounded  or  oval  end-i>idl>s  have  been  found;  these  are 
designated  arttrnJar  ftiti-fiuHis. 

The  tactile  corpuscles  (Fig  .'>3),  described  by  Wagner  and  Meissner,  are  oval- 
shaped  bodies,  made  up  of  connective  tissue,  and  consisting  of  a  capsule,  and 
imperfect  membranous  septa,  derived  from  it,  which  penetrate  its  interior.  The 
axis-cylinders,  entering  the  capsule,  pursue  a  convoluted  course,  supported  by  the 
septa,  and  termirjate  in  small  globular  or  pyriform  enlargements,  near  the  inner 
surface  of  the  capsule.     These  tactile  corpuscles  have  been  described  as  occurring 
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in  the  papillae  of  the  coriura  f*f  the*  ham!  ami  foot,  the  front  of  the  fore-arm.  the 
skin  of  the  lips,  and  the  mucous  membrane  of  the  tip  of  the  tongue,  the  pulpehral 


Fto.  .%s.— PBpIUtt  of  llie  hand  treated  with  aretio  acid. 
MaunllkHl  ar«  times,    a.  Side  view  of  a  niipilla  «>f  (lie  hand. 

i-iiu»e.    a.  Medul-  a.  Cortical  Uyor.     6,  Tartile  corpuscle,  witli  transverse 

■  •   of  corpuscle.  nuclei.   f.STnnll  nerve  of  the  pftrillln,  with  neurlleiunut.   d. 

.    ^"Ujgy.)  Its  two  nerv<iii«  iibre*  running  with  spiril  eoil.s  iir<muil  the 

tactile  corpuHclc.  e.  Apmroni  t^riiii nation  of  one  of  these 
fibrea.  B,  A  tactile  papilio  seen  from  above,  co  us  to  show 
lis  tninsvenie  section,  a.  t\>rticHl  layer,  fe.  Nerve-fibre,  c. 
Outer  layer  of  the  laolile  body,  with  nuclei,  d.  Clear 
Interior  eutnttance. 

conjunctiva,  and  the  skin  of  tlie  nip]>le.  They  are  not  found  in  all  the  j)apillre; 
but  from  their  existence  in  those  part."?  in  which  the  »kin  is  highly  sensitive,  it  is 
probable  that  they  are  speeitilly  concerned  in  tlie  sense  of  touch,  though  their 
absence  from  the  papilh^e  of  other  tactile  parts  shows  that  they  are  not  essential  to 
this  .sense. 

The  Pacinian  corpuscles'  (Fij?.  '>4)  are  found  in  the  human  subject  chiefly  on 
the  nerves  of  the  palm  of  the  band  and  sole  of  the  foot  antl  in  the  genital  organs 
of  both  sexes,  lying  in  the  subcutaneous  tissue:  but  they  have  also  been  described 
85  connected  with  the  nerves  of  the  joints,  and  in  some  other  situations,  as  the 
mesentery  of  the  cat  and  along  the  tibia  of  the  rabbit.  Each  of  these  corpuscles 
attached  to  and  encloses  the  terminatirui  of  a  sinf;le  nerve-fibre.  The  corpuscle, 
Pirhich  is  perfectly  visible  to  the  nakeil  eye  (iiud  whit-b  can  be  most  easily  demon- 
strated in  the  mesentery  of  a  cat),  consists  of  a  n«jmber  rd"  himelhe  or  capsules, 
arranged  more  or  less  coucentrically  around  a  central  clear  space,  in  which  the 
nen'e-fibre  is  contained.  Each  lamella  is  composed  of  bundles  of  fine  connective- 
^lissue  fibres,  and  is  lined  on  its  inner  surface  by  a  single  layer  of  nucleated  endo- 
tielial  cells.  The  central  clear  space,  wliicb  is  elongated  or  cylindrical  iii  shape, 
i  filled  with  a  transparent  material,  in  the  nn'ldle  of  which  is  the  single  niedidlated 
')re,  which  traverses  the  space  to  near  its  distal  extremity.  Here  it  terminates 
in  a  rounded  knob  or  end,  sometimes  bifurcating  previously,  in  which  case  each 
branch  has  a  similar  arrangement.  Todd  and  Bowman  have  described  minute 
arteries  as  entering  by  the  sides  of  the  nerves  and  forming  capillary  loops  in  the 
lintercapsular  spaces,  antl  even  penetrating  into  the  central  sjiace.  Other  authors 
describe  the  artery  "a.s  entering  the  corpnsule  at  the  pole  opposite  to  the  nerve- 
fibre. 

Herbst  has  describe*!  a  somewhat  similar  "  nerve-ending"  to  the  Pacinian  cor- 
puscle, a«  being  found  in  the  mucous  membrane  of  the  tongue  of  the  duck  and 
in  some  other  situations.  It  diflers,  however,  from  the  Pacinian  corpuscles,  in 
being  smaller,  its  capsules  thinner  and  mure  closely  ajjproximated,  and  especially 
in  the  fact  that  the  axis-cylinder  in  the  central  clear  space  is  coated  with  a  con- 
tinuous row  of  nuclei.      These  b<Mlies  are  known  as  the  corpusi^Ies  of  Herhst. 

Tactile  corpuscles  have  been  described  by  (Tran<li-y  as  occurring  in  the  papillae 
of  fbr  l.rak  and  tongue  of  bii^ds,  and  by  Alerkel  as  occurring  in  the  |*a])ina?  and 

'  Often  called  in  German  anatomical  works  '*  corpuscles  of  Vater." 
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epithelium  of  the  skin  of  man  aoil  unimuls,  especially  in  those  parts  of  the  skin 
devoid  of  hair.     They  consist  of  a  capsule  roraposed  of  a  very  delicate,  nucleated 

raenihrane,  and  eootain  tivd  ur  more  granuhir, 
somewhat  flattened  cells,  hetween  which  the  nuMl- 
ullnted  nerve-fibre,  which  enters  the  capsule  hy 
piercing  its  investing  membrane,  is  supposed  to 
terminate. 

In  the  organs  of  special  sense  the  nerves  ter- 
minate in  cells,  which  are  modified  ejtilhelial  cells, 
and  have  received  the  name  of  Hi'itmriji  or  w^vTf- 
ppithvliuw  cells.  The  axis-cyliniler.  after  divid- 
ing into  fibrils,  emls  in  e]>itlielial  cells,  variously 
modified,  ami  t<*  the  peripheral  extremity  of  which 
are  often  connected  peculiar  sty li form  processes. 
These  cells  will  he  more  particularly  described  in 
the  setjnet,  in  connection  with  the  description  tif 
the  tirgans  of  special  sense. 

Motor  nerves  are  to  be  traced  either  into  un- 
striped  or  striped  miiscidar  fibres.  In  the  im- 
striped  or  involuntary  muscles  the  nerves  are 
derived  from  the  sympathetic,  and  arc  composed 
mainly  of  the  non-iiiedullated  fibres.  Near  their 
termination  they  divide  into  a  iiinuber  of  branches, 
which  cfUiimunicate  and  form  an  intimate  plexus. 
At  the  junction  of  the  branches  small  triangular 
nuclear  bodies  are  situated.  From  these  plexuses 
minute  branches  are  given  off,  which  divide  and 
break  up  into  the  ultimate  fibrilla;  tA'  which  the 
nerve  is  com|iosed.  These  fibrilhe  course  between 
the  invdluntary  muscle-ceils,  and,  acconling  to 
Elischer,  terniinate  on  the  surface  of  the  cell, 
opi>osite  the  nucleus,  in  a  minute  swelling.  Ar- 
nold and  Frankenhauser  believed  that  these  ulti- 
mate fibrillin  }>enetrated  the  muscular  cell  an<J 
ended  in  the  nucleus.  Mnie  recent  observati<*n 
has,  however,  tended  to  disprove  this. 
In  the  striped  or  voluntary  muscle,  the  nerves  supplying  the  muscular  fibres 
are  derived  from  the  cerebro-Biiinal  nerves,  and  are  comjmsed  mainly  of  medullated 
fibres.  The  nerve,  after  entering  the  sheath  of  the  muscle,  breaks  u|>  into  fibres, 
or  bundles  of  fibres,  which  form  plexuses,  and  gradually  divide  until,  as  a  rule, 
a  single  nerve-fibre  enters  a  single  niuscuhir  fibre.  Sometimes,  however,  if 
the  muscidar  fibre  is  long,  more  than  one  nerve-fibre  enters  it.  Within  the 
muscular  fibre  the  nerve  terminates  tn  a  special  expansion,  called  by  Kiihne,  who 
first  accurately  described  them,  moUtrhl  nul-filaU'%  (Fig.  55).'  The  nerve-fibre, 
on  approaching  the  muscular  fibre,  suddenly  loses  its  white  matter  of  Schwann, 
which  abruptly  terminates  :  the  neurilemma  becomes  continuous  with  the  sarco- 
lemma  of  the  muscle,  and  only  the  axis-cylinder  enters  the  muscular  fibre,  where 
it  immediately  spreads  out,  ramifying  like  the  roots  of  u  tree,  immediately  beneath 
the  sarcolemma,  and  is  imbe<lded  in  a  layer  of  granular  matter,  containing  a 
number  of  clear,  oblong  nuclei,  the  whole  constituting  an  end-])Iate  from  which 
the  contractile  wave  of  the  muscular  fibre  is  said  to  start. 

The  nerves  supplying  tend<ms  have  peculiar  nerve-endings,  and  are  especially 
numerous  near  the  point  where  the  tendon  becomes  muscular.  In  this  situation 
spindle-shapeil  boclies  are  found,  and  are  known  a«  the  organs  of  GuhfL  They  are 
apparently  composed  of  several  tendinous  bundles  fused  into  one,  into  which  one 

*  They  had,  hcvwevor,  previoasly  been  noticed,  ihoagh  not  accunilety  doscrilKHi,  by  Ooyere,  who 
named  tht»m  "  nervt'-hillocks." 
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pass,  ntn!,  diviiling,  spread  out  between   the  ti'ud^n-btindles, 


-.\jH--. 


Tic  .vs.— M^^rula^  flbroi«  of  Ijfu^ria  riri-lin  with  tht*  terminations  of  tuTve*.  a.  Set- ii  in  profile,    p.p.  The  nerve 

rrt«1n'«tr»     •<.'<   Tht*  bnue  of  the  plate.  ronsfiitinK  of  a  jyrrunular  ma.sj.  with  nuclei.    0.  The  sume  a*  seen  in  look- 

i  '      ■'.   frv*h  flbrt^,  the  nervous  i^mls  IwiiiK  probably  ptillcxiitnble.    (The  funnis.  of  the  vttrioiiuljr- 

1  hnnJlv  b«' ri'pre^eiiti'il  in  «  wtiodrut  by  .suflleiently  delliotH  nnd  p«ile  contours  lt>  reproduce 

-  *een  in  UAturL*.)    r.  The  same  ns  secii  two  houniuAer  death  from  poUi<nin(ir  by  curare. 

Xerve-fibres  occasionally  terminate  in  tendtms  as  end-bulbs  or  aa  small  Pacinian 
corpuscles. 

The  Ganglia  may  be  regarded  as  separate  and  indejiendent  nervous  centres,  of 
smaller  size  inul  less  Cfunplex  structure  than  the  brain,  connected  with  each  other, 
with  the  cerebro-spinal  a.xis,  and  with  the  nerves  in  various  situations.  They  are 
fnund  on  the  posterior  rout  of  eaih  of  the  sjiinal  nervfs ;  on  the  posterior  or  sen- 
sory root  of  the  fifrh  cranial  nerve;  on  the  facial  and  auditory  nerves;  on  the 
glossopharyngeal  and  pneiiraogastric  nerves;  and  on  the  branches  of  certain 
spinal  nerves.  They  are  ais<t  f<uind  in 
a  Connected  series  along  each  side  of 
the  vertebral  column,  fonning  the  trunk 
of  the  sympathetic:  and  t^i  the  branches 
of  that  nerve,  generally  in  the  ple.Kuses 
or  at  the  point  of  junction  of  two  or 
more  nerves  with  each  other  or  with 
branches  of  the  cerebro-spinal  systetu. 
l)u  section  they  are  seen  ti>  consist  of 
tt  reddish-gray  substance,  traversed  l>y 
numerous  white  nerve-fibres;  they  vary 
e<>n8iderably  in  foim  and  size ;  the 
largest  are  found  in  the  cavity  of  the 
abdomen;  the  smallest,  not  visible  to 
the  naked  eye.  exist  in  considerable 
numbers  upon  the  nerves  distributed 
to  the  different  viscera.  The  ganglia 
are  invested  by  a  smooth  and  tirui. 
cbisely-atlhering,  membranous  envcbtpe, 
consisting  of  dense  are(dar  tissue;  this 
sheath  is  continuous  with  the  peri- 
neurium of  the  nerves,  and  sends  nu- 
merous processes  into  the  interior  of 
the  ganglion,  which  supj)ort  the  Idood- 
?e««sels  supjdying  its  substance. 

In  structure  all  ganglia  are  essen- 
tially similar  (Fig.  5f>),  consisting  of  the 

same  structural  elements  as  the  other  nervous  centres — viz.  a  collection  of  vtnirular 
ncrroui  matUr  traversed  by  tubular  and  gelatinous  nen>e-fibreis.     The  vesicular 


Fir..  .Vj.— Seeli«>n  through  a  mlcruwooplo  (Ht^nKlion. 
Maimlrted  »»>  diameters,  (Klein  and  .Noble  SiuUh.) 
c.  «'ap.«iuU'of  the  jfonRlion.  n.  Nerve-Hbres  |lH«<^inK  nut 
of  ih».-  cannllon.  The  ner\-e-fibre*  whieh  entered  the 
^nincliiin  are  nut  rcprenented.  The  nerve-llbrvs  are 
ordinary  niediillnled  Hbren  but  tlie  deiaiU  of  liielr 
structure  ure  not  shown,  owing  to  the  h>w  luuKnIfyinK 
power.  The  Kn^»Kn(^>Ti-eellH  are  Invested  by  u  sjteeial 
oap«nle,  lined  by  a  few  nuclei,  which  are  nerc  repre- 
sented lis  if  contained  in  the  ea^wule. 
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nervous  matter  consists  of  nerve-  or  ganglion-relK  most  of  which  apjieur  to  be 
free  and  of  a  roiinil  or  uvul  form  ;  these  are  more  esperiallv  seateil  runir  the  sur- 
face of  the  ganglion  :  others  are  unipolar,  bipolar,  or  multipolar,  anJ  their  cautlate 
processes  give  origin  to  nerve-fibres.  In  the  giinglirm  the  nerve-cells  are  usually 
enclosed  in  a  transparent  capsule  with  nuclei  on  its  inner  surface.  The  nerve- 
fibres  on  entering  the  ganglion  lay  aside  their  perineurium,  which  becomes  con- 
tinuous with  the  capsule.  Some  of  the  fibres  run  through  the  ganglion  without 
being  eounecteil  with  the  cells;  others  arise  from  the  caudate  processes  of  the  cells. 
A  remarkable  UKMlificatiun  of  the  bipolar  nerve-cell  is  found  in  the  sympa- 
thetic ganglia,  especially  in  the  frog,  but  also  in  some  few  instances  in  the  mam- 
mal. The  cells  are  pear-shaped,  and  from  tiie  narrow  end  nvo  processes  arise: 
one,  a  straight  axis-cylinder  process,  into  which  the  substance  of  the  ganglion  is 
pr*donged  ;  the  other,  a  thin  fibre,  winds  spirally  round  the  straight  fibre,  and 
then  passes  away  from  the  cell  in  the  opposite  direction,  and  becomes  invested 
with  a  mcibdbiry  sheath  and  neurilemma  of  its  own,  and  constitutes  a  medullated 
fibre,  while  the  straight  axis-cylinder  process  forms  a  non-medullated  fibre. 

THE    VASCULAR   SYSTEM. 

The  Vascular  System,  exclusive  of  its  central  organ,  the  heart,  is  divided  into 
fonr  classas  of  vessels:  the  arteries,  capillaries,  veins,  and  lymphatics;  the 
minute  structure  of  which  we  will  now  proceed  hrieHy  to  describe,  referring  the 

reader  to  the  body  of  the  work  fitr  all  that 
is  necessary  in  the  details  of  their  ordinary 
anatomy. 

Stnictmre  of  Arteries  (Fig.  57). — The 
arteries  are  coni]tosed  of  three  coats:  inter- 
nal or  endothelial  coat  {tunica  intuita  of 
Kolliker) ;  middle  muscular  coat  {tunica 
mtdi(t):  and  external  cellular  coat  ((tinica 
advcfttitia). 

The  two  inner  coats  together  are  very 
easily  separated  from  the  external,  as  by 
the  ordinary  operation  of  tying  a  ligature 
on  an  artery.  If  a  fine  string  be  tied  for- 
cibly upon  an  artery  and  then  taken  off, 
the  external  coat  will  be  found  undivided, 
but  the  internal  coats  are  divided  in  the 
track  of  the  ligature  and  can  easily  be  fur- 
ther dissectefl  from  the  outer  coat.  The 
inner  coat  can  be  separated  from  the  middle 
by  a  little  maceration,  or  it  may  be  stripped 
off  in  small  jueces :  but,  on  account  of  its 
friability,  it  cannot  be  separated  as  a  com- 
|dete  membrane.  It  is  a  fine,  transparent, 
colorless  structure  which  is  highly  elastic, 
an<l  is  commonly  corrugated  into  longitudi- 
nal wrinkles.  Thf  inner  coat  consists  of — 
1.  A  layer  of  pavement-epithelium,  the  cells 
of  which  are  jjolygonal,  oval,  or  fusiform, 
and  have  very  distinct  ronnd  or  oval  nuclei. 
This  endothelium,  as  it  is  now  generally 
called,  is  brought  into  view  most  distinctly 
by  staining  with  nitrate  of  silver.  '2.  A 
subepithelial  layer,  consisting  of  delicate 
connective  tissue  with  branched  cells  lying 
in  the  interspaces  of  the  tissue.  3.  An  elastic  or  fenestrated  layer,  which  Von- 
aists  of  an  ebwstic  membrane  c«mtaining  a  network  of  elastic  fibres,  having  prin- 
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cijtally  a  longitudinal  direct i<in  niid  \i\  which,  under  the  microscope.  pmalL  elon- 
irated  apertures  or  perforations  niiiy  be  seen,  giving  it  a  fenestrated  appearance. 
It  Vim  therefore  called  by  Henle  the  fenetttrated  membram'.  This  membrane 
forms  the  chief  thickness  of  the  inner  coat,  and  can  be  sejiarated  into  several 
layers,  some  of  which  present  the  appearance  of  a  network  of  Inngiiudinal  elastic 
fibres,  and  others  present  a  more  membranons  character,  marked  by  pale  lines 
taving  a  longitudinal  direction.  In  arteries  <>f  less  than  a  line  in  diameter  the 
subepithelial  layer  consists  of  a  single  layer  of  stellate  cells,  and  the  connective 
tisstie  is  only  largely  developed  in  the  large-sized  vessels.  The  fenestrated  mem- 
brane in  microscopic  arteries  is  a  very  thin  layer,  but  in  the  larger  arteries,  and 
e3|K?cially  in  the  aorta,  it  has  a  very  considerable  thickness. 

The  middle  coat  (tunica  media)  is  distinguished  from  the  inner  by  its  color 
and  by  the  transverse  arrangement  of  its  fibres,  in  contradistinction  to  the  longi- 
tudinal direction  of  those  of  the  inner  coat.  It  consists  of  two  varieties  of  struc- 
ture, yellow  ehutic  tissue  an<l  mimmlar  tissue,  which  are  present  in  varying  t[uan- 
tities  in  different  vessels,  according  to  their  size,  the  former  tissue  preponderating 
in  the  larger  vessels  and  the  latter  in  the  smaller  ones.  In  the  largest 
arterici?  this  coat  is  of  great  thickness,  of  a  yellow  color,  and  highly  elastic; 
it  diminishes  in  thickness  and  becomes  redder  in  color  as  the  arteries  become 
smaller,  and  finally  becomes  very  thin  and  disappears.  In  small  iirteries  this 
coat  is  purely  muscular,  consisting  of  muscle  fibre-cells  (Fig.  44)  united  to  form 
lamellae  which  vary  in  number  according  to  the  size  of  the  artery ;  the  very  smaJl 
arteries  having  only  a  single  layer,  and  those  not  larger  than  one-tenth  of  a  line 
in  diameter  three  <»r  f<Mir  layers.  In  arteries  of  medium  size  (Fig.  /JS)  this  coat 
becomes  thicker  in  proportittn 
to  the  size  of  the  vessel ;  its 
layers  of  muscular  tissue  are 
more  numerous  and  inter- 
mixed with  numerous  fine 
elaistic  fibres  which  unite  to 
form  broad-meshed  networks. 
In  the  larger  vessels,  as  the 
femoral,  suj>erior  mesenteric, 
cceliac  axis,  external  iliac, 
brachial  and  popliteal  arte- 
ries, the  elastic  fibres  unite 
to  fr^rm  lamellae,  which  alter- 
nate with  the  layers  of  mus- 
cular fibre.  In  the  largest 
arteries  the  muscular  ti.ssue 
is  only  slightly  developed  and 
forms  about  one-third  (tr  one- 
fourth  of  the  whole  substance 
of  the  middle  c«»at;  this  is 
especially  the  case  in  the 
aorta  and  trunk  of  the  pul- 
monary artery,  in  which  the 
individual  cells  of  the  mus- 
cular layer  are  imjierfectly  formed,  while  in  the  can>tid,  axillary,  ilinc,  and  sub- 
cla>Tan  arteries  the  muscular  layer  td'  tht*  middle  cojit  is  more  developed.  The 
elastic  laujellie  are  wt-ll  murkc^l,  may  amount  to  fifty  or  sixty  in  Tiuuilier,  and 
alternate  regularly  with  the  layers  of  muscular  ti.ssue.  They  are  most  distinct 
and  arranged  with  greatest  regularity  in  the  abcbuuinal  aorta,  inmtminate  artery, 
and  Cf^mmon  caroti<l.  In  the  hirger  arteries  bundles  of  white  ctmnective-tissue 
fibres  have  also  been  f»uind  in  small  ({uantity  in  the  middle  coat. 

The  t-rternal  coat  (tu/iica  advetififta)  consists  mainly  of  fine  and  closely  felted 
bundlesj  of  white  connective  tissue,  but  also  contains  elastic  fibres  in  all  but  the 
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Fio,  58.— An  arterj-  from  the  mesonterv  of  a  chUd,  .tXi^'",  and  5. 
vein  .067'"  in  dliuuftor.  IronttMl  wUh  art'tlc  acW  mnX  maB-uillLtl  350 
timers,  o.  Tuiiifs  ailvt'tUiliii.  with  elonk'titiMl  niu*]i,'i.  ^.  N'mkJ  uf 
the  contnirtllt?  tibre-i-flls  nf  the  tunU'H  lueiMti,  ei-fii  piirtly  fVom  the 
»urfiM*p,  p« It ly  apparent  In  transverse  ^fetion.  y.  Nurlf  1  of  the  eli- 
dothchaf  cells.    6.  Elastie  lontfitudiual  fibrous  coat. 
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smallest  arteries.  The  elastic  ti.ssue  is  much  more  abundant  next  the  tunica 
media,  and  it  is  sometimes  described  as  forming  here,  between  the  adventitju  and 
media,  a  special  layer,  the  tunica  elasHca  externa  of  Henle.  This  layer  is  most 
marked  in  arteries  of  medium  size.  In  the  largest  vessels  the  external  coat  is 
relatively  thin ;  but  in  small  arteries  it  is  as  thick  or  thicker  than  the  middle  coat. 
In  the  smaller  arteries  it  consists  of  a  single  layer  of  white  connective  tissue  and 
ela.stic  fibres;  while  in  the  smallest  arteries,  just  above  the  capillariies,  the  elastic 
fibres  are  wanting,  and  the  connective  tissue,  of  which  the  coat  is  composed, 
becomes  more  homogt-neous  the  nearer  it  approaches  the  capiihiries,  and  is 
gradually  reduced  to  a  thin  membranous  enveloj)©  which  finally  disappears. 

Some  arteries  have  extremely  thin  coats  in  proportion  to  their  size ;  this  is 
especially  the  case  in  tliose  situated  in  the  cavity  of  the  cranium  and  spinal  canal, 
the  difference  depending  on  the  greater  thinness  of  the  external  and  middle  coats. 

The  arteries,  in  their  distribution  throughout  the  body,  are  included  in  a  thin 
fibro-areolar  investment,  which  forms  what  is  called  their  sheath.  In  the  limbs 
this  is  usually  formed  by  a  prolongation  of  the  deep  fascia;  in  the  upper  part 
of  the  thigh  it  consists  of  a  continuation  downward  of  the  transversalis  and  iliac 
fasciae  of  the  abdomen ;  in  the  neck,  of  a  prolongation  of  the  deep  cervical  fascia. 
The  included  vessel  is  loosely  connecte<l  w  ith  its  sheath  by  a  "lelicate  areohir  tissue ; 
and  the  sheath  usually  encloses  the  acc<tmpanying  veins,  and  sometimes  a  nerve. 
Some  arteries,  as  those  in  the  cranium,   are  not  included  in  sheaths. 

AU  the  larger  arteries  are  supplietl  with  blood- ves,sels  like  the  other  organs  of 
the  body ;  they  are  called  the  vitna  vfisoruw.  These  nutrient  vessels  arise  from  a 
branch  of  the  artery  or  from  a  neighboring  vessel,  at  some  consiilerable  distance 
fnun  the  pfunt  at  which  they  are  distributed:  they  rannifv  in  the  loose  areolar 
tissue  connecting  the  artery  with  its  sheath,  and  are  distributed  to  the  external 
coat,  but  ilo  not,  in  man,  penetrate  the  other  coals ;  though  in  some  of  the  larger 
tnammals  some  few  vessels  have  been  traced  int(>  the  midille  coat.  Minute  veins 
serve  to  return  the  blood  from  these  vessels ;  they  empty  themselves  into  the  venae 
coraites  in  connection  with  the  artery.  Lymphatic  vessels  and  lymphatic  spaces 
are  alsr*  present  in  the  (mter  coat. 

Arteries  are  alsosup]>lied  with  nerves,  which  are  derived  chiefly  from  the  sym- 
pathetic, but  i>artly  from  the  cerebro-spinal  system.  They  form  intricate  plexuses 
upon  the  surfaces  of  the  larger  trunks,  and  run  along  the  smaller  branches  as  single 
filament^s  or  bundles  of  filaments,  which  twist  anuind  the  vessel  and  unite  with 
each  other  in  a  plexiform  manner.  The  branches  derived  from  these  jdexuses 
penetrate  the  external  coat,  and  are  princifialty  distributed  to  the  muscular  tissue 
of  the  middle  coat,  and  thus  regulate,  by  causing  the  contraction  and  relaxation 
of  this  tissue,  the  amount  of  blood  sent  to  any  part. 

The  Capillaries. — The  smaller  arterial  branches  (excepting  those  of  the  cavern- 
ous structure  of  the  sexual  organs,  of  the  spleen,  and  in  the  uterine  placenta) 
terminate  in  a  network  of  vessels  which  perva<le  nearly  every  tissue  of  the  body. 
These  vessels,  from  their  minute  size,  arc  termed  capillaries  {t^apfVuit,  a  hair). 
They  are  interposed  between  the  smallest  branches  of  the  arteries  and  the  com- 
mencing veins,  constituting  a  network,  the  branches  of  which  nuiintain  the  same 
diameter  throughout ;  the  meshes  of  the  network  heing  more  uniform  in  shape  and 
size  than  those  formed  by  the  anastomoses  of  the  small  arteries  and  veins. 

The  diameter  of  the  capillaries  varies  in  the  different  tissues  \4'  the  body,  their 
usual  size  being  about  ^^ff  of  an  inch.  The  smallest  are  those  of  the  brain  and 
the  mucous  membranes  of  the  intestines;  and  the  largest  those  of  the  skin  and 
the  marrow  of  bone,  where  they  are  stateil  to  be  as  large  as  3-^5^  of  an  inch. 

The  form  of  the  capillary  net  varicvs  in  the  different  tissues,  the  meshes  being 
generally  rounded  or  elongated.  The  rounded  form  of  mesh  is  most  common,  and 
prevails  Avhere  there  is  a  dense  network,  as  in  the  lungs,  in  most  glands  and 
mucous  membranes,  and  in  the  cutis;  here  the  meshes  are  nmre  or  less  angular, 
sometimes  nearly  (juadrangular  or  polygonal ;  more  frequently  irregular. 

Elongated  meshes  are  observed  in   the  bundles  of  fibres  and  tubes  composing 
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muscles  and  nerves,  the  meshes  bein*^  iisoiilly  of  a  parallelognun  form,  the  h»ng 
axis  of  the  mesh  running  parallel  with  the  long  axis  of  the  nerve  and  fibre.  Some- 
times the  capillaries  have  a  looped  arrangement;  a  single  vessel  projecting  from 
the  common  network  and  returning  after  forming  one  or  more  loops,  as  in  the 
papillae  of  the  tongue  and  skin.  The  number  of  the  cai>iUariea,  and  the  size  of  tlie 
Dieshes,  determine  the  degree  of  v:iscularitv  of  a  part.  The  closest  network  antl 
the  smallest  interspaces  are  found  in  the  lungs  and  in  the  choroid  coat  of  the  eye. 
In  these  situations  the  interspaces  are  smaller  than  the  capillary  vessels  them- 
selves. In  the  kidney,  in  the  conjunctiva,  and  in  the  cutis  the  interspaces  are 
from  three  to  four  times  as  large  as  the  cnpillaries  which  ftn-m  them:  an<l  in  the 
brain  from  eight  to  ten  times  as  large  as  ihe  capillaries  in  their  long  diameter,  nnd 
from  four  to  six  times  sts  lar«;e  in  their  transverse  diameter.  In  the  adveniitia 
of  arteries  the  width  of  the  meshes  is  ten  times  that  of  the  capillary  vessels. 
As  a  general  rule,  the  more  active  the  function  of  the  organ,  the  closer  is  its 
capillary  net  and  the  larger  its  supply  of  blood ;  the  network  being  very  narrow  in 
all  growing  parts,  in  the  glands,  and  in  the  nuic<>us  membranes ;  wider  in  bones 
and  ligaments,  which  are  comparatively  inactive;  and  nearly  altogether  al»scnt  in 
tendons,  in  whirli  very  little  organic  change  occurs  after  their  formation. 

Structure. — The  walls  of  the  capillaries  consist  of  a  fine,  transjjarent.  endothelial 
layer,  composed  of  cells  joined  edge  to  edge  by  an  interstitial  cement-substance. 
and  continuous  with  the  endothelial  cells  which  line  the  arteries  and  veins.  When 
stained  with  nitrate  of  silver  the  edges  which  bound  the  endothelial  cells  are 
brought  into  view  (Fig.  59).  These  cells  are  f4'  large  sixe  and  of  an  irregular  polyg- 
onal or  lanceolate  shape,  each  containing  an  oval  nucleus  which  may  be  brought 
into  view  by  carmine  or  logwootl.  Between  their  edges,  at  various  points  of  their 
meeting,  roundish  dark  spots  are  sometimes  seen,  which  have  been  described  as 
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rin.     .Vj.-Capilliirieft     from     the 
Bftitery  of  a  truinca-pii;  nfler  treat- 
lit  will)  ftulutioii  of  nitrate  uf  bU- 
a,  CellB.  b.  Their  nucIcL 


Fig.  «f).— Flnent  vessels  on  the  artorial  side.   From  the  hu 
bnin.    MuKiJiHfd  :M  time*.    1.  SmulU-si  arierj-.    "J.  Transitii    _ 
Teasel.    3.  C<»ar!.«-r  capiiiariea.    4.  Finer  caplllarU  s     u   >lnirlur»-i 
less    nieriibrune  utili  with  some  nuclei,  rejii  .if  the 

tunica  adrentitia.     b.  Niu'kM    uf  the   musi.  i  lis.    e. 

nuclei   within   the  small   artery,    ]>erha]ie  n;  :  to   an 

enduthelium.   d.  Nuclei  in  the  tratuition  veiuiel^. 


stofnata,   though  they  are  closed  by  intercellular   substance.     They  have  been 
Tudi<»ved  to  be  the  situation  through  which  the  white  corpuscles  of  the  blood,  when 
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Immigrating  thrnugb  the  blood-vessels,  emerge;  but  this  view,  though  probable,  is 
not  universally  accepted. 

In  mfinv  situations  a  delicate  sheath  or  envelopeof  branched  nucleated  connec- 
tive-tissue cells  is  found  around  the  simple  capinarj  tube,  particularly  in  the  larger 
ones ;  and  in  other  places,  especially  in  the  glands,  the  capillaries  are  invested 
with  retiforui  lymphatic  tissue;  and  again,  in  other  situations,  as  the  pia  mater  of 
the  brain  and  cord,  and  in  the  retina,  the  capillaries  are  invested  with  a  sheath 
composed  of  a  delicate  endothelial  membrane. 

In  the  largest  capillaries  (which  ought,  perhaps,  to  be  described  rather  as  the 
smallest  arteries)  there  is,  outside  the  endothelial  layer,  a  muscular  layer,  consisting 
of  contractile  fibre-cells,  arranged  transversely,  as  in  the  tunica  media  of  the  larger 
arteries  (Fig.  60). 

The  veins,  like  the  arteries,  are  composed  of  three  coats^ — ^internsil,  middle,  and 
external ;  and  these  coats  are.  with  the  necessary  modificatinns,  analogous  to  the 
coats  of  the  arteries;  the  internal  being  the  endothelial,  the  middle  the  muscular, 
and  the  external  the  connective  or  areolar.  The  main  difference  between  the 
veins  and  the  arteries  is  the  comparative  weakness  of  the  midclle  coat  of  the 
fcn*mer,  and  to  this  it  is  due  that  the  veins  do  not  stand  open  when  divided,  as 
the  arteries  flo,  and  that  they  are  passive  rather  than  active  (u-gans  of  the 
circulation. 

In  the  veins  immediately  above  the  capillaries  the  three  coats  are  hardly  to  he 
distinguished.  Tbe  cuilothelium  is  supported  on  an  outer  membrane  separable  into 
two  layers,  the  outer  of  whicii  is  the  thicker,  and  consists  of  a  delicate,  nucleated 
membrane  (adventitia).  while  the  inner  ii*  composeii  of  a  network  uf  longitudinal 
elastic  fibres  (media).  In  the  veins  next  above  these  in  size  (one-fifth  of  a  line, 
according  to  Kidliker)  a  muscular  layer  and  a  layer  of  circular  fibres  can  be  traced, 
forming  the  middle  coat,  while  the  elastic  and  connective  elements  of  the  outer 
coat  become  more  distinctly  perceptible.  In  the  middle-sized  veins  the  typical 
structure  of  these  vessels  becomes  clear.  The  endothelium  is  of  the  same  character 
a.s  in  the  arteries,  but  its  cells  are  more  oval,  less  fusiform.  It  is  supported  by  a 
connective-tissue  layer,  consisting  <>f  a  delicate  network  of  branched  cells,  and 
external  to  this  is  a  layer  of  longitudinal  elastic  fibres,  but  seldom  any  apjiearance 
of  a  fenestrated  membrane.  Tbis  ecmstitutes  the  internal  mmi.  The  mlthUe  coat  is 
composed  •>f  a  thick  layer  of  connective  tissue  with  elastic  fibres,  intermixed,  in  some 
veins,  with  a  transverse  layer  of  muscular  fibres.  The  white  fibrous  element  is 
in  considerable  excess,  and  the  elastic  fibres  are  in  much  smaller  proportion  in  the 
veins  than  in  the  arteries.  The  outer  coat  consists  of  areolar  tissue,  as  in  the 
arteries,  w  ith  longitudinal  elastic  fiibres.  In  the  largest  veins  the  outer  coat  is  from 
two  to  five  times  thicker  than  the  middle  cr)at.  and  contains  a  large  number  <)f 
longitudinal  muscular  fibres.  Tbis  is  most  distinct  in  the  inferior  vena  cava,  and 
at  the  termination  of  this  vein  in  the  heart,  in  the  trunks  of  the  hepatic  veins,  in 
all  the  large  trunks  of  the  vena  portsr,  in  the  splenic,  superior  mesenteric,  external 
iliac,  renal,  and  azygos  veins.  In  the  renal  and  portal  veins  it  extends  through 
the  wh(de  thickness  of  the  outer  coat,  but  in  the  other  veins  mentione<l  a  layer  of 
connective  and  elastic  tissue  is  found  external  to  the  muscular  fibres.  All  the  large 
veins  which  open  into  the  heart  are  covered  for  a  short  distance  with  a  layer  of 
striped  muscular  tissue  continued  on  to  them  from  the  heart.  Muscular  tissue  is 
wanting  in  the  veins — (1)  of  the  maternal  part  of  the  placenta;  (2)  in  the  venous 
sinuses  of  the  dura  mater  and  the  veins  of  the  pia  mater  of  the  brain  and  spinal 
cord;  (3)  in  the  veins  of  the  retina;  (4)  in  the  veins  of  the  cancellous  tissue  of 
bones;  (o)  in  the  venous  spaces  of  the  corpora  cavern<»sa.  Tlie  veins  r)f  the  above- 
mentioned  parts  consist  of  an  internal  endotheJial  lining  supporte<l  rm  one  or  more 
layers  of  areolar  tissue.  The  internal  and  external  jugular  veins  and  the  subclavian 
vein  are  said  to  contain  either  no  muscular  fibre.*}  at  all,  or  at  all  events  only  a 
slight  amonnt  in  their  luiddle  coat. 

Most  veins  are  provided  with  valves,  which  serve  to  prevent  the  reflux  of  the 
blood.     They  are  formed  by  a  redujdication  of  the  inner  coat,  strengthened  by 
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connective  tissue  and  elastic  fibres,  and  are  covered  on  both  surfaces  with  emlo- 
theliura.  the  arrangement  of  which  differs  on  the  two  surfaces.  On  the  surface 
of  the  valve  next  the  wall  of  the  vein  the  cells  are  arranged  transversely;  whilst 
on  the  other  surface,  f»ver  which  the  current  of  blooil  Hows,  the  cells  are  arranged 
vertically  in  the  direction  of  the  current.  Their  funn  is  semilunar.  They  are 
attaehe<l  by  their  convex  edge  to  the  wall  of  the  vein ;  the  concave  margin  is  free, 
directed  in  the  coui-se  of  the  venous  current,  and  lies  in  close  apposition  with  the 
wall  of  the  vein  as  long  as  the  current  of  blood  takes  its  natural  course;  if.  how- 
ever, any  regurgitation  takes  place,  the  valves  hecnnie  distended,  their  opposed 
edges  are  brought  into  contact,  and  the  current  is  intercepted.  Most  commonly 
two  such  valves  are  found  placed  opposite  one  another^  more  especially  in  fhe 
smaller  veins  or  in  the  larger  trunks  at  the  point  m  here  they  are  joined  by  smiilk't 
branches ;  occasionally  there  are  three  and  sometimes  only  one.  The  wall  of  the 
vein  on  the  cardiac  side  of  the  point  of  attachment  of  each  segment  of  the  valve 
is  expanded  into  a  jiouch  or  sinus,  which  gives  to  the  vessel,  when  injected  or  dis- 
tended with  blood,  a  knotted  appearance.  The  valves  are  very  numerous  in  the 
veins  of  the  extremities,  especially  of  the  lower  extremities,  these  vessels  liaving 
to  condiict  the  blood  against  the  force  of  gravity.  They  are  absent  in  the  very 
stnall  veins — /.  e.  those  less  than  -^  of  an  inch  in  diameter;  also  in  the  venoe 
cavte,  the  hepatic  veins,  portal  vein  and  its  branches,  the  renal,  uterine,  and 
ovarian  veins.  A  few  valves  are  found  in  the  spermatic  veins,  and  one  also  at 
their  point  of  junction  with  the  renal  vein  nm\  inferior  vena  cava  in  both  sexes. 
The  cerebral  and  spinal  veins,  the  veins  of  the  cancellated  tissue  of  hone,  the 
pulmonary  veins,  antl  the  umbilical  vein  and  its  branches,  are  also  destitute  of 
valves.  They  are  occasionally  found,  few  in  number, 
in  the  venae  azygos  and  intercostal  veins.  ^,<<ss^      i. 

The  veins  are  supplied  with  nutrient  vessels,  vam  iK^^ 

vamnnn,  like  the  arteries.  Nerves  also  are  distrib- 
uted to  them  in  the  same  manner  as  to  the  arteries, 
but  in  much  less  abundance. 

The  lymphatic  vessels,  including  in  this  term  the 
lacteal  vessels,  which  are  identical  in  structure  with 
them,  are  composed  of  three  coats.  The  intfrnal  is 
an  endothelial  and  elastic  coat.  It  is  thin,  trans- 
parent, slightly  elastic,  and  ruptures  sooner  than  the 
other  coats.  It  is  composed  of  a  layer  of  elongate*! 
epithelial  cells  with  serrated  margins,  by  which  the 
adjacent  celts  are  dovetailed  into  one  another.  These 
are  supported  on  a  single  layer  of  longitudinal  elastic 
fibres.  The  miiitih'  coat  is  coraposeil  <>f  smooth  mus- 
cular and  tine  elastic  fibres,  disposed  in  a  transverse 
direction.  The  extermiL  or  fibro-areolar,  cout  con- 
sists of  filaments  of  connective  tissue,  intermixed  with 
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Fro.  61.— Tranxverae  Hectlon  through  the  coats  of  the  thoracic 
dUCtofmaii.  Mttictiified  90  times  a.  Eudothelium.  striated  lameUisi. 
•nn  lunt-r  elastic-  coat.  6.  LonKitudiiial  I'onm'ctivc  tishiu.'  of  the 
iniiSdle  coat.  c.  Trunsveme  muscU-s  of  the  same.  rt.  Tunica  adven- 
iltU.  with  e,  the  longltadiual  muscular  fibres. 


Fig.  62.— 1.  Endothelium  from  theil 
under  surfn<-e  uf  the  coilrvvi  tendiiieuM 
of  the  rabhit,  a.  Stf>niata.  "2.  Endo- 
thelium of  the  meiiia-stinum  «tf  the 
dog.  a.  Stomata.  3.  .*^ectlon  thr<^"U|(h 
the  pleura  of  tlie  saint^  animal.  6. 
Free  nriflces  nf  short  lateral  i>iisau»{«'«i 
of  the  Ivmph-ounaln.  iCopied  from 
Ludwlg,  Achweigger-Seydel,  and  Dyb- 
kowsky.) 


smooth  muscular  fibres,  longitudinally  or  obli(|uely  disposed.  It  forms  a  protective 
covering  to  the  other  coats,  and  serves  to  connect  the  ves.sel  with  the  neighboring 
structures.     The  above  description  applies  only  to  the  larger  lymphatics;  in  the 
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Qaller  vessels  there  is  no  muscular  or  elastic  coat,  jind  their  structure  consists 
ily  of  a  connective-tissue  coat,  lined  by  endodieliuui,  Tlie  thoracic  duct  (Fig. 
I)  is  a  somewhat  more  complex  structure  than  the  other  Iviuithatics;  it  presents 
'a  distinct  subepithelial  layer  of  brancheil  corpuscles,  similar  to  that  found  in  tlie 
arteries,  and  in  the  middle  coat  is  a  layer  of  connective  tissue  with  its  fibres 
arranged  lougitu<Iinally.  The  lymphatics  are  supplied  by  nutrient  vessels,  which 
are  distribnted  to  their  outer  and  middle  coats;  but  no  nerves  have  at  present 
been  traced  into  them. 

The  lympbatics  are  very  generally  provided  with  valves,  which  assist  mate- 
rially in  effecting  the  circulation  of  the  flnid  they  contain.  These  valves  are 
fonneil  of  a  thin  layer  of  fibrous  tissue,  lined  on  both  surfaces  by  en<lothelium. 
Their  form  is  semilunar;  they  are  attached  by  their  convex  edge  to  the  sides  of 
the  vessel,  the  concave  edge  being  free  and  directed  along  the  course  of  the  con- 
tained current.  Usually  two  such  valves,  of  equal  size,  are  found  opposite  one 
another;  but  occasionally  exceptions  occur,  especially  at  or  near  the  anastomoses 
of  lynjphatic  vessels-  Thus,  one  valve  may  be  of  very  rudimentary  size  and  the 
other  increased  in  proportion. 

The  valves  in  the  lymphatic  vessels  are  placed  at  much  shorter  intervals  than 
in  the  veins.  They  arc  most  numerous  near  the  lymphatic  glands,  and  they  are 
found  more  fre<juently  in  the  lymphatics  of  the  neck  and  upper  extremity  than  in 
the  lower.  The  wall  of  the  lymphatics  immediately  above  the  point  of  attach- 
ment of  each  segznent  of  a  valve  is  expanded  into  a  pouch  or  sinus,  which  gives 
to  these  vessels,  when  distended,  the  knotted  or  beaded  appearance  wliicb  they 
pre.'^ent.  Valves  are  wanting  in  the  vessels  composing  the  plexifoiTU  network  in 
which  the  lyrajihatics  usually  originate  on  the  surface  of  the  body. 

Origin  of  Lymphatics. — iThe  finest  visible  lymphatic  vessels  (lymphatic  capil- 
laries) form  a  plexifurra  network  in  the  tissues  and  organs,  and  they  consist  of  a 
single  layer  of  endothelial  plates,  with  more  or  less  sinuous  margins.  These  ves- 
sels commence  in  an  intercommunicating  system  of  clefts  or  spaces  in  the  connec- 
tive tissue  of  the  tlifferent  ru-gans,  which  have  no  complete  endothelial  lining.  They 
have  been  named  the  rootlets  of  the  lymphatics,  and  are  identical  with  the  spaces 
in  which  the  connective-tissue  corpuscles  are  contained.  This  then  is  properly 
regarded  as  one  method  of  their  commencement,  when  the  lymphatic  ve.'Jsels  are 
apparently  continuous  with  spaces  in  the  connective  tissue,  antl  Klein  has  described 
and  figured  a  direct  communication  between  these  spaces  an<i  the  lymjihaiic  vessel.' 
But  the  lymphatics  have  also  other  mcMles  of  origin,  for  the  intestinal  lacteals 
commence  by  closed  extremities,  though  some  (►bservers  believe  that  the  closed 
extremity  is  continuous  with  a  minute  network  contained  in  the  substance  of  the 
villus,  through  which  the  lacteal  is  connected  with  the  epithelial  cells  covering  it. 
Again,  it  seems  now  to  be  conclusively  proved  that  tlie  serous  membranes  present 
stomata  ov  openings  between  the  epithelial  cells  (Fig.  &1)  by  which  there  is  an 
open  communication  with  the  lym[)hatic  system,  and  through  which  the  lymph  is 
thought  to  be  pumped  by  the  ultimate  dilatation  and  contractitjn  of  the  serous 
surface,  due  t<»  the  movements  of  I'espiration  and  circulation,*  so  that  the  serous 
and  synovial  sacs  may  he  regarded,  in  a  certain  sense,  as  large  lymph -cavities  or 
sinuses.  Von  Recklinghausen  was  the  first  to  observe  the  passage  of  milk  and 
other  colored  fluids  through  these  stomata  on  the  peritoneal  surface  of  the 
central  tendon  of  the  diaphragm.  Again,  in  most  glandular  structures  the 
lyni])hatic  capillaries  have  a  lacunar  origin.  Here  they  begin  in  irregular  clefts  ar 
spaces  in  the  tissue  of  the  part;  occupying  the  penetrating  connective  tissue  and 
surrounding  the  lacunae  or  tubules  of  the  ghmd,  and  in  many  places  separating  the 
capillary  network  from  the  alveolus  or  tubule,  s(»  that  the  interchange  between  the 
bkx»d  and  the  secreting  cells  of  the  part  must  be  carried  on  through  this  lymph- 

■  Atlan  of  Hutolotfy,  pi.  viii.  fijj.  xiv. 

' The  resemhlanre  betwwn  hmph  and  serum  led  Hewson  long  ago  to  regard  the  serous  carhit^ 
as  sacs  into  which  the  lymphatics  open.    Kecent  microsctjpic  discoveries  confirm  ihis  opinion  in  a 
[  Very  interesting  manner. 
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space  or  lacuna.     Closely  allied  to  this  is  the  mode  of  origin  of  lym]»hatic8  itt' 
peri vajficular  and  perineural  spaces.     Sometime**  a  minute  artery  may  be  seen  to  be 
enslieathed   for   a   certain    distance   by  a  lymphatic    capillary   vessel,  which    is 
often  many  times  wider  than  a  blood-capillary.     These  arc  known  as  perivascular 
lymphatics. 

Terminations  of  Lymphatics. — The  lymphatics,  including  the  lacteals,  discharge 
their  content.'?  into  the  veins  at  two  points  ;  namely,  at  the  angles  of  junction 
of  the  subclavian  and  internal  jugular  veins:  on  the  left  side  by  means  of  the 
thoracic  duct,  and  on  the  right  side  by 
of  lymphatics  on  a  subsetjuent  page.) 


thoracic  duct,  an<l  on  the  right  side  by  the  right  IvTnphatic  duct,     (See  description 


e  by 


Lymphatic  glands  [conghbate  <jlnnd%)  are  small  oval  or  bean-shayted  bodies, 
situated  in  the<-ourse  <»f  lymphatic  and  lacteal  vessels,  so  that  the  lymph  and  chyle 
pass  through  them  on  their  wwy  to  the  bhiod.  They  generally  present  on  one 
side  a  slight  depression — the  hifnnt — through  which  the  Id* lod- vessels  enter  and 
leave  the  interior.  The  efferent  lymphatic  vessel  also  emerges  from  the  gland  at 
this  spot,  while  the  afferent  vessels  enter  the  organ  at  different  parts  of  the 
periphery.  Un  section  (Fig.  63),  a  lymphatic  gland  displays  two  different  struc- 
tares:  an  external,  of  lighter  color — the  corticaf ;  and  un  internal,  darker — the 
meduJhtri/.  The  cortical  structure  does  nut  form  a  complete  iirvestment.  but  is 
deficient  at  the  hilura,  where  the  medidlary  portion  reaches  the  surface  of  the 
gland;  so  that  the  efferent  vessel  is  derived  directly  from  the  medullary atrocture, 
while  the  afferent  vessels  empty  themselves  into  the  cortical  substance. 

Lymphatic  glands  consist  of  (1j  a  fibrous  envelope,  or  capfude.  ^rom  which  a 
framework  of  processes  {trabeaihv)  pn»ceed  inward,  dividing  the  gland  into  open 
spaces  (alveoli)  freely  communicating  with  each  other;  (2)  a  ([Uimtity  of  adenuid 
tissue  twcupying  these  spaces  with(nit  completely  filling  them;  (3)  a  free  supply 
of  blood-vessels,  which  are  supported  on  the  trabecu!;e  ;  and  (4)  the  ajfrrent  and 
afferent  vessels.  Little  is  known  of  the  nerves,  though  Kolliker  describes  some 
fine  nervous  filaments  passing  into  the  hilum. 

The  capguh'  is  composed  of  a  layer  of  ctinnective  tissue,  and  from  its  internal 
surface  are  given  off  a  numbered'  uiembranous  .septa  or  lamelUi?,  consisting,  in  nnm, 
of  connective  tissue,  with  a  small  admixture  of  muscular  fibre-cells;  but  in  muny 
of  the  lower  animals  compo.sed  almost  entiiely  of  involuntary  mti.scular  fibre. 
They  pass  inward,  radiating  toward  the  centre  of  the  glan<l,  for  a  certain  distance; 
that  is  to  say,  for  about  one-third  or  one-fourth  of  the  space  between  the  circum- 
ference ami  the  centre  of  the  gland. 
They  thus  divide  the  outer  part  of  its 
interior  into  a  number  of  oval  cmnpart- 
ments  or  alveoli  (Fig.  tJ3).  This  is  the 
cortical  portion  of  the  gland.  After 
having  penetrated  into  the  gland  for 
some  distance,  these  septa  break  up  into 
a  number  of  smaller  trabecuUe,  which 
form  flattened  bands  or  cords,  interlacing 
with  each  other  in  all  directions,  forming 
in  the  central  part  of  the  organ  a  num- 
ber of  intercommunicating  spaces,  also 
called  alveoli.  This  is  the  medullary 
j)oriion  of  the  gland,  and  the  spaces  or 
alveoli  in  it  not  only  freely  communicate 
with  each  other,  but  also  with  the  alveoli 
of  the  cortical  portion.  In  these  alveoli 
or  spaces  (Fig.  64)  is  contained  the 
proper  ^land-substance  or  lymphoid 
tdssue.  The  gland-pulp  does  not,  how- 
ever, completely  fill  the  alveolar  spaces,  but  leaves,  between  its  outer  margin  and 
the  irabeculae  forming  the  alveoli  a  channel  or  space  of  uniform  width  through- 


FiG.  83.— section  of  small  lymphutle  gluinl.  hulf 
cltanrramniRticully  jrivtn.  with  lUe  poufm?  of  the 
Ivrnph.  a.  The  i'nvelo|Hi.  b.  ."H-iits  >K'twcen  the  fol- 
licles or  alveoli  of  the  cnrtlfrtl  |iurt.  r.  Systvm  of 
septu  of  the  mL'(lullar>-  fwrtion,  down  to  the  hiluui. 
if.  Tlic  foUirliM*.  (.  Lymph -tulx's  of  the  nuHliillttry* 
inai-fi.  /.  [HrtVrent  lyrai>hatic  streamM  which  sur- 
roiiml  the  follieleji.  and  flow  thrniiKh  the  Interstices 
of  the  mcdnllftry  jMjrtlon.  g.  Confluence  of  lhe«e 
pns!>ini;  through  the  elTervnt  vessel.    A,  at  the  bllum. 
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out.     This  is  termed  the  lymph-path  or  hjmph-mnus  (Fig.  66).     Hunnmg  across  it 
are  a  number  of  trabeculte  of  retiform  connective  tissue,  the  fibres  of  which  are, 


,r>/^^^ 


^k 


Fu;.  iVi.— From  the  iiie<Iunur>-  8ul>stRnce  of  an 
inCTiitiiilelainUif  tlu'ox.  ( Afti.^r  His.)  a.  Lynijih- 
tul*,  with  it*  porajilicated  sj-stera  of  vwscls.  h. 
Tin.  fi-»,-F«illU>le  tnm  a  Ivmi'halir  sland  of  tho  dos,      Krtlnaoulffl  !<tri;leh.nl  betwt'^u  the  tulx-  iind  Ihe 

In  vertioal  section,    n.  Rt'lirulnr  »u?tvulinithir  sut>».tanpt^      «t-P\*      <^-    Portion   of   Htiother  lymph-tube.     d. 

ot  tb*'  more  cxIvthhI  txirtion,  b,  of  the  more  iutfrnal.  ttiul       .^epta, 

r,  of  iho  iiK^t  cxItrTdil  mvl  niost  finely  we1>l>tMl  imrl  Miilhe 

5urf«Li'  of  tlie  follli'le.    f(.  nripin  of  a  Inrue  Ijuijth-tnlxj'. 

c.  Of iisinulitTDiie.    /  rai>sulf.    y.  SeiHa.    A.  %a!>>ul1"prens. 

^.  Investing  spiioe  of  the  follicle,  with  its  rcttiniculA.    t. 

One  of  ll*e  divlKion«  of  the  septa.    t,i  Attaehnienl  of  the 

lymph-tubes  to  the  septa, 

for  the  most  part,  covered  by  ramified  cells.  This  tissue  a|tpears  to  serve  the 
purpose  of  maintaining  the  gland-pulp  iiii  tho  centre  of  the  space  in  its  proper 
position. 

On  account  of  the  peculiar  arrangement  of  the  framework  of  the  organ,  the 
gland-pulp  in  the  cortical  portion  is  disposed  in  the  form  of  mxhiles,  an^i  in  the 

nie<lullarv  part  in  the  foim  of 
rf  a  tf»-if^      ^  rounded  conls.     It  consists  of 

ordinary  lymphoid  tissue,  be- 
ing made  up  of  ti  delicate  re- 
ticulum of  retiform  tissue, 
which  is  eontinuHus  with  that 
in  the  lymph-paths,  hut  mark- 
ed off  from  it  by  a  closer  retic- 
ulation; in  its  meshes  are 
closely  packed  lymjjh-corpus- 
cles,  traverseil  by  a  dense 
plexus  of  ca[iillary  blood-ves- 
sels. 

The  afferent  iv88«'/#,  as 
above  stated,  enter  at  all  parts 
of  the  peri]>hery  of  the  gland, 
and  after  branching  and  form- 
ing a  dense  plexus  in  the  sub- 
stance uf  the  capsule,  open 
into  the  lymph-sinuses  of  the  cortical  part.  In  doing  this  they  bt.-se  all  their 
coafs  except  their  endothelial  lining,  whieh  is  eontinu<nis  with  a  layer  of  similar 
cells  lining  the  lymph-paths.  In  like  manner  the  fffcrent  vessel  commences 
from  the  lymph*sinuses  of  the  medullary  portion.  The  stream  i>f  lymph  carried 
to  the  gland  by  the  afferent  vessel  thus  passes  through  the  plexus  in  the  capsule 


ilff 
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Fig.  fi6.^:«ectlon  of  lymphatic  gland  tUsuc  o.  Trabecvilee.  6. 
Small  artery  io  substance  of  same.  e.  Lympbpatlu.  d.  Lymph- 
corptisclea.   e.  CapUiary  plexuB. 
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to  the  lymph-patlis  of  the  cortical  portiotu  where  it  is  exposed  to  the  action  of  the 
gland-pulp:  flowin;:  through  these,  it  enters  the  paths  or  sinuses  of  the  irie<iullary 
portion,  and  fimilly  emerges  from  the  hihiin  by  means  of  the  efferent  vessfl.  The 
stream  of  lymph  in  its  pa^ssage  through  the  lymph-sinuses  is  much  retarded  Ijy 
the  presence  of  the  reticulum.  Hence  morjdiological  elements,  either  normal  i>r 
morbid,  are  easily  arrested  and  dej^osited  in  the  sinuses.  This  is  a  matter  of  con- 
siderable imiuirtance  in  connection  with  the  subject  of  |M>isoned  wounds  and  the 
abBorptiou  of  the  poison  by  the  lymphatic  system,  since  by  this  nieuus  septic 
organisms  carried  along  the  lymphatic  vessels  may  be  arrested  in  the  lymjjh-sinuses 
of  the  gland  tissue,  and  thus  he  prevented  from  entering  the  genenil  circulation. 
The  arteries  of  the  gland  enter  at  the  hilura,  and  either  pass  at  once  to  the  gland- 
pulp,  to  break  ujt  into  a  capillary  plexus,  f>r  else  run  along  the  trahecube,  jvartly 
to  supply  them  and  partly  running  across  the  lym])h-paths  to  assist  in  forming  the 
capillary  plexus  of  the  glaml-jiulp.  This  plexus  traverses  the  lymphoitl  tissue, 
but  does  not  pass  into  the  lymph-sinuses.  From  it  the  veins  commence,  and 
emerge  from  the  organ  at  the  siime  place  as  that  at  which  the  artery  enters. 

THE  SKIN  AND  ITS  APPENDAGES. 

The  skm  (Fig.  ♦>!)  is  the  princi|ial  seat  of  the  sense  nf  touch,  and  may  he 
regarded  as  a  covering  for  the  pnitection  of  the  deeper  ti.ssues:  it  is  also  an  im- 
portant excretory  and  absorbing  organ.  It  consists  principally  of  a  layer  of 
vascular  tissue,  named  the  derma^  a/rium^  or  attix  vrra,  and  an  external  covering 
of  epithelium,  tenued  the  epidermis  or  cuticle.     On  the  surface  of  the  former  layer 
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Fio.  07.— A  &ectlou&l  view  of  the  skin  (mBguifled), 


are  the  sensitive  papilhT  ;  and  within,  or  imbedded  beneath  it,  are  certain  organai 
with  special  functions — namely,  the  ttuu-at-ifhtmh,  haif-follii'les.und  sebaceoug fflandt*' 
The  epidermis  or  cuticle  (scarf-skin.  Fig.  68)  is  an  epithelial  structure  belong- 
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ing  to  tbe  class  of  stratified  opifbeliuiti.     It  is  accurately  moulded  on  the  pujiillary 
layer  uf  the  derma.     It  forms  a  defensive  coveriu^  to  the  suriace  of  tbe  true  tskin. 


I- 


Flo.  08.— MIcrotcopfc  sectioa  or  sicln. shnwini?  the  epidermis  and  derma;  a  hair  In  iu  foUlcle  :  the  erector 
plU  muBuie:  sebaceous  and  stiiloriferous  i;Mn<l8. 

and  limits  tbe  evaiMtratton  of  watery  vapor  from  its*  free  surface.  It  varies  in 
lliickneHs  in  diflferent  parts.  In  .some  situatinus»  as  in  tbe  palms  uf  the  hands  and 
soles  of  the  feet,  it  is  thick,  hard,  and  hrtrny  in  texture.  This  may  be  partly  <iue 
to  the  fact  that  these  parts  are  ex|>f>.sed  to  intermittent  pressure,  but  ihat  this  is 
not  the  only  cause  is  proved  by  the  fact  tbat  the  condition  exists  to  a  very  consid- 
erable extent  at  birth.  The  more  superficial  hiyer  of  cells,  culled  the  Af>r»?/ layer 
(stratuni  forucum),  may  be  separated  by  maceration  from  the  deeper  biyers.  which 
are  called  the  rete  mKcoxum,  and  wbicb  consist  of  several  biyers  of  differently 
shaped  cells.  The  free  surface  uf  the  e])idlerniis  is  marked  by  u  netwcuk  (*f  linear 
furrows  of  variable  size,  marking  out  the  surface  into  a  number  of  spaces  of  polyg- 
onal or  bizen^re-shaped  form.  8orae  of  these  furrows  are  large,  as  oj)posite  the 
flexures  of  the  joints,  and  correspond  to  the  fidils  in  the  derma  produced  by  tbeir 
movements.  In  other  situations,  ns  iijjon  the  back  of  the  hand,  they  are  exceed- 
ini^ly  fine,  and  intersect  one  another  at  various  aufjles:  ujton  (he  palmar  surface 
of  the  band  and  fingers  and  upon  tlie  s«de  of  tbe  foot  these  lines  are  very  distinct 
and  are  disjjo.sed  in  curves.  They  depend  ujion  the  birgesize  and  peculiar  arrange- 
ment of  the  papilh^  upon  which  tbe  epidermis  is  placed.  The  deep  surface  of  the 
epidermis  is  accurately  moulded  upon  tbe  papillary  layer  of  the  derma,  each  papilla 
Vicing  investeil  by  its  epiilermie  sheath;  so  that  wlien  this  layer  is  remnved  by 
maceration,  it  presents  on  its  under  surface  a  number  of  pits  or  depressi<uis  corre- 
sponding to  the  elevatit>ns  in  the  papilhe.  as  well  as  the  ridges  left  in  the  intervals 
between  them.  F'ine  tubular  jirolongations  are  continued  from  this  layer  into  the 
duets  of  the  sudonfentus  and  sebaceous  glands. 

In  structure,  the  epidermis  consists  of  several  layers  of  epithelial  cells  agglu- 
tinated together  and  having  a  laminated  arrangement.  These  several  layers  may 
be  described  as  composed  of  four  different  strata  from  Avithin  outward:  (1)  Tbe 
n'tt'  Mitlpiifhii,  composed  of  several  layers  of  epithelial  cells,  of  which  tbe  <ieepest 
layer  is  elongated  in  figure  and  ]daced  perpendicularly  on  the  surface  nf  the 
corium,  their  lower  ends  being  denticulate,  to  fit  into  corresponding  dentieula- 
tions  of  the  trtie  skin;  while  the  succeeding  larniuic  c<msist  of  cells  of  a  more 
rounded  or  polyhedral  form,  tbe  contents  of  winch  are  soft,  opaqne,  granular,  and 
soluble  in  acetic  acid.  Tbey  are  often  marked  »>n  tbeir  surfaces  with  ridges  and 
furrows,  and  are  covered  with  numerous  fibrils,  which  ciuinect  the  surfaces  of  the 
cells:  these  are  known  as  prtrkh-  cells  (see  page  4^i).  (2)  Immediately  superficial 
to  these  is  a  .single  layer  of  flattened,  spindle-shaped  cells,  the  t^ranidaf  latter, 
which  contain  granules  that  become  deeply  stained  in  haematoxyiin.     They  are 
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supposed  to  be  cells  in  a  transitional  stage  between  the  protoplasmic  cells  of  the-^ 
rete  Malpigbii  and  tlie  bf>rny  cells  of  the  superficial  layers.  (-3)  Above  this  layer 
the  cells  become  indistinct,  and  appear,  in  sections,  to  form  a  homogeneous  or 
climly  striated  membrane,  composed  of  closely  packed  scales,  in  which  traces  of  a 
flatteneti  nucletis  may  be  found.  It  is  called  the  stratum  lucHhtm.  (4)  As  these 
cells  successively  approach  the  surface  by  the  develojtment  of  fresh  layers  from 
beneath,  they  assume  a  flattened  form  from  tije  evaporation  of  ibeir  fluid  contents, 
and  consist  of  many  layers  of  horny  epiibelial  scales  in  which  no  nucleus  is 
discernible,  forming  the  sffatum  corneuin.  These  cells  apparently  become 
changed  in  their  chemical  composition,  as  they  are  now  unajffected  by  acetic  acid. 
The  deepest  layer  of  the  rete  Malpighii  is  separated  from  the  papillae  by  an 
apparently  homogeneous  basement  membrane,  which  is  most  distinctly  bnmght 
into  view  in  specimens  prepared  with  chloride  of  gold.  This,  according  to  Klein, 
is  merely  the  deepest  portion  of  the  epithelium,  and  is  "  made  up  of  the  basis  of 
the  individual  cells,  which  have  undergone  a  chemical  and  morphologicnl  altera- 
tion." The  black  color  of  the  skin  in  the  negro  and  the  tawny  color  among 
isome  of  the  white  races  is  due  to  the  presence  of  pigment  in  the  cells  of  the 
cuticle.  This  pigment  is  more  especially  distinct  in  the  cells  of  the  deeper  layer 
or  rete  mucosum,  and  is  similar  to  that  frumd  in  the  cells  of  the  pigmentary  layer 
of  the  retina.  As  the  cells  afiproach  the  surface  and  desiccate,  the  color  becomes 
partially  lost. 

The  derma,  coiium,  or  cutis  vera,  is  tough,  flexible,  and  highly  elastic,  in  order 
to  defend  the  parts  beneath  from  violence. 

It  varies  in  thickness,  from  a  ^luarter  of  a  line  to  a  line  and  a  half,  in  differ- 
ent parts  of  the  body.  Thus  it  is  very  thick  in  the  palms  of  the  hands  and  soles 
of  the  feet ;  thicker  on  the  {losterior  aspect  of  the  b"dy  than  the  front,  and  on  the 
outer  than  the  inner  side  of  fbe  limbs.  In  the  eyelids,  scrotum,  and  |»enis  it  is 
exceedingly  thin  and  delicate.  The  skin  generally  is  thicker  in  the  male  than  in 
the  female,  and  in  the  adult  than  in  the  child. 

The  corium  consists  of  fibrous  connective  tissue,  with  a  large  admixture  of 
elastic  fibres  and  numerous  blood-vessels,  lymphatics,  and  nerves.  The  fibro- 
areolar  tissue  forms  the  (Vameu>>rk  of  the  cutis,  and  is  diflerently  arranged  in 
different  parts,  so  that  it  is  us(uil  to  <lescribe  it  as  consisting  of  two  layers:  the 
tieeper  or  n'ticidar  layer,  and  the  su])erficial  or  papilhrif  layer.  Unstriped 
muscular  fibres  are  found  in  the  superficial  layers  of  the  corium.  wherever  hairs 
are  found;  and  in  the  subcutaneous  areolar  tissue  of  the  scrotum,  penis,  labia 
mnjora  of  the  female,  and  the  nipples.  In  the  latter  situation  the  fibres  are 
arranged  in  bands,  closely  reticidated  and  disposed  in  superim|>ose<t  laminie. 

The  reticular  layer  consists  of  strong  interlacing  iibrous  bands,  composed 
chiefly  of  the  white  variety  of  filn-ous  tissue,  but  containing,  also,  some  fibres  of 
the  yellow  elastic  tissue,  which  vary  in  amount  in  difierent  parts,  and  connective- 
tissue  corpuscles,  which  are  often  to  be  found  flattened  against  the  white  fibrous 
tissue-bundles.  Toward  the  attached  surfjjce  the  fasciculi  are  large  and  coarse, 
and  the  areolse  which  are  left  by  their  interbjcement  are  large,  and  occupied  by 
adipo.se  tissue  and  sweat-glands.  Uelow  tijis  the  elements  of  the  skin  l)ecorae 
gradually  blended  with  the  subcutaneous  areolar  tissue,  which,  except  in  a  few 
situations,  contains  fat.  Toward  the  free  surface  the  fasciculi  are  much  finer, 
and  their  mode  of  interlacing  close  and  intricate. 

The  papiUdri/  layer  is  situated  upon  the  free  surface  *if  the  reticular  layer;  it 
con.sists  of  numerous  small,  highly  sensitive,  and  vascular  eminences,  the  papill/r, 
which  rise  perpendicularly  from  its  surface,  an«l  form  the  essential  element  of  the 
organ  of  touch.  The  papilbe  are  conical-sliaj)ed  eminences,  having  a  round  or 
blunted  extremity,  occasiiuially  divided  into  two  or  more  parts  and  c<uinected  by  a 
thin  base  with  the  free  surface  of  the  corium.  Their  average  length  is  about  j^ 
of  an  inch,  and  they  measure  at  their  base  y|^  of  an  inch  in  diameter.  On  the 
general  surface  of  the  body,  more  especially  in  those  parts  which  are  endowed 
with  slight  sensibility,  they  are  few  in  number,  short,  exceedingly  minute,  and 
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irregularly  scattered  over  the  surface ;  but  in  some  situations,  as  upon  the  palmar 
surface  of  the  humls  and  fingers,  upon  the  plantar  surface  of  the  feet  ami  toes, 
and  arriuiid  the  nipple,  they  are  long,  of  lurge  size.  cli»sely  aggregated  together, 
and  arranged  in  parallel  curved  lines,  fnrming  the  elevated  ridges  seen  on  the  free 
surface  of  the  epidermis.  In  these  ridges  the  larger  papillie  iire  arriinged  in  a 
double  row,  with  smaller  papilhe  between  them;  and  these  rows  are  sulidivided 
into  small  stpiare-shaped  s|iaces  by  short  transverse  furrows,  regularly  disposed; 
in  the  centre  of  eacli  of  these  transvei-se  furrows  is  the  minute  orifice  of  the  duct 
of  a  sweat-ghiud.  No  papilln?  exist  in  the  grooves  between  the  riijgcs.  In 
structure  the  papilh«  consist  of  very  small  and  closely  interlacing  bundles  of 
finely  fibrilbited  tissue,   with  a  few  elastic  fibres. 

The  arferieg  supplying  the  skin  form  a  network  in  the  subcutaneous  tissue, 
from  which  brancbes  are  given  off  tt»  supply  the  sweat-glands,  the  hjiir-fidlicles^ 
and  the  fat.  Other  branches  are  given  off  which  form  a  plexus  immediutely 
beneath  the  curium  :  from  tliis  fine  capillary  vessels  pass  into  the  papilhv,  forming, 
ill  the  smaller  papilhc,  a  single  capillary  loop,  hut  in  the  larger  a  mijre  or  less 
convoluted  vessel.  There  are  numerous  hfmjthatirn  supplied  to  the  skin  whitdt 
form  two  networks,  superficial  and  deep,  cotumunicatiu"' with  each  other  and  with 
those  of  the  subcutaneous  tissue  by  oblique  branches.  They  originate  in  the  cell- 
spaces  of  the  tissue. 

The  neri'e»  of  the  skin  terminate  partly  in  the  epidermis  and  partly  in  the  cutis 
vera.  The  former  form  a  dense  plexus  in  the  superficial  layer  of  the  coritnn, 
which  extends  horiaontidly  and  gives  off  numerous  fibrils:  these  are  ]>rolonged 
into  the  ei)itlermis,  and  terminate  between  the  cells,  either  in  hulhous  extremities 
or  in  a  network;  or.  according  to  more  recent  observations,  in  the  deep  epithelial 
cells  themselves.  The  latter  terminate  in  end-bulbs,  touch-corpuscles,  or  Pacinian 
bodies  in  the  manner  already  described;  and,  in  addition  to  tliese,  a  considerable 
number  of  fibrils  are  distributed  to  the  hair-f<dlicles,  which  are  said  to  entwine 
the  follicle  in  a  circular  manner.  Other  nerve-fibres  arc  su]>plied  to  the  j)lain 
muscular  tissues  of  the  hair-muscles  (arrectfu-es  pili)  and  to  the  muscular  coat  of 
the  blood-vessels.     These  are  probahly  non-tncdullate<i  fibres. 

The  appendages  of  tlie  skin  are  the  nails,  the  haii-s,  the  sudoriferous  and 
sebaceous  ghunls.  and  their  ducts. 

The  nails  and  hairs  are  peculiar  moditicatious  of  the  epidermis,  consisting 
essentially  of  the  same  cellulur  structure  as  that   tissue. 

The  nails  are  tlatteneil,  elastic  structures  of  a  hi*niy  texture,  placed  upon  the 
dorsal  surface  of  the  terminal  phalanges  of  the  fingers  and  toes.  Each  nail  is 
convex  on  its  outer  surface,  concave  within,  and  is  implanted  by  a  portion,  called 
the  rooU  into  a  groove  in  the  skin  ;  the  exj>osed  portion  is  called  ihebodti,  and  the 
anterior  extremity  the //'*'<?  edije.  The  nail  has  a  very  firm  adhesion  to  the  cutis, 
being  accurately  moulded  upon  its  surface,  as  the  epidermis  is  in  other  parts.  The 
part  of  the  cutis  beneath  the  body  and  root  of  the  nail  is  called  the  tmitrix,  because 
it  is  the  part  from  which  the  nail  is  produceil.  Corresponding  to  the  body  of  the 
nail,  the  matrix  is  thick,  and  covered  with  large,  highly  vascular  papilhe,  arranged 
in  longitudinal  rows,  the  color  of  which  is  seen  through  the  transparent  tissue. 
Behind  this,  near  the  root  of  the  nail,  the  paiiillpc  are  small,  less  vascular,  and 
have  no  regular  arrangement,  and  here  the  tissue  of  the  nuil  is  somewhat  more 
opaijue;  hence  this  portion  is  of  a  whiter  color,  and  is  calletl  the  lunula  on 
acccnint  of  its  shape. 

The  cuticle,  as  it  passes  forward  on  the  dorsal  surface  of  the  finger  or  toe,  is 
attached  to  the  surface  of  the  nail,  a  little  in  advance  of  its  ror)t ;  at  the  extremity 
of  the  finger  it  is  connected  with  the  under  surface  of  the  nail  a  little  behind  its 
free  edge.  The  cuticle  and  horny  substance  of  the  nail  (both  epidermic  structures) 
are  thus  directly  continuous  with  each  other.  The  nails,  in  structure,  consist  of 
cells  having  a  laminated  arrangement,  and  these  are  essentially  similar  to  those 
composing  the  epidermis.  The  deepest  layer  of  cells,  which  lie  in  contact  with 
the  papilhe  of  the  matrix,  are  of  elongated  form,  arranged  perpendicnlarly  to  the 


THE  SKIN  AND    ITS  APPENDAGES. 


93 


surface  anfl  provided  with  nuclei ;  those  whicli  succeed  them  are  of  a  rounded  or 
polyunnal  fonu,  the  more  superficial  ones  becoming;  hroad,  thin,  and  flattened,  and 
8o  closely  compacted  :i!*  to  make  the  limits  of  each  cell  very  indi^tirjct.  It  is  hy 
ihe  successive  growth  of  new  ceils  at  the  root  and  under  surface  of  the  bo<ly  of 
the  nail  that  it  advances  forward  and  maintains  a  due  thickness,  whilst,  at  the 
same  time,  the  growth  of  the  nail  in  the  proper  direction  is  secured.  As  these 
cells  in  their  turn  become  dis]daced  by  the  growth  of  new  cells,  they  assume  a 
flattened  form,  lose  their  nuclei,  and  finally  hecutme  closely  compacted  together 
into  a  firm,  dense,  horny  texture.  In  I'ltrmkaf  eomponitiiin  the  nails  resemble 
epidermis.  Accorfling  to  Mulder,  they  contain  a  somewhat  larger  proportion  of 
carbon  antl  sidphur. 

The  hairs  are  peculiar  modifications  of  the  epidermis,  and  consist  essenlially 
of  the  same  structure  as  that  membrane.  They  are  fctund  on  nearly  every  part  of 
the  surface  of  the  body,  excepting  the  pahns  of  the  hands,  soles  of  the  feet,  anfi 
the  penis.  They  vary  much  in  length,  thickness,  and  color  m  difterent  parts  of 
the  body  and  in  ilifferent  races  of  mankind.  In  somje  parts,  as  in  the  skin  of  the 
eyelids,  thev  are  so  short  a^s  not  to  project  beyond  the  follicles  containing  them; 
in  other  parts,  as  upon  the  scalp,  they  are  of  considerable  length  :  again,  in  other 
parts,  as  the  eyelashes,  the  hairs  of  the  pubic  region,  and  the  male  whiskers  and 
beard,  they  are  remarkable  for  their  thickness.  The  hairs  generally  present  a 
cylindrical  or  more  or  less  flattened  form  and  a  reniform  outline  upon  transverse 
section. 

A  hair  consists  of  a  root,  the  part  implanted  in  the  skin  ;  the  shaft  or  ntcm,  the 
portion  projecting  from  its  surface;  and  the  point. 

The  root  of  the  hair  presents  at  its  extremity  a  bulbous  enlargement,  wliieh  is 
whiter  in  color  and  softer  in  texture  than  the  shaft,  and  is  lodged  in  a  follicular 
involution  of  the  epidermis  called  the  hair-foUieh',  "When  the  hair  is  of  consider- 
able length  the  follicle  extends  into  the  subcutaneous  cellular  tissue.  The  hair- 
follicle  commences  on  the  surface  of  the  skin  with  a  fnuuel-sljaped  opening,  and 
passes  inward  in  an  oblique  direction  to  become  dilated  at  its  dei-p  extrt'Uiity,  to 
correspond  with  the  bulbous  condition  of  the  hair  which 
it  contains.  It  has  opening  into  it,  near  its  free  ex- 
tremity, the  orifices  of  the  <lucts  of  one  or  more  seba- 
ceous glands  (Fig.  tlH).  At  the  bottom  of  each  hair- 
fidlicle  is  a  small  conical  vascubu-,  eminence  or  papilla, 
Hiniilar  in  every  respect  to  those  foutid  upon  the  sur- 
face of  the  skin  ;  it  is  continuous  with  the  dermic  layer 
of  the  follicle,  is  highly  vascular  and  proliably  supplied 
with  nervous  fibrils;  this  is  the  part  through  which 
material  is  supplied  for  the  production  and  constant 
crrowth  of  the  hair.  In  structure  the  hair-follicle  con- 
sists of  two  coats — an  outer  or  dermic,  and  an  inner  or 
epuirrmifi. 

The  outer  or  dmnir  coat  is  formed  mainly  of  fibrous 
tissue;  it  is  continuous  with  the  coriuro,  is  highly 
vaseular,  and  supplied  by  numerous  minute  nervous 
filanjents.  It  consists  of  three  layers  (Fig.  Hl>).  The 
most  internal,  next  the  cuticjilar  lining  of  the  follicle, 
consists  of  ^  a  hyaline  hasetuent-mcmbrane,  having  a 
glassy,  transparent  appearance,  which  is  well  marked 
in  the  larger  hair-follicles,  but  is  not  very  distinct  in 
the  follicles  of  minute  hairs.  It  is  continuous  with  the 
ha-<ement-iuembranc  of  the  surface  of  the  coriura. 
External  to  this  is  a  layer  of  spindle-shaped  cells, 
jirnmged  in  a  circular  manner  around  the  follicle,  but 
reaching  only  as  high  tis  the  entrance  of  the  ducts  of  the  sebaceous  glands.  This 
is  usually  regardeil  as  a  muscular  layer,  the  cells  resembling  unstriped  muscle- 
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ccU8.     Externally  is  a  thick  liiyer  of  connective  tissue,  arranged  in  longitudinal 
bundles,  in  whicb  are  contained  the  blood-vessels  and  nerves. 

The  inner  or  epidermie  layer  is  closely  adherent  to  the  root  of  the  hair,  so 
that  when  the  hair  is  |ducked  fnim  it«  follicle  this  layer  most  commonly  adheres 
to  it  and  fijrms  what  is  called  the  root-sheath.  Ii  consists  of  two  strata,  named 
respectively  the  outer  arid  inner  root-sheath  ;  the  former  of  these  c^irresjMtnds  with 
the  Malpighian  layer  of  the  epidermis,  and  resembles  it  in  the  rounded  form  and 
soft  character  of  its  cells ;  at  the  bottom  of  the  hair-follicle  these  cells  become  con- 
tinuous with  those  of  the  root  of  the  hair.  The  inner  root-sheath  consists  of  a 
delicate  cuticle  next  the  hair;  then  of  one  or  two  layers  of  horny,  flattened, 
nucleated  cells,  known  as  Iluxlet/is  layer ;  and  finally  of  a  single  layer  of  non- 
nucleated,  hornv,  cubical  cells,  called  Ifenle'it  lai^er. 

The  hair-follicle  contains  the  root  of  the  hair,  which  terminates  in  a  bulbous 
extremity,  and  is  excavated  so  as  to  exactly  fit  the  papilla  from  which  it  grows. 
The  hwlb  is  composed  of  polyhedral  epithelial  cells,  which  as  they  ]>ass  upward 
into  the  root  of  the  hair  become  elongated  and  spindle-shaped,  except  some  in  the 
centre  which  remain  polyhedral.  Some  of  these  latter  cells  contain  pigment- 
granules,  which  give  rise  to  the  color  of  the  hair.  It  ttccasionaily  happens  that 
these  pigment-granules  completely  till  the  cells  in  the  centre  of  the  bulh,  which 
gives  rise  to  the  dark  tract  of  pigment  c*ften  found,  of  greater  or  less  length,  in 
the  axis  of  the  hair. 

The  nhaft  of  tfie  hair  consists  of  a  central  pith  or  medulla,  the  fibrous  part  of 
the  hair,  and  the  cortex  externally.  The  niedtilla  occujties  the  centre  of  the  shaft 
and  ceases  toward  the  point  of  the  hair.  It  is  usually  wanting  in  the  fine  hairs 
covering  the  surface  of  the  body,  and  commonly  in  th(»se  of  the  head.  It  is  nutre 
opaifUe  and  deeper  colored  when  viewed  by  transmitted  light  than  the  fibrous  part : 
but  when  viewed  by  reflected  light  it  is  white.  It  is  composed  of  rows  of  poly- 
hedral cells,  which  contain  air-bubbles.  The  fibrous  portion  of  the  hair  consti- 
tutes the  chief  part  of  the  shaft ;  its  cells  are  elongated  and  unite  to  form  fiat  ten  ed 
fusiform  fibres.  Between  the  fibres  are  found  minute  spaces  which  contain  cither 
pigment-granules  in  <lark  hair  or  minute  air-bubbles  in  white  hair.  In  addition 
to  this  there  is  also  a  diffused  pigment  contained  in  the  fibres.  The  cells  which 
form  the  cortex  of  the  hair  consist  of  a  single  layer  which  surrounds  those  of 
the  fibrous  part ;  they  are  converted  into  thin,  flat  scales,  having  an  imbricated 
arrangement. 

Connected  with  the  hair-follicles  are  minute  bundles  of  involuntary  mu.scular 
fibres,  ix:rm\.H\  arreHores  pill.  They  arise  from  the  superficial  hiyer  of  the  coriutn, 
and  are  inserted  into  the  outer  surface  of  the  hair-follicle,  below  the  entrance  of 
the  duct  of  the  sebaceous  gland-  They  are  ]dace<i  on  the  side  toward  which  the 
hair  slopes,  and  by  iheir  action  elevate  the  hair  (Fig.  08). 

The  sebaceous  glands  are  small,  sacculated,  glandular  organs,  lodged  in  the 
substance  of  the  c:>nuru.  They  are  found  in  most  parts  of  the  skin,  hut  are  most 
abundant  in  the  scalp  and  face:  they  are  also  very  numerous  arountl  the  apertures 
of  the  anus,  nose,  mouth,  and  external  ear;  but  are  wanting  in  the  jailms  of  the 
hands  and  soles  of  the  feet.  Each  gland  consists  of  a  single  duct,  more  or  less 
capacious,  which  terminates  in  a  cluster  of  small  secreting  pfmches  or  saccules. 
The  saceuli  connected  with  each  duct  varv%  as  a  rule,  in  nuinhers  from  tAvo  to  five, 
but,  in  some  instances,  may  be  as  many  as  twenty.  They  are  ciunposed  of  a 
transparent,  colorless  membrane,  enclosing  a  nutuber  of  cells.  Uf  these  the  «mter 
layer  or  marginal  cells  are  small,  polyhedral,  ejtitlielial  cells,  continuous  with  the 
lining  cells  of  the  duct.  The  remainder  of  the  sac  is  filk-d  with  larger  cells,  con- 
taining fat,  except  in  the  centre,  where  the  cells  have  becimie  broken  up,  leaving 
a  cavity  containing  the  debris  of  cells  and  a  mass  of  fatty  matter,  which  consti- 
tutes the  sebaceous  secretion.  The  orifices  of  the  ducts  open  most  frequently  into 
the  hair-follicles,  but  occasionally  upon  tlie  general  surface.  On  the  nose  and  face 
the  glands  are  of  large  size,  distinctly  lobulated,  and  often  become  much  enlarged 
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from  the  accumulation  of  pent-up  secretion.     The  largest  sebaceous  glands  are 
those  found  in  the  eyeli<Is — the  >Ieihomiaii  glands. 

The  sudoriferous  ^r  sweat  glands  are  the  organs  by  which  a  large  portion  of 
the  aqueous  and  gaseous  materials  are  excreted  by  the  skin.  They  are  found  in 
almost  every  part  of  this  structure,  and  are  situated  in  small  pits  in  the  deep  parts 
of  the  corium,  or,  more  freipiently,  in  the  subcutaneous  areolar  tissue,  surrounded 
by  a  quantity  of  adipose  tissue.  They  are  small,  lobular,  reddish  bodies,  consist- 
ing of  a  single  convoluted  tube,  from  which  the  afferent  dtict  proceeds  upward 
through  the  corium  and  cuticle,  becomes  somewhat  dilated  at  its  extremity,  and 
opens  on  the  surface  tf  the  cuticle  by  an  oblique  valve-like  aperture.  The  efferent 
duct,  as  it  passes  through  the  epidermis,  presents  a  spiral  arrangement,  being 
twisted  like  a  corkscrew,  in  those  parts  where  the  epidermis  is  thick ;  where,  how- 
ever, it  is  thin,  the  spiral  arrangement  diies  not  exist.  In  the  superficial  layers 
of  the  corium  the  duct  is  straight,  but  in  the  deeper  layers  it  is  convoluted  or  even 
twisted.  The  spiral  course  of  these  ducts  is  especially  distinct  in  the  thick  cuticle 
of  the  palm  of  the  hand  and  sole  of  the  ffKjt,  The  size  of  the  glands  varies. 
They  are  especially  large  in  thttse  regions  where  the  amount  of  perspiration  is 
great,  as  in  the  axilke,  where  they  form  a  thin,  mammillated  layer  of  a  reddish 
color,  which  corresponds  exactly  tti  the  situation  of  the  Lair  in  this  region  ;  they 
are  large  also  in  the  gi*oin.  Their  number  varies.  They  arc  most  numerous  on 
the  palm  of  ihe  hand,  presenting,  according  to  Krause,  2800  orifices  on  a  square 
inch  of  the  integument,  and  are  rather  less  numerous  on  the  sole  of  the  foot.  In 
both  of  these  situations  the  orifices  of  the  ducts  are  exceedingly  regular,  and  cor- 
respond to  the  small  transverse  grooves  which  intersect  the  ridges  of  the  papillae. 
In  other  situations  they  are  more  irregularly  scattered,  but  in  nearly  equal  num- 
bers, over  parts  including  the  same  extent  of  surface.  In  the  neck  and  back  they 
are  least  numerous,  their  number  amounting  to  417  on  the  square  inch  (Krause). 
Their  total  number  is  estimated  by  the  same  writer  at  2,381.248,  and,  supposing 
the  aperture  of  each  gland  to  represent  a  surface  of  t^  of  a  line  in  diameter,  he 
calculates  that  the  whole  of  the.se  glands  would  present  an  evaporating  surface  of 
about  eight  s<|uare  inches.  Each  gland  consists  of  a  single  tube  intricately  con- 
voluted, terminating  at  one  end  by  a  blind  extremity,  and  opening  at  the  other 
end  upon  the  surface  of  the  skin.  In  the  larger  glands  this  single  duct  usually 
divides  and  subdivides  dichotomously  ;  the  smaller  ducts  ultimately  terminating  in 
short  csecal  pouches,  rarely  anastomosing.  The  wall  *.f  the  duct  is  thick,  the 
vridth  of  the  canal  rarely  excelling  one-third  of  its  diameter.  The  tube,  both  in 
the  gland  and  where  it  forms  the  excre- 
tory duct,  consists  itf  two  layers — an 
outer,  formed  by  tine  areolar  tissue,  and 
an  inner  layer  of  epithelium.  The 
external  or  fibro-cellular  coat  is  thin, 
continuous  with  the  superficial  layer  of 
the  corium,  and  extends  only  as  high 
as  the  surface  of  the  true  skin.  The 
epithelial  lining  in  the  distal  part  of  the 
coiled  tube  of  the  gland  proper  consists 
of  a  single  layer  of  cubical  epithelium. 
supported  on  a  basement  membrane,  and 
beneath  it,  between  the  epithelium  and 
the  fibrocellular  coat,  a  layer  of  plain 
muscular  fibres,  arranged  longifudinally. 
In  the  duct  and  the  proximal  part  of  the 
coiled  tube  of  the  gland  proper  there  are 
tvo  or  more  layers  of  polyhedral  cells, 
lined  on  their  internal  surface — /.  e.  next 
the  lumen  of  the  tube — by  a  delicate  membrane  or  cuticle,  and  iuj  their  outer  sur- 
face by  a  limiting  membrana  propria,  but  there  are  no  muscular  fibres.     The 
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epithelium  is  continuous  with  the  epidenriTis  and  with  the  delicate  internal  cwticle 
which  is  all  that  i.s  present  in  the  epidermic  portion  of  the  tube.  When  the  cuticle 
is  carefully  removed  from  the  surface  of  the  cutis,  these  convcdyted  twites  of 
epithelium  may  he  drawn  out  and  form  .short,  thread-like  processes  on  its  under 
surface. 

The  contents  of  the  smaller  sweat-ghiuds  are  ([uite  Huid;  but  in  the  larjrer 
ghmds  the  contents  are  semi-fluid  and  opaipie,  inid  contain  a  uumher  of  colored 
granules  and  cells  which  appear  analogows  to  epithelial  cells. 

SEROUS  MEMBEAWES. 

The  serous  membranes  form  shut  sacs  and  may  be  regarded  -os  lymph-sacs, 
from  which  lymphatic  vessels  arise  by  stomata  or  open  in  jg:s  between  the  epithelial 
cells  (see  page  80).  The  sac  consists  of  one  portion  which  i,s  applied  to  the  walls 
of  the  cavity  which  it  lines — the  parietal  portion;  and  another  rcHected  over  the 
surface  of  the  organ  or  organs  contained  in  the  cavity^ — the  vm'eral  porti'Ui. 
Sometimes  the  sac  is  arranged  «juite  simply,  as  the  tunica  vaginalis  te^stis  ;  at  othei-g 
with  numerous  involutions  or  recesses,  as  the  peritoneum,  in  which,  nevertheless, 
the  membrane  can  always  be  traced  continuously  aronud  the  whole  circumference. 
The  sac  is  completely  closed,  so  that  no  communication  exists  between  the  senuis 
cavity  and  the  parts  in  its  neighborhood.  An  apparent  exception  exists  in  the 
peritoneum  of  the  female ;  for  the  Fallopian  tube  opens  freely  into  the  peritoneal 
cavity  in  the  dead  subject,  so  that  a  bristle  can  be  passed  from  the  one  into  tlie  other. 
But  this  communication  is  closed  during  life,  exceiU  at  the  moment  of  the  passage 
of  the  ovum  out  of  the  ovary  into  the  tube,  as  is  proved  by  the  fact  that  no  inter- 
change of  fluids  ever  takes  [dace  between  the  two  cavities  in  dropsy  of  the  perito- 
neum or  in  accumulation  of  fluid  in  the  FaUopian  tubes,'  The  serous  membrane 
is  often  supported  by  a  firm,  fibrous  layer,  as  is  the  case  with  the  pericardium,  and 
such  membranes  are  sometimes  spi>ken  of  as  "fibro-serous." 

The  various  serous  membranes  are  the  peritoneum,  lining  the  cavity  of  the 
abdomen;  the  two  pleune  and  the  pericardium,  lining  the  lungs  and  heart  respec- 
tively; and  the  tunicie  vaginales,  surrounding  eatdi  testicle  in  the  scrotum.* 
Serous  membranes  are  thin,  transparent,  glistening  structures,  lined  on  tbeir  inner 
surface  by  a  single  layer  of  polygonal  or  pavement  endothelial  cells,  supported 
on  a  matrix  of  fibivuis  connective  ti.ssue,  with  networks  of  fine  elastic  fibres,  in 
which  is  contained  numerous  capillaries  and  lymphatics.  On  the  surface  of  the 
endothelium  between  the  cells  inimermiH  apertures  or  interruptifuis  are  to  be  sern. 
Some  iA'  these  are  stomata,  surrounded  by  a  ring  of  cubical  epithelium  (see  Fig. 
12),  and  c<uumunicale  with  a  lymphatic  capillary  (see  p.  8U);  otheis  [ pgeuthnftu- 
nmta)  are  mere  interrupti(uis  in  the  epithelial  layer,  and  are  occupied  by  pro- 
cesses of  the  branched  connective-tissue  corpuscle  of  the  subjacent  tissue  or  by 
accumulations  of  the  intercellular  cement-substance. 

The  secretion  of  these  membranes  is,  in  most  cases,  only  sufficient  in  ((Uantity 
to  moisten  the  surface,  but  not  to  furnish  any  appreciable  quantity  of  fluid.  When 
a  small  rpuintity  can  be  collected,  it  ajipears  to  resemble  in  many  respects  the 
lymph,  and  like  that  fluid  coagulates  spontaneously  ;  but  when  secreted  in  large 
((uantities,  a«  in  dropsy,  it  is  a  watery  fluid,  which  gives  a  precipitate  of  albumen 
nn  boiling. 

SYNOVIAL   MEMBRANES, 
Synovial  membranes,  like  serous  membranes,  are  connective-tissue  membranes 
placed  between  two  movable  tissues,  so  as  to  diminish  friction,  as  between  the  two 
articular  ends  of  the  bones  forming  a  movable  joint ;  between  a  tendon  and  a 

"  The  coram iinication  between  the  ulerine  cavitr  nnii  thf  peritoneal  sac  U  not  only  apparent  in 
the  tleitd  subjef't,  but  \s  an  anatomit-n.!  fact,  which  is  estublished  by  the  continuity  of  il^  epithelium 
with  that  ci^tverinp  the  uleriis  f\'iHi>|(i.'»ii  ruin's,  audi  Hriittriit'. 

-  The  arachnoid  meiubniue,  Itninp  diL*  bnitn  atid  spinal  cnird  was  formerly  rejturded  or  a  seronw 
luenibratie,  but  is  now  no  longer  classed  with  them,  as  it  differs  from  ihein  in  structure,  and  does  not 
form  a  Khut  sstc  as  do  the  other  tieroub  ineuibraties. 
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bone,  where  the  former  glides  over  the  latter ;  and  between  the  skin  and  various 
subcutaneous  bony  prominences. 

The  synovial  membranes  are  composed  essentially  of  connective  tissue,  with 
the  cells  and  fibres  of  that  structure,  containing;  numerous  vessels  and  nerves.  It 
wa«  formerly  supposed  that  these  membranes  were  analogous  in  structure  to  the 
serous  membnines,  ihuI  consisted  of  a  layer  of  flattened  cells  on  a  basement-mem- 
brane. No  sucli  cells,  however,  exist,  and  the  only  «mes  found  on  the  surface  are 
irregularly  branclied  connective-tissue  corpuscles,  similar  to  those  found  through- 
out the  tissue.  Here  and  there  these  cells  are  collected  in  patches  and  [tresent 
the  appearance  of  epithelium,  but  do  not  possess  the  true  characters  of  an  endo- 
thelial layer.  They  are  surrounded  and  held  together  by  an  ulbum!n(uis  ground- 
substance.  A  further  description  <tf  the  synovial  membranes  will  be  fntnid  in  the 
descriptive  anatomy  of  the  joints. 


MUCOUS    MEMBRANE. 

Mucous  membranes  line  all  those  |)assages  by  which  the  interonl  parts  com- 
municate with  the  exterior,  iind  are  Cfvnttniious  with  the  skin  at  the  various  orifices 
«tf  the  surface  of  the  body.  They  are  soft  ami  velvety,  and  very  vasctdar.  and 
their  surface  is  coate«l  over  by  their  secretion,  uiucuh,  which  is  of  a  tenaciotis  coti- 
8i.**tence,  an<l  serves  to  protect  them  from  the  foreign  substances  introduced  into 
the  body  with  which  they  are  brought  in  contact. 

They  are  described  as  lining  the  two  tracts — the  gastro-pulmonary  and  the 
genito-urinary  ;  and  all.  <<r  almost  all,  mucous  mendiranes  may  be  classed  as 
beIon:'ini;  to  and  continuous  with  the  one  or  the  other  r>f  these  tracts. 

The  external  surfaces  of  these  memliranes  are  attached  to  the  ])arts  which  they 
line  by  means  of  connective  tissue,  which  is  sometimes  very  abundant,  forming  a 
loose  anti  lax  bed,  so  as  to  allow  considerable  movement  of  the  opposed  surfaces 
on  each  other.  It  is  then  termed  the  nnhmucoun  tissue.  At  other  times  it  is 
exceedingly  sciinty.  and  the  uKMubrane  h  closely  connected  to  the  tissue  beneath  ; 
sometimes,  for  example,  to  muscle,  as  in  the  tongue;  sometimes  to  cartilage,  as 
in  thelarvnx;  ancl  sometimes  to  bone,  as  in  the  nasal  fossie  and  sinuses  of  the 
gkull. 

In  structure  a  mucous  membrane  is  composed  of  ron'uni  and  epithi'Ihim.  The 
epithelium  is  of  various  forms,  inchiding  the  squam<uis,  columnar,  and  cJlialeii, 
aD<l  is  often  arranged  in  several  laycj-s  (see  Fig.  11).  This  e])itbclisi!  layer  is 
supported  by  the  ci>rium.  which  is  analogous  to  the  derma  of  the  skin,  and  con- 
si8t8  of  connective  tissue,  either  simply  areolar  or  containing  a  greater  or  less 
ijiiantity  of  lymphoid  tissue.  This  tissue  is  usually  covered  on  its  external  surface 
by  a  transparent  structureless  basement-membrane,  and  internally  merges  into  the 
jnibmucous  areolar  tissue.  It  is  only  in  some  situations  that  the  basement-mem- 
brane  can  be  demonstrateil.  The  corium  is  an  excee<liitgly  vascular  nu-udirane, 
containing  a  dense  network  of  cajnllaries,  which  lie  immeiliately  beneath  the 
epithelium,  and  are  derived  from  snnill  arteries  in  the  submucous  tissue. 

The  fibro-vascjdar  layer  of  the  corium  contains,  besides  the  areolar  ti.'^sue  and 
vcs.*iels,  unstriped  mu.scle-cells.  which  form  in  many  situations  a  definite  layer, 
called  the  mtisru Inn's  mucosae.  These  are. ^^ituateil  in  the  deepest  part  of  the  mem- 
brane, and  are  plentifully  supplied  with  nerves.  Other  nerves  pass  to  the  epi- 
thelium and  terminate  between  the  cells.  Lymphatic  vessels  are  fnund  in  great 
abundance,  commencing  either  by  ciecal  extremities  or  in  networks,  and  com- 
municating with  plexuses  in  the  submucous  tissue. 

Iud)edded  in  the  mucous  membrane  are  found  numerous  glands,  and  project- 
ing from  it  are  processes  (villi  and  papilhe)  analogous  to  the  papillse  of  the  skin. 
These  glands  and  processes,  however,  exist  only  at  certain  parts,  an4l  it  will  be 
more  convenient  to  defer  their  description  to  the  sequel,  where  the  parts  are 
tlescribed  as  they  occur. 
T 
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GENERAL    AXATmiY. 


SECRETma    GLANDS. 

The  secreting  glands  are  orpins  in  whit-fi  ilie  litood,  circulating  in  cajiinary 
vessels,  is  l»r<mght  into  contact  uitli  e|uihelial  cells,  \vliereby  certain  elements  are 
separated  ("  secreted ")  out  of  the  blood.  The  essential  parts  therefore  of  a 
secreting  gland  are  cdls,  which  have  the  ]Ktwer  of  extracting  from  the  blood  cer- 
tain mutters,  and  in  some  cases  converting  them  into  new  chemical  compounds; 
and  bhwd-vi'^aeh,  by  which  the  blood  is  brought  into  close  relationship  with  these 
cells.  The  general  arrangement  in  all  secreting  structures — that  is  to  say,  not 
only  in  secreting  glands,  but  also  in  secreting  mcudjranes — is  that  the  cells  are 
arranged  on  <me  surface  of  an  extravascular  basement-membrane,  which  supports 
them,  and  a  minute  plexus  of  capillary  vessels  raiuifies  on  the  other  surface  of  the 
mendirane.  The  cells  tben  extract  from  the  blood  certain  constituents  which  pass 
thnmgh  the  membrane  into  the  cells,  where  they  are  prepared  and  elaborated. 
The  basement-membrane  iloes  not,  however,  always  exist,  and  any  free  surface 
woubi  appear  to  answer  tlie  same  juirpose  in  some  cases. 

By  the  various  modifications  of  this  secreting  surface  the  different  glands  are 
formed.  This  is  generally  effected  by  an  involution  of  the  membrane  in  different 
ways,  the  object  being  to  increase  the  extent  of  secreting  surface  within  a  given 
bulk. 

In  the  simplest  form  a  single  involution  takes  place,  constituting  a  m'mph' 
gland:  tbis  may  be  either  in  the  form  of  an  open  tube  (Fig.  71,  a),  or  the  walls 
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Fro.  71,— DlaRTRinmnlic  phin  of  vnriL'tSwi  uf  sccrctinir  irlAQdR.    a.  Hiinplf  glaiuj     n.  Sncoulatcd  simple  gUnd. 
C.  Simple  ronvt)iuU"d  xiifnilHr  pliin<l.    n,  r..  Kacoiiiotte  gland,    r.  I'ompouiKl  tubulnr  glund. 

of  the  tube  may  be  dilated  so  &s  to  form  a  saccule  (Fig.  71,  b).  These  are  named 
the  mmpif  iithuhir  or  metnihjr  glands.  Or,  instead  of  a  short  tube,  the  involution 
may  be  lengthened  to  a  considerable  extent,  an<l  then  coiled  up  to  occupy  less 
space.  This  constitutes  the  H/utpif  rourofutt'd  tuhnhtr  gland,  an  example  of  which 
may  be  seen  in  the  sweat-glands  of  the  skin  (Fig.  71,  c). 

If,  instead  of  a  single  involution,  secondary  involutions  take  place  fnmji  the 
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primary  one,  as  in  Fig.  71,  d  and  e,  the  gland  is  then  termed  u  c«»m|Kmnd  one. 
These  secondary  involutions  may  assume  either  a  saccular  or  tubular  fVjrrn,  and  so 
constitute  the  twogubdivisions — i\\e  compound  aafcnlar  or  racemose  gland,  and  the 
compound  tuhuiar.  The  racemose  gland  in  its  simplest  form  c<»nsists  of  a  primarv 
involution  which  forms  a  sort  of  duct,  upon  the  extremity  of  which  are  f»nind  a 
number  of  secondary  involutions,  called  saccules  or  alveoli,  a,s  in  Brunner's  iri;irni> 
(Fig.  71,  l>).  But,  again,  in  other  instances,  the  duct,  instead  of  being  simfilc.  may 
divide  into  branches,  and  these  again  into  other  branches,  and  so  on  :  each  vdtimate 
ramification  tenninating  in  a  dilated  cluster  of  saccules,  and  thus  we  may  have  the 
secreting  surface  almost  indefinitely  extended,  as  in  the  salivary  ghmds  (Fig. 
71,  e).  In  the  compound  tubular  glands  the  division  of  the  primary  duct  take 
place  in  the  same  way  as  in  the  racemose  glands,  but  the  branches  retain  their 
tubular  form,  and  do  not  terminate  in  saccular  recesses,  but  become  greatly  length- 
ened out  (Fig,  71,  f).  The  best  examples  of  this  fonn  of  ghtnd  are  to  be  found  in 
the  kidney  and  testicle.  All  these  varieties  of  glands  are  produced  by  a  more  <>r 
less  complicatctl  involution  of  a  secreting  membrane,  and  they  are  all  identical  in 
structure :  that  is  to  &ay,  the  saccules  or  tubes,  as  the  case  may  be.  are  lined  with 
cells,  generally  spheroidal  or  columnar  in  figure,  and  on  their  outer  surface  is  an 
intimate  plexus  of  capillary  vessels.  The  secretion,  whatever  it  may  be,  is  elimi- 
nated by  the  cells  from  the  blood,  and  is  poured  into  the  saccule  or  tube,  and  .^o 
finds  it  way  out  through  the  primary  involution  on  to  the  free  surface  of  the 
secreting  membrane.  In  ad«lition,  however,  to  these  glands,  which  are  formed  by  an 
hicohUion  of  the  secreting  membrane,  there  are  some  few  others  which  are  f4>rmc<l 
by  a,  protrumon  of  the  same  structure,  its  in  the  va.^icular  fi"inges  of  synovial  mem- 
branes.    This  form  of  secreting  structure  is  not  nearly  so  frequently  met  with. 


miGIN  AND  DEVELOPMENT  OF  THE  BODY. 


THE  whole  body  is  developed  out  of  the  OTum  (Fig.  72)  when  fertilized  by  the 
spermatozoa.  The  ovum  is  merely  a  fcsimijle  nucleated  cell,  or  collection  of 
protoplaj^m,  ami  the  spermatoxoa  disapjietir  when  they  have  aceomplisbed  their 
mysiiterious  function.  All  the  comjdicated  changes  by  which  the  various  intricate 
organs  of  the  whole  body  are  formed  from  one  t^imple  cell  mny  be  reduced  to  two 
general  processes — viz.  the  segmentation  nr  vieavayf  of  cells,  and  their  differentia- 
tion. The  former  proeesH  cousistri  in  the  splitting  of  the  nucleus  and  its  investing 
cell-wall,  whereby  the  original  cell  is  represented  by  two.  The  differentiation  of 
cells  is  a  term  used  to  describe  that  unknown  power  or  tendency  im[iressed  on  cells 
which,  to  all  methods  of  examination  now  known,  seem  absolutely  iilentical, 
whereby  they  grow  into  different  forms :  so  that  (to  take  the  first  instance 
which  occurs  in  the  growth  of  the  embryo)  the  indifferent  cells  of  the  vascular  area 
are  differentiated,  some  of  them  into  blood-globules,  others  into  the  solid  tissue 
which  fortns  the  blood-vessels.     The  extreme  complexity  of  the  process  of  develop- 
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Fio.  72.— Ovumoftbeiow.  Fi«».  73.— Human   n^vum  from  a  rol«l- 

dle-BlseiJI    ft>nicl«;.     MnKiiifled  :{50  times 
.  i-jT"       1  T  o.  VlteUitK:"   niemhmne  or  tuna  prUucidn. 

ment  renders  it  at  all  times  diincuit  to  describe     ^'  ExtemHi    rM.rder  of  the   y..ik  and 

,,.    .,  »  ,         .,1  .  ,       ».,  internal   l»or<iiCr  of  the    vitelline  meui- 

It    intelligibly,  and    still    more    so  m    a  work     like       brane.    c.  Uermlnal    veMi.le   and    gc-rmJ- 

this.  where  adequate  space  and    illustration  can     "**'  ^''"*" 
hardly  be  affHrded,  having   respect   to   the  main 

purpose  of  the  work.  I  can  only  hope  to  render  the  leading  features  of  the  pro- 
cess tolerably  plain,  and  must  refer  the  reader  who  wishes  to  follow  the  various 
changes  more  minutelv  to  the  special  works  on  the  subject,  and  espt^cially  the 
work  of  Foster  and  Balffuir.  Many  of  the  statements  which  are  jicceptetl  in 
human  embryology  are  made  only  on  the  strength  <d*  experiments  on  the  lower 
antujals,  illrect  observation  on  the  human  subject  being  impossible. 

The  ovum  is  a  small  spheroidal  body  situated  in  immature  Graafian  vesicles 
near  their  centj-e.  but  in  the  mature  ones  in  contact  with  the  membnina granulosa^ 
at  that  part  of  the  vesicle  which  projects  from  the  surface  of  the  ovary.  The  cells 
of  the  inembrana  granulosa  are  accumulated  nuind  the  ovum  in  greater  number 
than  at  any  other  part  of  the  vesicle,  forming  a  kind  of  granular  zone,  the  difii'ug 
prolii/eruH. 

The  human  ovum  (Fig.  73)  is  extremely  minute,  measuring  from  yj^j-  to  y^  of 
an  inch  in  diameter.  It  is  a  cell  consisting  externally  of  a  transparent  envelope, 
the  zona  pellueida  or  vitelline  inemhrane.  Within  this,  and  in  close  contact  with 
it,   is   the  yolk  or  vitellun:    imbedded   in  the  substance  of  the  yolk  is  a  small 


'  8ee  the  description  of  the  ovary  at  »  future  page. 
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vesicular  bodvt  the  germinal  vesicle  (ve»icle  of  Purkinje)^  the  nucleus  of  the  cell ; 
and  this  contains  as  its  nucleolus  a  small  spot^  the  macula  germinativa^  or  germinal 
$pot  of  Wagner. 

The  zona  pellucida,  or  vitelline  membrane,  is  a  thick,  colorless,   transparent 

raembrauo,  which  appeiirs  innlcr  the  microscope  115  a  radially  striated  membrane, 
bounded  externally  and  internally  by  a  dark  outline.  The  stris*  are  believed  to 
be  minute  pores,  and  are  regarded  as  the  chaunel>i  by  whieh  nutritive  iiarticle."* 
are  admitted  into  the  interior  of  the  ovura,  and  possibly  the  ^say  by  which  the 
spermatozoa  gain  access  into  the  interior  of  the  ovum,  after  the  rupture  of  the 
Graafian  follicle.  The  presence  of  these  striae  has  given  to  the  zona  pellucida  the 
name  of  znttn  radi'ittu  or  striateil  membrane  of  the  ovum.  The  zona  pellucida 
corresponds  to  the  chorium  of  tlie  impregnated  ovum. 

The  yolk  consists  of  granular  protoplasm — /.  e.  granules  or  globules  of  various 
sizes,  imbetlded  in  a  finely  reticulated  matrix.  The  sinaller  granules  resemble 
pigment;  the  larger  granules,  which  are  in  the  greatest  number  at  the  periphery 
of  the  yolk,  resemble  fat-globules.  In  the  liuman  ovum  ibe  number  of  granules 
is  comparatively  small.  Before  and  immediately  after  fertilization  it  shows  dis- 
tinct mi»vements  <tf  contraction  and  expansion. 

The  germinal  vesicle  consists  of  a  fine,  transparent,  structureless  menibrane 
containing  a  clear  matrix,  in  which  are  uccasionally  found  a  few  granules.  It  is 
about  j^  of  an  inch  in  diameter,  anfl  in  inimature  ova  lies  nearly  in  the  centre 
of  the  yolk  ;  but  as  the  <tvum  becomes  developed  it  appnuicbes  the  surface,  and 
enlarges  much  less  rapidly  than  the  yolk. 

The  germinal  spot  necupies  that  part  of  the  periphery  of  the  germinal  vesicle 
which  is  nearest  to  the  periphery  of  the  yolk.  It  is  nparpie,  of  a  yellow  culor, 
and  finely  grauuhir  in  structure,  measuring  from  ^-^^rif  ^"  jtVtt  "^  ""   inch. 

The  phenomena  attending  the  discharge  of  the  ova  from  tfie  Graafian  vesicles, 
since  they  belong  as  much  or  more  to  the  ordinary  function  of  the  ovary  than  to 
the  general  subject  of  the  growth  of  the  body,  are  described  with  the  anatomy  of 
the  ovaries  on  a  subse<|uent  page. 

Either  before  its  escape  fnmi  the  Graafian  fdlielr  nr  immediately  after,  the 
ovum  undergoes  a  peculiar  change,  which  results  in  the  formation  of  one  or  more 
peculiar  bodies,  the  polar  glohnh-M  of  Robin,  the  origin  of  which  has  not  hitherto 
been  known ;  and  also  with  the  formation  of  another  liody,  which  appears  to  tuke 
a  remarkable  part  in  fecundation,  and  is  named  the  "female  pronucleus."  The 
tnanner  in  which  these  brtdies  are  developed  from  the  germinal  vesicle  is  briefly  as 
follows:  Tsually  before  the  rupture  of  the  Graafian  follicle,  but  after  the  ovum  has 
become  nuiturc  or  ripe,  a  portion  of  the  germinal  vesicle  is  protruded  Mulside  the 
y<dk,  hm  still  remains  within  the  vitelline  membrane;  this  forms  a  small  globular 
mtts»  and  constitutes  the  first  polar  globule.  After  a  time,  generally  not  till  the 
ovum  has  entered  the  tube,  a  sec«md  protrusion  of  a  portion  of  the  germinal  vesicle 
takes  place,  and  forms  a  second  polar  globule.  We  have  thus  about  two-thirds  of 
the  germinal  vesicle  extruded  fnun  the  yolk  and  about  one-third  remaining  behind, 
and  at  the  ejection  of  each  of  these  bodies  a  visible  shrinking  of  the  yolk  takes 
place.  The  portion  of  the  germinal  vesicle  which  remains  liehind  recedes  from 
the  surface  toward  the  centre  of  the  yolk  and  assumes  a  spherical  form,  and  is 
now  termed  the  *' female  pronucleus."  All  these  changes,  it  must  be  understoo*!, 
occur  at  each  expulsion  of  an  ovum,  and  are  tjuite  independent  of  fecundation. 

The  first  changes  in  the  ovum  which  take  phice  at  the  time  of  conception 
appear  to  be  as  follows:  i)ne  or  more  spermatozoa  penetrate  the  ovum,  and  come 
into  contact  with  tlie  yolk  and  with  the  p<irtion  of  the  genuinal  vesicle  reniaining 
in  the  yolk.  It  .seems  as  if  this  m)rmally  occui"s  in  the  Falb>]jiaTi  tube,'  but  it  is 
p<j8«)ible  that  it  sometimes  occurs  befVu-e  the  ovum  has  entered  the  tube,  or  after  it 

*  Mjidt  physJolopiMts  na  BischofT  and  Dr.  M.  Barn*,  taught  lluU  ihe  ovum  is  fecmdale*!  in  tfie 
oT»r»',  i>ul  tlie  ruaMining  of  Dr.  Allen  Thom!«>n  apj^ears  verj'  cocent  in  prnviner  that  'he  usual  spot 
lit  w^ich  the  spermatozoa  meet  the  ovum  is  in  the  tube,  down  whi<  h  it  blowly  tmvels  to  the  uterus,  in 
its  oonrw  becoming  surrounded  by  an  albuminous  envelope  derived  from  the  walls  of  the  tube. 
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has  passed  thnxigh  the  tube  ainl  reiK'hed  the  cavity  of  the  uterus  ;  abnormally  it 
may  even  take  place  in  the  peritoneal  cavity,  (tne  spermatozoon,  more  advanced 
than  the  rest,  becDines  buried  in  the  yolk,  the  tail  disap]>ears,  an<l  the  head,  a  sort 
of  nuclear  body,  constitutes  the  "  mule  j>n)un€leus.  '  Thi8  grailually  approaches 
the  female  pronucleus,  which  by  this  time  is  j^itnated  in  the  centre  of  the  yolk. 
As  soon  as  they  come  into  contact  they  fuse  into  one.  and  thus  fecundatjnn  is 
effected  (Fig.  74).  It  is  believed  by  .s<jnie  pfiysiologists  that  one  spermatn/oou  is 
sufficient  for  fecundation;  but  in  all   j>robability  several  spermatozoa,  as  a  rule. 


^?i 


1^' 


-ift.  pr. 


-^m:0^' 


/./"•• 


fpr^ 


m.  pr. 
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Fio.  71.— Fertili/>ilion  of  theovum  of  mi  echimiderni.  n.  Sjiemmtozoon.  m.  pr.  Mnk- pniniirteits.  /.  «r.  Fe- 
male pn>tiiickniK.  1.  Aooession  of  n  i^i^rtTmntowioii  lo  the  ix'ri(»hfrj*  (»f  the  viteUiXH.  2.  Its  tK-in-lmtion.  11.  Trnn!'- 
fonniitlnn  of  the  head  of  the  spermiitozrxtii  into  the  inttfo  pronueleiis.  ^,  .'i.  BleadinK  <)i  the  rniile  iin<i  female 
prfinuelei.    tFrom  Qualn"*  Anatomy,  Seletjka.) 


jienetrate  the  yolk  and  undergo  the  same  proce.ss  of  conversion  into  male  pronuclei, 
reach  the  female  pronucleus,  and  fuse  with  it.' 

The  first  result  of  the  fertilization  of  the  ovum  is  a  clcnvage  or  multiplication 
of  the  yolk,  which  is  first  cleft  into  two  masses,  the  gerndnal  vesicle  having  pre- 
viously split  up  into  two  nuclei ;  so  that  it  now  consists  of  two  separale  masses 
of  protoplasm,  each  containing  a  nucleus,  situated  within  the  original  vitelline 
membrane,  which  takes  no  part  in  this  process  of  <!i vision.  Tben,  each  of  these 
two  ilaiightcr  elements  divides  in  like  manner,  and  thu.'*  four  nucleated  eleirients 
are  formed,  and  so  on,  until  at  length  a  mulberrydike  agglomeration  of  nucleated 
masses  of  [trotoplasra  results  (Fig.  75).  These  masses  are  sometimes  termed  vitel- 
line  gpftereit. 

The  manner  in  which  segmentaticm  occurs  is  somewhat  ])eculiar.  The  two 
spheres  resulting  from  the  first  cleavage  are  of  (ine<jual  sixe.  One,  which  for 
the  sake  of  distinction  we  will  call  the  upper  or  epibla>stic  cell,  is  larger  than  the 
other,  the  hti'er  or  hy|ioblastic  cell.  And  after  tbey  have  divided  three  or  four 
times  the  rate  of  cleavage  in  the  spheres  <ierived  from  the  upper  or  epiblastic 
segment  becomes  more  rapid  than  in  those  derived  from  the  lower  or  hypo- 
bla.stic  segment.  In  addition  to  this,  the  spheres  derived  from  the  upper  segment 
have  a  tendency  to  .sipread  over  and  enclose  those  fr^m  the  lower  segment;  so 
that  by  about  the  ninth  or  tenth  ili vision  there  is  an  external  layer  of  spheres 
derived  from  the  primary  upper  or  epiblastic  segment  surrounding  and  almost 
enclosing  a  moss  of  sjdieres,  which  in  consequence  of  their  diminished  rate  of 
cleavage  are  fewer  in  number  and  larger  in  size,  derived  from  the  primary  lower  or 
hypoblastic  .segment  (Fig.  76,  a).  Fluid  collects  between  the  two  sets  of  spheres, 
except  at  one  part,  where  they  remain  in  contact,  and  the  ovum  is  converted  into 
a  .sac,  fonued  by  a  layer  of  spheres  derived  from  the  tip]ter  primary  segment,  ami 
containing  ut  one  part  another  mass  of  sjiheres  derived  from  the  lower  i|*rimary 
segment  (Fig.  7*5,  a).      The  inner  cells  are  rather  more  granidar  than  the  outer, 

'  If  tito  student  refersi  to  the  development  of  the  getieralive  organs,  he  will  fiiul  th»t  the  ovum  of 
llie  fk-niale  and  the  tJjierniatnroon  of  tht*  male  are  derived  fn)m  fundjitiuiilallv  the  witne  striirliires, 
and  tliercforc  tlieir  fusion  is  the  union  of  two  clenicntH  of  very  fiiniilar  taoriilioK>gical  vulue. 
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beneath  whicL  they  gradually  spread,  becoming  applied  ovor  a  part  of  their  inner 
surface  in  a  single  hiyer;  so  that  the  ranty  is  afterward  enclosed  more  or  less 
completely  in  a  double  layer  of  cells. 


^<ct. 


*^■;^>5■°*i^^• 


v^M^'i 


p.ffL 


era. 


Fifi.  75. — First  stnees  of  speraentntion  of  n  mnmtnnliitn  ovum;  soml-diagrmnnuitk-.  fFrom  a  drnwinij  by 
Alien  Thiimson.)  r.  p. Zona  tM>lIii«-tdn.  p.  j?/.  Polar  >s'l"l'Uks.  ftV.  Kpibla^tlo  tt'll.  f-«f.  Hy|K>tiIa»tic  lell.  <i.  DJvixlo!! 
into  iwi>  )»phen'».  6,  Stajjv  <»f  fuiir  spheres,  c.  KiKht  sipheivs.  tht-  t'liiblnstlc  ev.\\»  jwrtiaUy  (^{u-lo^iiig  Un-  hypo- 
blutU'  cellB.  d,  e.  i)uci>«eding  stnges  of  se^enUitloD,  ahowiug  the  inort*  rapid  division  of  the  epibliutic  celts 
fttid  the  encloBure  of  the  hypoblastic  cell*  t>y  ihem. 

The  ultimate  destination  of  the  outermost  complete  layer  of  spheres  is    at 
present,  doubtful.     By  some  they  are  believed  to  be  transitory  and  to  gradually 


^. 


^-. 


Pio.  76— Ovum  of  . 
ItUtKt.  bp.  Pi  HOC  where 
Bencdcn.) 


the  nibbit  nt  thi-  end  of  the  process  of  s«»ifroentatlon.    rp.  epiblast.    Aj/.  Primitive  hyi>o- 
e  the  epiblii>t  hiu  not  yet  urowu  over  the  hyi)<>blji»t.    iFrom  Balfour,  after  Ed.  v»u 


disappear  in  the  couree  of  the  formation  of  the  various  layers  of  the  blastodermic 
membrane;  by  others  it  is  thought  that  they  ffrm  the  outer  layer  (epiblast)  of 
this  membrane.  Adopting  the  latter  and  more  general  view,  the  ovum  would 
consist  of  a  cavity  surrounde*!  by  (1)  a  layer  of  cells  completely  lining  the  inte- 
rior of  the  vitelline  membrane,  an«i  (2)  by  a  secon<l  layer  internal  to  these  and 
partially  lining  the  interior  of  the  outer  layer,  both  sets  of  cells  derived  from  the 
segmentation  of  the  yolk.  The  double  layer  of  cells  is  called  the  '*  blastodermic 
membrane/*  the  outer  layer  being  tenned  the  '*  epiblast,"  and  the  inner  the  "  hypo- 
blast." « 

At  first  the  area  of  the  blastodermic  membrane,  which  consists  of  both  the 
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iDDer  anil  outer  layers  <if  cells,  is  a  siuull  disk,  in  wiiich   the  first  traces  of  the 

embryo  are  *ieen  :  hence  it  is  called  the  tfermmal 

dink  or    area  ijirminatira  (Fig.    77).     The  first 

trace  of  the  embryo  apuears  as  :i  fjiiiit  streak  at 

the  fiosterior  end  of  the  area  germinativa,  called 

the  primitive  traee.     After  the  formation  of  the 

primitive  trace,  but  previous  to  the  appearance 

of  the  next  parts  of  the  embryo,  presently  to  be 

described — vi/..  the  laminse  dorsales  and  the  noto- 

chord — I  he   blastodermic  membrane   consists  of 

only  two  layers,  the  epihlaxf  and  ht/poMfi)iit,  but 

after  the  formation  of  these  structures  a  third 

layer  makes  its  apjtearnnce.     This  is  the  metto- 

liiant^  and  is  situated  between  the  other  two  (Fig. 

7H).     As  Ui  the  precise  origin  of  this  third  layer 

itifmbraue    2.  BUisIofjerni.   3.  Germiiini     considerable  difference  of  opinion  exists.    Accord- 
urea.     4.  Place  wriere  the  blaAtodcna  in      .  >  i       •  •     •     x»  i  ■      i     » 

just  divided  Into  Us  two  layers.  ing  to  some  emijryologists,  it  IS  turnied  entirely  by 

proliferation  of  ctdls  behuiging  to  the  epiblastic 
layer;  according  to  others,  it  is  formed  by  a  splitting  of  tlie  hy|ioblast.  or,  at  all 
events,  a  <lifFerentiation  of  it  into  a  central  laver  of  mesnblastic  cells  and  a  lower 


Fiii,  7"  — t  ivuni  with  llie  ni-rminnl  Hn'«. 
uet'n  In  profile  to  show  the  ilivisiiui  of  ihe 
f  WasUMli-rmie     membrane.       I.    VHrfltne 
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Tio.  78, — SeeTion  acros*  the  anterior  part  of  the  mt'rtullary  jrrirfive  of  an  early  emtiryo  of  the  inilnea  pim.  i  By 
S<'hMfer.  Frtini  Qurtinn  AnnUnnfi,  IHW^t,)  rp.  Folds  of  cpn.lii.Ht  risiiiji  upon  either  side  of  the  niiiWle  line,  ami 
thus  boundInK  the  niediillnry  nr«Mne.  m^i.  Middle  of  niedullnry  ifrtMive.  hi/.  HyttoMabt.  whieh  is  in  onitMet  with 
tin'  medullarv  epUda>«t  at  the  middle  of  thv  tTimve,  hut  in  elsewhere  separated  fTom  U  by  n>ec<»l>lHsl,  in.  whk'h 
hit*  burrowed  forward  tx-tween  the  Isvo  primary  liiyers.  A  eleft  Is  wen  in  the  mejioblasl  "on  either  side:  thli'  ii 
the  f'diimieneeineiit  of  the  anterior  part  of  the  r^dy-cavity 

layer  of  hypoblastic  cells.  Or,  what  seems  most  probable,  it  is  derived  mainly 
fnnn  the  epiblast,  the  hypoblast  taking  a  smaller  and  more  subordinate  share  in  its 
foriTiati<m.  But  in  whichever  way  this  third  stratum  may  be  formed,  the-  blasto- 
dermic membrane  eventually  consists  of  three  layers :  The  external,  which  used 
to  be  called  the  serous  layer,  hut  is  now  more  coniniotily  termed  the  epifJaxt^  or 
ectodfirm  :  the  internal,  the  mucous  layer,  the  hifpohhinf,  or  etiftxienn  :  ami  the 
middle,  which  is  now  usuallv  called  the  mcsohlant  or  mesoderm,  but  wbirb  was  for- 
merly named  the  *' vascular  layer." 

The  epihfaHf  is  mainly  concerned  in  the  formation  of  the  external  cuticle  and 
the  whole  of  the  nervous  system.  It  consists  of  cells  of  an  epithelial  character ; 
that  is  to  say,  cells  of  an  irregular  columnar  shape,  forming,  for  the  most  ])art.  a 
single  stratum,  hut  becoming  more  numerous  and  flattened  at  the  germinal  disk. 
The  epidermis  of  the  body  and  all  the  invfilutions  of  the  eiiidernjis  in  the  ducts  of 
superficial  glands,  as  the  mamniee.  as  well  as  the  brain,  the  spinal  cord,  the  nerves. 
and  the  portions  of  the  nose,  eye,  and  ear,  which  are  directly  tormed  from  the 
brain,  are  developed  from  it.  The  external  layer  of  the  amnion  is  also  formetl 
from  the  epiblast,  and  probably  alstt  a  portion  of  the  chorion. 

The  htipohJaHt  is  niainly  ccmcerned  in  forming  the  internal  epithelium — viz. 
that  of  the  whole  alimentary  passages  except  the  month  and  a  small  portion  of  the 
rectum  near  the  anus  (which  are  ftunicd  by  involutions  of  the  epiblast);  that  of 
the  respiratory  tntct,  which  is  originally  an  offset  from  the  alimentary  canal  ;  and 
the  epithtdium  of  all  the  glandular  mgans  which  open  into  the  intestinal  tract. 
The  hypoblast  fttrms  also  the  deeper  layer  of  the  umbilical  vesicle  and  allantoig. 


Fir.,  i*),*— Diagrams  tosjiow  llu- di>\\"l(j(>nit'iit  <»f  tlie  Uirt-e  hlnst<jdermlpl«yer»  on  «iitero-f><*lfr»iirst.*ilk>ii.  A. 
IV>rtlon  of  ovum  with  tlif  vltflllrK-  jnemttrani'  imd  Kfnii1ii»1  liri'a.  BC  D  E  F,  Viirlotis  stnges  of  dt.'Vi'l(»|inKMit. 
G.  Ovum  In  the  nittTUM  ami  f4>rmullini  of  decidnu,  1.  Vitelline  membrane.  2.  Extcrnol  bluModfrmlc  laver.  '2'. 
Vcftioula  serosa.  :^.  Middle  hlii-sloduraiiL-  layur.  4.  Interuul  laver.  i.  Vestijfo  of  the  fulutv  emhryo.  b.  Ccph- 
ttlic  llexuri'  of  tlu-  nmnloH.  7.  r«ndfll  flexun;.  8.  SjKit  ivh.Ti*  tW  »imninn  nnd  Vfsirula  »cih>».«  art- coniluuitus. 
«■.  PoBtorior  umbUiciis,  y.  rartliac  t-avity.  10.  Exlenml  flbnuis  layer  i>f  the  iinihilkal  vesic-lf.  11.  ExttTual 
tllinms  layer  of  the  amnion.  12.  Internal  layer  of  the  lila»UMkrm  furmlnif  (he  inie?*llue.  VS.  U.  Exleriml  laver 
of  the  allantols,  extendi  iii;  to  the  inner  siirfaee  of  the  veMeula  serosa,  iri.  The  <ame.  now  eompletely  applkMl  to 
the  inner  siirfaeu  of  the  ve^ienlu  sertrtia.  16.  rnibiliial  cord.  IT.  Vmhllicftl  ve^Hels.  IS,  Amnion.  19.  L'liorion. 
'Jib.  Fit^tttl  iilaccnta.  1\,  Muoutus  membraui:  of  ulenu.  '£1.  Maturual  placenta.  23.  Deeidiia  reftuxa.  "ii.  Mus- 
cular wall  of  uterua.  

♦The  samr  note  applies  to  this  as  to  the  preceding  diagram. 

tlevelnped  from  iln*  liypoblust.     Tho  vascular  ^vsteni  of  tlie  fwtus  extends  to  the 
yolk  ami  lite  imiteruul  |art8  aloug  lite  tiuibiliea!  vesicle  and  allaiitois,  so  that  the 
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greater  part  of  these  bodies  and  the  outer  layer  rjf  the  iiTniiioii  are  also  formed  out 
of  the  mesoblast.  The  fcetal  portion  of  the  placenta,  beiiip  essentially  a  vascular 
structure,  is  also  developed  from  the  niesohlast.  Its  eclls  are  irregular  and 
branched  and  surrounded  by  a  considerable  amount  of  intercellular  fluid.  It  may 
therefore  be  rej^arded  as  resembling  more  closely  embryonic  connective  tissue. 

First  Rndiments  of  the  Embryo  (Figs.  79  and  80). — The  primitive  trace  alluded 
to  above  as  appearing  in  the  area  germinativa  is  a  very  transitory  structure,  which 
marks  the  direction  of  the  embryonic  axis,  and  is  gradually  lost  in  conse{(uence€)f 
its  place  becoming  occupied  by  the  rudimentary  spinal  column. 

The  first  real  approach  toward  a  definite  form  in  the  embryo  is  made  (1)  by 
the  development  of  the  rudimentary  spina!  column;  {"2.)  by  the  cleavage  of  the 
middle  layer  of  the  blastodermic  membrane  fnuu  which  a  part  of  that  column  is 
derived;  and  (3)  by  the  incurvation  of  the  column  at  its  cejjhalic  end  to  form  the 
brain  and  brain-case. 

First,  a  folding  up  of  the  cells  of  the  epiblast  or  outer  layer  takes  place.  This 
eomraences  in  the  anterior  part  of  the  area  germinativa,  and  exten<ls  in  the  same 
direction  as  the  primitive  trace,  gradually  occupying  its  position  until  this  latter  is 
lost  at  the  caudal  extremity  of  the  embryo  (Fig.  81).  This  folding  up  of  the 
epiblast  gives  rise  to  a  longitudinal  groove  down  its  centre,  in  conseijuence  of  the 
manner  in  which  the  cells  of  the  epiblast  are  heaped  up  into  two  huigitudinal 
ridges,  with  a  furrow  between  them,  so  that  the  sides  and  base  of  the  groove  are 
formed  of  epiblastic  cells  (Fig.  82,  a).  The  niesoblast,  lying  between  the  epiblast 
and  hypoblast,  fills  uj)  the  space  thus  caused  between  these  two  layers,  so  that 
the  si<les  of  the  groove  are  occupied  by  a  longitudinal  thickening  of  mesoblast ;  the 
two  masses  being  separated  at  the  bottom  of  the  groove  by  tlie  junction  of  the 
epiblast  and  hypoblast  at  the  situation  of  the  primitive  trace.  The  groove  becomes 
deeper  and  deeper  in  consequence  of  the  further  growing  up  of  the  cells  to  form 
the  ridge  on  either  side.  In  this  way  the  ridges  eventually  become  two  plates,  the 
lamina'  dontalen  or  meduUarif  plates,  which  finally  coalesce  and  thus  form  a  closed 
lube,  the  neural  eanaU  lined  by  epiblast  and  having  a  covering  of  the  same  mem- 
brane (Fig.  82).  These  membranes  are  at  first  in  contact  with  one  another,  but 
eventually  become  separated,  mesohlastic  structures  growing  up  between  them,  and 
the  line  of  coalescence  becomes  obliterated.  The  coalescence  first  takes  place  in 
the  middle  of  the  embryo,  then  toward  the  cephalic  end,  and  lastly  at  the  caudal 
extremity.  The  lining  of  this  tube  is  developed  into  the  nervous  centres,  the 
covering  into  the  epidermis  of  the  back  and  bead.  The  cei)halic  extremity  of 
the  neural  cuual  is  soon  seen  tr)  be  more  dilated  than  the  re^,  and  to  present 
constrictions  dividing  it  imperfectly  into  three  chambers;  the  brain  is  developed 
from  this  dilated  portion;  the  spinal  cord  takes  its  origin  from  the  remainder  of 
the  tube.  Below  the  neural  canal  the  hypoblast  an<l  ejnihlast  are  in  contact, 
separating  the  two  longitudinal  thickenings  of  mesoblast  *m  either  side  of  the 
canal.  Here  a  thickening  of  the  hypoblast,  commencing  from  the  anterior  end  of 
the  primitive  trace,  takes  place,  find  gradually  separates  itself  off  from  the  hypo- 
blast, lying  between  this  membrane  and  the  epiblast,  at  the  bottom  nf  the  neural 
canal.  This  is  known  as  the  notochord  or  chorda  dtyrsalis.  This  when  fully 
developed,  forms  a  continuous  rod-shaped  body  lying  below  the  primitive  grcfove 
and  composed  of  clear  epithelium-like  cells.  It  is  essentially  an  embryonic  struc- 
ture, though  traces  of  it  remain  in  the  centre  of  the  interverteloal  disks  through- 
out life.  The  collecti<m  nf  mesoblusMc  cells,  which  forms  a  thick  longitudinal 
c<dumn  on  either  side  of  the  neural  canab  becomes  separated  from  the  rest  of  the 
mesohlastic  layer.  It  un<iersoes  a  series  of  transverse  seirraentations  and  becomes 
converted  into  a  row  of  well-defined,  dark,  st^nare  segments  or  masses,  separated 
by  clear,  transverse  intervals,  called  the  protovcrttln'iT  or  memldasfic  somites.  They 
first  make  their  appearance  in  the  region  which  afterward  becomes  the  neck,  then 
furtlier  forward  toward  the  head,  and  afterward  extend  abuig  the  body.  These 
bo<lies,  as  will  be  explained  hereafter,  are  not  the  satne  as  the  permanent  verte- 
brae, but  they  are  differentiated,   partly  into  the  vertebne  and  partly  into  the 
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timsclea  and  true  skin.  On  either  s^itle  of  the  prntovertcbne  the  mcsoblast  splitg 
into  two  hivers,  the  upper,  or  that  covered  by  epibhist,  is  called  mmatopieurt\  and 
the  lowei\  lined  hv  hvpoblaBt,  the  splanchnopkure  (Fie.  82.  B,  5-50-     From  the 
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Flu.  81,— Embrj-onir  «roa  n-f  the  ovum  €>f  a  ml»l>lt  iit  the 
»evL'tith  day.  of/,  Embrynnir  ureH.  o,  «.  Ke^kiu  uf  the 
blttHtor1«TmiL'  ve^ic•k'  1mTnetiiiiU"!y  Mjrruuinllii^  the  t^inbry- 
oalc  itn-ft.  fir.  I'riraitivo  streak,  rf.  Medullary  rhxivu 
(From  Kulliker.) 

former  the  skeleton  muscles  and  true  skiu  of  the 
external  parts  of  the  body  are  derived^  from  the  hit- 
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Vvh  M.-I>!jiirmmmiitlc  r^i-iIou  through  iht,*  ovum  of  n  mam- 
iuaI  iu  (ho  1  rthei'iiihryo     »'.  The  crHiiiivVtrU-hnil  iixin 

/.  (.  Th«;ri  [  ^ixliil  portions  of  thi.>  iiriinitivf  Hliiiu-iitiuy 

CMiial.    n  1      "I*    The  iNihit  of  rrtkrtlcii  Into  th<' filial' 

niuiiion  f  "ii.iK  ><(<".  rommunii'ntiriB  with  the  miMilk-  r>«rt  of 
the  Inti-slJni;  by  t' «.  the  vittUo  liitL<tiiial  <lu<  i.  «,  Thi-  ulliiutolsi. 
The  ovum  Is  surroumk^il  •.'Xlernully  by  ihf  vUImus  rhorluu 

aptly  compared  to  a  canoe  turned  over  (Fig.  83) 
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Fiti.  H'2.— TrRnsverse  seolkins 
thnniKh  the  embryo-chick  beAire 
ami  some  timi;  HlYertbe  eh)<»uri' of 
thi'  tneduliary  eaiml,  to  »how  the 
upvvHriJ  nmJ  dowtmsnl  itilk't-lfons 
ot  the  blastotlorm.  (After  Rt^mak.) 
A.  At  the  end  «f  the  Ilrst  day.  1. 
Noinehiml.  2.  Primitive  pr<w»ve  in 
the  tiu'fliiilHry  cnnal.  'A.  VAw  of  the 
dorsal  l^iiniinn,  4.  Corneous  iaver  or 
eplblast.  Mesoblust  divided  In  lU 
inner  iHirt,  C.  Hyiviblftst  or  epithe- 
lial inver.  T.  Seetlou  of  |irnluverte- 
br«l  I  flute.  B.  Oji  \hv  third  day  in 
the  Uinditir  realon.  1.  Xolfxhord  in 
il>>heuth.  1.  Mednllary  eanol  now 
rioted  in.  Jl.  Seelkni  of  the  medul- 
lary suh».|«nee  of  the  spinal  cord.  4. 
Corneou*  layer.  5.  Sotmatojileureof 
the  nu's<»bhij>t .  .V.  Snlanehnopleure 
(one  ll«nre  is  plnwd  in  tiu-  plenro- 
fK-rttoneal  eavitv).  H.  Tjiyers  of  liy- 
piiblust  in  the  Inletitines  xpreadlii^ 
«1j»o  over  the  yiilk.  •!  •  .i.  I'Hrt  ofthe 
fob)  of  the  amnion  formed  by  epl- 
bltiAt  Hud  &omat(»i)leiire. 

ter,  the  muscular  and  other 
mcsobla.stie  portions  of  the  vis- 
cera. The  .space  lietwcen  thera 
is  the  comtuon  plenro-peritoneai 
cavity-  Whilst  the  (laricte.s  of 
the  body  are  fetitl  unclosed,  this 
common  pi  euro- peritoneal  cav- 
ity is  continiioHs  with  the  space 
between  the  amnion  antl  cho- 
rion, as  i*een  in  Fig.  75',  f.  The 
tMubryo.  which  at  tirst  seems  to 
be  a  mere  streak,  extemls  longi- 
tudinally and  laterally.  As  it 
grows  f<*rward  the  cephalic  end 
becomes  rcmarknhly  curved  on 
itself  (cephalic  tle.xure),  and 
a  .smaller  hut  distinct  Ht*.\ure 
takes  place  at  its  hinder  end 
(caudal  He.xure).  At  the  .same 
time  the  sides  <if  the  embryo 
grow  antl  curve  toward  each 
oilier;  sm  that  the  embryo  is 
In  conseiiueiice  <.tf  this   incurv- 
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ing  of  the  embryo,  both  in  an  anteroposterior  and  a  lateral  direction,  the  original 
yolk,  with  the  three  layers  derived  from  the  cleavage  of  the  blastodermic  mem- 
brane which  cover  it,  is  converted  into  a  sort  of  hour-glass  sha])e  with  two  uneijual 
globes.  The  smaller  globe  is  ftrrmed  by  the  part  of  the  blastodernjic  memlirane 
(area  germinaliva)  which  has  already  undergone  certain  changes  in  the  formation 
of  the  embryo,  and  constitutes  the  part  which  has  been  compared  to  a  canoe.  The 
larger  globe  is  called  the  tfolksae  or  umbilical  vesichu  and  is  formed  by  the  rest  of 
the  blastodermic  membrane — /.  e.  that  part  which  is  not  concerned  in  the  formati(m 
of  tlie  area  germinaliva.  The  two  freely  communicate  through  the  constriction 
which  is  the  site  of  the  future  umbilicus,  and  through  this  constriction  the  internal 
layer  of  the  blastodermic  membrane  (the  hypoblast)  and  the  innermost  of  the  twt> 
layers  into  which,  as  has  been  already  stated,  the  mesoblast  divides — viz.  thesplanch- 
nopleure,  pass  out ;  the  incurving  having  only  involved  the  soraat<-»-pleural  layer  of 
the  mesoblast  and  the  epiblast  (Fig.  H4).     The  umbilical  vesicle  is,  therefore,  at 
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Fig.  kl— Dimjramiiiatlo  «cct]Qn  of  embryo,  sliowlng  the  formation  of 
thu  umbUical  vesicle. 

first  a  mere  part  of  the  general  cavity  of  the  yolk,  partly  enclose<l  by  the  embryo; 
but  as  the  latter  grows  roun<l  on  all  sides  toward  tlie  uiubilical  aperture,  the 
yolk  becomes  distinguished  into  two  portions.  One  lies  inside  the  embryo,  and 
eventually  forms  a  part  of  the  intestinal  cavity  (out  of  which  also,  as  will  here- 
after he  seen,  the  bladder  is  developed).  The  other  lies  external  to  the  embryo 
and  remains  therefore  for  a  time  a  part  of  what  is,  in  a  nn»re  restricted  sense, 
the  ovum.  The  two  parts  are  almost  separated  fmm  each  other  by  the  meeting 
of  the  abdominal  walls  of  the  euibryo  at  the  umbilicus,  through  which  ihey 
still  communicate  by  a  passage,  the  omphtdo-mt'senterir  durt,  the  tlestination  of 
which  will  be  pointed  out  presently.  The  extra-embryonic  portion  is  of  small 
importance  and  very  temporary  duration  in  the  human  subject.  It  is  for  the 
purpose  of  supplying  nutrition  to  the  embryo  during  the  very  earliest  period, 
before  it  can  obtain  it  fr«>m  the  uterine  sinuses  of  the  mother.  In  the  oviparous 
animals,  however,  wjierc  no  supply  of  nutritiiui  can  be  obtained  fr*(m  the 
mother,  since  the  egg  is  entirely  separated  from  her,  the  yolk-sac  is  large  and 
of  great  importance,  as  it  supplies  nutrition  to  the  chick  during  the  whole  nf 
foetaiion.  Vessels  developed  in  the  middle  blastodermic  layer  soon  cover  the 
umbilical  vesicle,  forming  the  vascnhr  area,  the  chief  vessels  of  which  are  the 
omph(tlo-mt*9entenr,  two  in  number  (Fig.  85).  The  vessels  of  this  area  appear 
to  absorb  the  fluid  of  the  umbilical  vesicle,  which  as  the  fluid  is  absorbed  dries  up 
and  has  no  further  function.  The  activity  of  the  umbilical  vei*icle  ceases  about 
the  fifth  or  sixth  week,  at  the  same  time  that  the  allautois,  which  is  the  great  bond 
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of  vascular  connection  between  the  embryo  and  the  uterine  tissues,  is  formed.      In 
fa€t,  the  umbilical  vesicle  provides  for  the  nutrition  of  the  fn?tus  from   the  ovum 
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Tia.  85. — MnRn1fl«'<l  vk*w  of  the  Iniman  tnilirvM  ivf  four  wt»»?ks,  with  the  merabmnf*  open(«d.  (From  Le{sh- 
uiann  nfier  Topt*.)  >j.  The  iiinblllL'al  vcsicJe  with  the  oniphah>-incheiilt.Tic"  vesspls,  r.  and  its  lotijr  tuhul«r 
Bttachmt'Tit  to  ihi*  iiitcstlnL'.  c.  The  villi  of  thf  ehnrkm.  m.  Tht;  aniiilon  oiwru'il  u.  ^lIl^k*-s^l<'  «if  the  hIInii- 
tolF,  anrt  oil  each  sf«K*tjf  this  tht*  timbllicul  vessels jwussinit  nut  Uj  the  chorion.  In  the  eml>ryo:  a.  Th«  eye.  r. 
The  car-vt*lcle.  h.  The  heart.  I.  The  liver.  ».  The  uitWr;  i*,  the  lower  Umb.  ur.  Wolftlaii  lM.>ily,  in  front  of 
which  *re  the  mesentery  and  fold  of  Inteatiue.    The  Wolffliiii  duct  ftiid  tubes  are  not  Tt>pr«scnteil. 

itself,  while  the  allantois  is  the  channel  whereby  it  is  nouiished  from  the  uterinie 
tissues.  The  umbilicul  vesicle^  containing  fluid,  remains  visible,  however,  up  to 
the  fourth  or  fifth  month,  with  it.s  jvLMlicle  and  the  ompbalo>mc.'*enteric  vessels. 
The  latter  vessels  become  atrophied  as  the  functional  activity  of  the  boily  with 
which  they  are  connected  ceases. 

So  far  we  have  traced — (1)  the  segmentation  or  cleavage  of  the  yolk  into  a 
number  of  nucleated  cells — "  vitelline  spheres."  (2)  The  accumulation  of  fluid 
within  the  ovum,  and  the  arran^ijement  of  the  vitelline  spheres  around  the  fluid 
on  the  internal  surfiice  of  the  vitelline  membrane,  forming  a  second  menibrune,  the 
**  blastodermic  membrane."  (3)  The  sepiiration  <tf  the  blastodermic  mendn'ane  into 
three  layers,  named,  from  within  outward,  the  "  hypoblast,"  the  **  nK'Soldasl/'  and 
the  "  epiblaat."  (4)  The  formation  of  an  elongated,  oval-shaped  tiisk,  called  the 
**  area  germinativa."  (5)  The  appearance  in  the  centre  of  the  area  germinativa  of 
a  delicate  line  of  furrow,  running  longitudinally,  and  called  the  **  primitive  trace." 
(0)  The  formation  of  a  distinct  groove  in  the  situation  of  this  primitive  trace, 
caused  by  the  growing-up  of  the  cells  on  either  *<ide  of  it,  so  as  to  form  two  longitu- 
dinal ridges,  called  the  '"laminae  dorsalcs/'  (7)  The  increase  and  incurvation  of 
these  laminte  dorsjiles,  until  they  meet  behind,  enclosing  a  canal  lined  by  epiblast. 
The  canal  is  the  neural  canal,  and  from  the  epiblast  which  linen  it  the  nervous 
centres  are  developed.  (8)  The  foimation,  in  the  hypoblast  immediately  under  this 
canal,  of  a  continuous  r<>d-shai»ed  body,  the  **  chorda  dorsalis,"  or  "notochord." 
(!•)  The  formation  from  the  mesoblast,  on  either  side  of  the  notochord.  of  a  longi- 
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tudina]  column,  divided  into  a  number  of  square  segments,  the  *' protovertebme." 
(10)  The  splitting  of  the  mesoblast,  external  to  the  protnvcrtebra&,  into  two  layers — 
the  outer,  called  the  ''somatopleure,"  lined  externally  by  the  epiblast ;  the  inner, 
called  the  ^^  splanchnfjplenire,"  lined  internally  by  the  hypoblast,  a  space  being  left 
between  the  two  which  forms  the  *'  pleuro-peritoneal  cavity."  (llj  The  curving  of 
the  embryo  on  itself.  bi)th  loiigitudinally  and  laterally,  so  as  to  be  comparable  to  a 
canoe;  the  walls  being  formed  of  all  three  layers  of  the  blastodermic  membrane 
and  the  well  of  the  canoe — that  is  the  body-cavity  of  the  embryo,  opening  into 
the  cavity  of  the  yolk-sac.  (12)  A  portion  of  the  yolk-sac  lying  in  the  body- 
cavity  of  the  embryo,  and  a  portion  outside  it;  the  two  communicating  by  a  duct, 
the  "  ompbiilo-mesenteric  "  duct.  The  portion  of  the  yolk-sac  external  to  the  body- 
cavity  is  termed  the  umbilical  vesicle,  and  provides  nutrition  to  the  embryo  until 
such  time  as  the  allantois  is  formed;  vessels,  developed  from  the  middle  blastf> 
dermic  layer,  ramifying  over  it,  and  gradually  absorbing  ita  contents.' 

The  next  step  toward  a  clear  understanding  of  the  development  of  the  embryo 
is  to  have  a  proper  conception  of  the  manner  in  which  the  membianes  develojiing 
the  foetus  are  formed. 

The  membranes  investing  the  foetus  are  the  amnion,  the  chorion,  and  the 
decidua.  The  two  former  are  developed  from  ftctal  structures,  and  are  [•roper  to 
theftelus;  the  latter  is  formed  in  the  uterus,  and  is  derived  froni  the  maternal 
structures. 

The  Amnion. — The  amnion  is  the  membrane  which  immediately  surrounds  the 
embryo.     It  is  of  small  size  at  first,  but  increases  considerablv  toward  the  middle 
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Ft«.  KR— DUgfratn  of  «  tratuTeree  gection  of  a  tnnnimiilfan  embryo,  showing  the*  mode  of  formation  of  the 
•mnlon.  The  amniotic  folds  have  nearlv  united  in  the  mi<ldle  line.  (From  Quain's  Anatomy,  vul.  1.  pt.  I,  lt%H».) 
Epiblast.  blue;  i2ic«oblftst>  red ;  hypoblast  and  notochord,  biack. 

of  pregnancy,  as  the  f«tus  acquires  the  power  of  independent  movement.  It  exists 
only  in  reptiles,  birds,  and  mammals,  which  are  hence  called  'vAmniota,'*  but  is 
absent  in  amphibia  and  fishes.  It  is  formed  thus:  At  or  near  the  extremities  of 
the  incurved  fcetus — that  is  to  say,  at  the  point  of  constriction  of  the  blastodermic 
membrane,  where  the  portiim  which  has  undergone  changes  to  ff>rm  the  body  of 
the  embryo  joins  the  part  devoted  t(»  the  formation  of  the  umbilical  vesicle — an 
inflection  of  the  epiblast  and  outer  layer  of  the  mesoblast,  which  have  become 
i^parated  from  the  inner  layer  of  the  mesoblast  and  hypoblast  by  the  formation  of 
the  pleuro-peritoneal  cavity,  takes  place  (Fig.  l^K  i>  7).     These  inflections  or  back- 

*  Accordins^  to  Professor  John  A   Ryder,  it  is  "  very  doubtful  if  any  considerable  amount  of 
oatriment  \»  supplied  to  the  euibryo  from  the  yolk-Hac  at  any  time." 
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ward  folds  commence  first  at  the  cephalic  extremity,  and  stitjseiiiiently  at  tbe  caudal 
end  and  .side.s,  and  deepen  more  and  mure,  in  Cfmjsequence  of  the  sinkin^r  of  tlie 
embryo  into  the  hhistodermiu  vesicle,  uuttK  gradually  approaching,  they  meet  one 
another  (Fig.  1\.K  E  7).  After  they  come  in  contact  they  fuse  together,  and  tfie 
septum  between  them  disapfiears ;  so  that  the  inner  layer  of  the  cephalic  fold  becomes 
continuous  with  the  inner  layer  of  the  caudal  fold,  and  the  outer  with  the  outer 
(Fig.  79,  F  7').  Thus  we  have  two  membranes,  one  f<trmed  by  the  inner  layer  of  the 
fold — the  true  amtn'on — which  encloses  a  space  over  the  back  of  tlie  embryo — the 
amniotic  cavittf  (Fig.  79,  F  and  (i,  a) — containing  a  clear  fluid,  the  li^iitor  mtinii} 
The  other,  the  outer  layer  of  the  fold — ilm  fahe  amnion — lines  the  internal  surface 
of  the  original  vitelline  membrane.  Between  the  two  is  an  interval  which  of 
course  communicutes  with  the  pleuro-peritoneal  cavity.  Thi.s  it  continues  to  do 
until  the  body-walls  of  the  embryo  have  grown  up  and  coalesced  at  the  umbilicus. 
Then  the  amniotic  fold  is  carried  downward,  and  encloses  the  umbilical  cord,  by 
which  the  fa^tus  is  attached  to  the  placenta.  The  true  amnion — or.  as  it  is 
usually  called,  the  amniim— is  formed  of  two  layers,  derived  respectively  from 
the  epiblast  and  from  the  parietal  layer  of  the  mesoblast.  The  one  from  the 
epiblast  consists  of  nucleated  cells ;  the  other,  from  the  mesoblast,  has  a  fibrous, 
and,  according  to  some  embryologists,  a  muscular  structure;  at  all  events,  it 
possesses  tbe  power  of  rhythmic  contraction  during  life.  In  some  animals  this 
layer  is  vascular. 

The  amnion  is  at  first  in  close  contact  with  the  surface  of  the  body  of  the 
embryo,  but  about  the  fourth  or  fifth  week  fluid  begins  to  accumulate,  and  thus 
separates  the  two.  The  ipiantity  steadily  increases  up  to  about  the  sixth  month 
of  pregnancy,  after  which  it  diminishes  somewhat.  The  use  of  the  liquor  amnii  is 
believed  to  be  chiefly  to  aUow  of  the  movements  of  the  fietus  in  tbe  later  stages  of 
pregnancy,  though  it  no  doubt  serves  other  purposes  also.  It  c<mtains  about  1 
per  cent,  of  solid  matter,  chiefly  albumen,  with  traces  of  urea,  the  latter  probably 
fieri ved  from  the  urinary  secretion  of  the  fietua. 

The  Ohorion. — The  chorion  is  rather  a  complex  membrane  luade  up  essentially 
of  two  parts:  first,  of  the  membranes  of  tbe  ovum  external  to  the  pleuro- 
peritoneal  cavity — that  is  to  say,  of  tbe  vitelline  membrane  and  false  amnion  ; 
and,  seconiily,  of  a  diverticulum  of  those  layers  of  the  original  blastodermic  mem- 
brane which  are  internal  to  the  pleuro-peritoneal  cavity.  This  diverticulum  is 
called  the  iiilantois. 

1.  The  portion  of  the  chorion  which  is  formed  from  the  membranes  of  the  ovvm 
erfernal  to  the  pkuro-peritoneal  cdritj/, — We  have  seen  that  in  the  f<>nnation  tif 
the  amnion  we  had  two  layers  formed  out  of  a  re<luplicati(in  of  the  epiblast  and 
outer  layer  of  the  mesoblast :  one — the  rrwc  amnion — which  surrtmnds  tbe  embryo 
and  encloses  a  cavity  between  it  an<l  the  embryo — the  it)tniif>tit'  caritif :  and 
secondly,  thefahv  amnion,  which  lies  in  apposition  with  the  internal  surface  of 
the  vitelline  membrane,  and  is  continuous  at  its  periphery  with  that  part  of  the 
original  epiblust  and  somatopleural  layer  of  the  mesoblast  which  did  not  enter  into 
the  fonuation  of  the  area  germinativa  ;  and  that  between  these  two  layers  there 
is  a  space  (which  must  not  be  confounded  with  the  amniotic  cavity)  which  com- 
municates with  the  pleuro-]*('ritoneal  space,  and,  acc(u<ling  to  Dalton.  contains  a 
semifluid,  gelatinous  material.  The  external  part  nf  the  chorion  is  formed  out  of 
the  vitelline  membrane  with  the  false  amnion  and  its  peripheral  continuation  with 
tbe  external  layers  of  tbe  blastoderm  ;  but  the  exact  share  which  the  three  layers 
take  in  its  formation  is  at  present  uncertain.  By  some  embrvfdogists  it  is  believed 
that  the  vitelline  membrane  during  the  rapid  growth  of  the  ovum  becomes  attenu- 
ated, and  finally  lost :   by  others  it  is  thought  that  it  combines  with  the  other  layers 

*  The  student  should  he  CJireful  not  lo  oonfound  this  cavity  with  ihut  formed  between  the  tnie 
and  false  amnion,  which  eommnnicates  with  the  [vlfuro-jieritoneal  cavity  of  the  eenhryo.  Thi^^ 
l.-jtter  space  ouphl  with  more  itmprifty  to  Ik?  i-j»llvd  ilie  "amnirttii-  I'aviiy,"  sinoe  it  is  contained 
iKetween  the  layers  of  the  amnion;  whereas  ilie  so-called  umniotio  cavity  is  not  really  t>etwrfn 
the  layers  of  t^e  amnion  at  all,  but  between  the  itiner  kyer  of  the  amnitm  and  the  body  of  the 
embryo. 
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to  form  tbe  chorion.  But,  wbicLcver  is  true,  ut  a  very  early  period  of  gestation 
cellular  processes  or  fringes  grow  outward  from  tlie  external  surface  of  the  vitelline 
nieinhrniie.  or.  if  this  has  disapi>eare<i,  from  the  outer  hiyer  of  the  hlastoderm, 
which  has  heen  likened  by  Dalton  to  tufts  of  seaweed.  They  are  at  first  destitute 
of  vessels,  and  are  of  simple  cellular  structure.  These  fringes,  or  villi,  as  they 
subsequently  become,  cover  at  first  the  whole  surface  of  the  chorion;  but  as  devel- 
opment progresses  and  the  placenta,  by  which  ihe  extent  of  the  attachment  of  the 
ovum  tf»  the  uterine  walls  is  to  be  limited,  is  ab*Mit  to  be  formed,  the  villi  are  not 
further  developed  over  the  rest  of  the  cbi>rit«n.  but  are  confined  to  that  ]»art  only 
which  is  to  form  the  fetal  portion  of  the  jilacenta.  They  may.  however,  be 
recognized  all  over  the  chorion,  as  abortive  processes,  during  the  whole  of  fa-tal 
gestation. 

2.  Thf  Alhtntois. — This  structure  is  derived  from  the  layers  of  the  blastodermic 
membrane  which  are  internal  to  the  pleiiro-peritoneal  space,  being  formed  by  the 
projection  of  u  h<dIow  Ynul  of  that  part 
of  the  hypoblast  and  splanchnopleure 
which  is  contained  in  the  body-cavity 
of  the  embryo,  and  which,  as  we  have 
before  stated,  is  intended  for  the  for- 
mation of  the  intestinal  canal  (Fig. 
83,  m).  It  exien<ls  into  and  through 
the  pleuro-peritoneal  space,  into  the 
cavity  between  the  true  an<l  false  am- 
nion, until  it  meets  the  latter,  over  the 
internal  surface  of  which  it  spreads. 
In  this  diverticulimi  two  arteries  and 
two  veins,  the  itUantoic  iwrnthy  are 
developed.  The  arteries  are  in  the 
first  instance  branches  of  the  two 
primary  divisions  of  the  abdominal 
aorta,  but  subsequently,  when  the 
two  aortas  coalesce,  they  become 
branches  of  the  hypogastric  arteries. 
The  veins  join  the  veins  of  the  yolk- 
sac,  and  form  the  umbilicjil  veins. 
When  the  allantois  meets  the  chttrion, 
branches  from  these  allantoic  vessels 
permeate  the  cellular  tufts  or  fringes 
which  have  been  described  as  grow- 
ing from  the  outer  surface  of  the  false 
amnion  and  convert  them  into  villi, 
and  these  eventually  form  the  ffctal 
portion  of  the  placenta'  (Fig,  85,  c). 
The  allantois  is  the  chief  agent  of  the 
early  circulation,  for  it  is  the  duct  or 
tract  along  which  the  ves.sels  extend 
which  convev  the  blood  of  the  embryo 
to  the  ftetal  chorion,  where  it  is  ex- 
poseil  to  the  influence  of  the  mater- 
nal blood  circulating  in  the  deci<lua 
or  uterine  portion  of  the  placenta, 
from  which  it  imbibes  the  materials  of  nutrition,  and  to  which  it  gives  up  ef?*ete 
materials,  the  removal  of  which  is  necessary  for  its  purification.  In  some  animals 
the  allantois  is  a  hollow  projection  and  is  usually  styled  the  allmifah  vesicle  ;  but 
ill  mmi  mammals,  and  especially  in  man,  the  external  or  mesoblastic  element 

•  In  some  aninml*  i*c»me  of  the  vessels  of  the  villi  ot  the  <h«)n«»n  are  derived  from  the  yolk-sac — 
that  is  from  the  (lUiphulo-miajeDteric  vessels, 
a 
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FlG.87.— Scclionnl  (>lAri  of  the  Kriivid  uterus  In  the 
llilrd  Hii'l  fourth  tiioiuh.  (From  vVuitMKT.J  a.  Plti^  of 
niuriiH  in  tht-  neck  of  Ihe  iittrus.  b.  pHlInpUn  HiU'.  c 
Tht' <h'rli!>m  vera.  (*.  The  deciduH  vera  pa.>«inK  int'itlif 
ripM  Frtllopian  tulx.-:  the  ^mvlty  of  tht  uterus  is  almost 
romplelely  o<'<-iii»ie(l  by  the  o\um.  e.  r.  roJnts  of  n  lh(  - 
lion  of  the  detUina  reflexfl  On  nature  the  unite<l  ii(.-riilua 
do  not  stttp  here,  but  f>a*s  over  the  whole  uterine  »iurf«ee 
of  tlie  i>liirentfl).  p.  Sumioseil  Hlliuitoiji.  h.  rmbiliriil 
vesicle.  (.Amnion.  *.  Chorion,  covered  with  the  decldua 
reflex*.  «/.  Caviiv  f»f  the  deeidua.  /.  Decidua  fierotiiui, 
or  pinccntal  dct'i<ina. 


DEVEL  OPMENT, 

undergoes  great  (levelopment,  wliile  ilie  iiiterntil  ur  liypoblastic  element  undergoes 
little  increase  bey*Jn(i  the  body  of  the  embryo,  so  that  it  is  very  dotibtfiil  whether 
any  cavity  exists  in  the  allantoic  beyond  the  limits  of  the  umbilicus,  or  whether  it 
does  not  rather  consist  ctf  a  }^i)!id  mass  of  material  derived  from  the  mestiblastic 
tissue.'  A  portion  of  the  jilbintoic  vesicle  WfA/y*  the  body-cavity  is  eventually 
destined  to  form  the  bladder,  while  the  remainder  forms  an  impervious  cord,  the 
urachufi^  stretching  from  the  summit  of  the  bladder  to  the  umbilicus.  The  part 
external  to  the  fitlua  forms  the  umbilical  cord,  by  which  the  fietus  is  connected 
with  the  villi  of  the  chorion,  and  which  eventually  form  the  fcetal  portion  of  the 
placenta. 

The  Becidua. — The  growth  of  the  chorion  and  placenta  can  only  be  understood 
by  tracing;  the  formation  of  the  decidua. 

The  decidua  (Figs.  80  «,  87)  is  fonued  from  the  mucous  membrane  of  the 
uterus.  Even  before  the  arrival  of  the  fecundated  ovum  in  the  uterus  the 
mucorjs  membrane  of  the  latter  is  vascular  and  tumid,  and  when  the  ovum 
has  reachcil  the  uterus  it  becomes  imltedded  in  the  folds  of  the  mucous  mem- 
brane, which  grow  up  around  it  and  fiually  completely  encircle  it,  so  as  to 
cover  it  in  entirely  and  excliule  it  fioin  the  uterine  cavity.  Thus  two  portifins 
of  the  uterine  mucous  membrane  (decidua)  are  formcilp— viK.  that  which  coats  the 
rou.scular  wall  of  the  uterus,  deeidua  vera,  and  that  which  is  in  contact  with 
the  ovum,  deridita  rejiexn.  The  decidua  vera  at  the  os  internum  and  at  the  oi>en- 
ings  of  the  Fallopian  tubes  is  continuous  with  the  lining  membrane  of  these 
canals,  the  thickening  fif  the  original  mucous  membrane  of  the  uterus  which  con- 
verts it  into  decidua  abruptly  ceasing  at  these  points.  The  neck  of  the  uterus 
after  conception  is  dosed  by  a  plug  of  mucus.  The  decidua  vera  is  perforated  by 
the  openings  formed  by  the  enlarged  uterine  glands,  which  become  much  hy])ertro- 
phied  and  developed  into  tortuous  tubes.  It  contains  at  a  later  period  numerous 
arteries  and  venous  channels,  continuous  with  the  uterine  sinuses,  and  it  is  from 
it  that  the  uterine  j)art  of  the  placenta  is  developed.  The  portion  of  the  decidua 
vera  which  takes  part  in  the  formation  of  the  placenta  is  called  the  deeidua 
seroiina  (Fig,  87,/). 

The  decidua  reflcxa  is  shaggy  ou  its  outer  aspect,  but  smooth  within.  The 
vessels  which  it  contains  at  first  disapijcar  after  about  the  third  month.  Abtmt 
the  fifth  or  sixth  month  the  s]>ace  between  the  two  layers  of  the  decidna  disap- 
pears, and  toward  the  end  of  pregnancy  (he  decidua  retlexa  is  transformed  into  a 
thin  yellowish  membrane,  which  constitutes  ihe  external  envelope  of  the  ovum. 

Much  additional  interest  has  been  given  to  the  physiology  of  the  decidua  by 
the  fact,  which  seems  to  be  now  established  by  the  researches  of  Dr.  John 
Williams,  that  every  discharge  of  an  ovum,  whether  impregnated  or  not,  is,  as  a 
rule,  acconij)anied  by  the  formation  of  a  decidua,  and  that  the  essence  of  men- 
struation consists  in  the  separation  of  a  decidual  layer  of  the  mucous  membrane 
fnmi  the  uterus;  while  in  the  case  of  pregnancy  there  is  no  exftdialion  of  the 
membrane,  but,  on  the  contrary,  it  undergoes  further  dcvelojiment  in  the  uuitmer 
described  above. 

The  Placenta  is  the  organ  by  which  the  connection  between  the  tVetus  and 
mother  ia  maintained.  It  therefore  subserves  the  purposes  both  of  circulation 
and  respiration.  It  is  formed  of  two  parts,  as  already  shown — viz.  the  maternal 
portion,  which  is  developed  out  of  the  decidua  vera  (serotina),  and  the  iVvtal 
portion  formed  out  «>f  the  villi  of  the  chorion.  Its  shape  in  the  human  subject  is 
that  of  a  disk,  one  side  of  which  adheres  to  the  uterine  wall,  while  the  other  is 
covered  by  the  amnion.  The  villi  of  the  choriim  gradually  enlarge,  forming 
large  projections^ — '*  cotyledcms '* — ^which  each  contain  the  ramifications  of  vessels 


'  In<lee<i,  it  would  appear,  from  the  reHparclies  of  His,  that  in  ihe  human  ern>>rvo  not  only  is  the 
allantoic  firmed  unueuaUv  e.irly,  «s  is  a<)mitteiJ  by  all,  but  in  an  ahoKether  exLt^ptional  inaiintT,  imt 
conni^ting  of  nn  ontprowih  from  ihe  j>ortiim  of  the  splancfinnnlenre  engupeil  in  the  formatinti  of  the 
alimentary  t-annl,  hut  being  present  from  the  very  earliest  iMjruxl  a*  a  stalk  connecting  the  posterior 
extreinilv  <>f  thi-  ♦iiiltrvo  with  ilu-  (liurion. 
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communicating  with  the  umbilical  (nllantoic)  arteries  and  veins  of  the  foetus. 
Tbei^e  vascular  tufts  are  covered  witli  epithelium,  luui  project  into  corresponding 
depressions  in  the  raucous  membrane  (decidna  vera)  of  the  uterine  wall,  Tlie 
maternal  portion  of  the  placenta  consists  of  a  large  number  of  sinuses  f»trmed  by 
an  enlargement  of  the  vessels  of  the  uterine  wall.  These  bring  the  uterine  blood 
into  close  proximity  with  the  villi  of  the  frtal  placenta,  which  dip  into  the 
sinuses.  The  interchange  of  Huids  necessary  for  the  growth  of  the  ffctus  and  for 
the  depuration  of  the  blood  takes  place  through  the  walls  of  the  villi,  but  there 
is  no  tlirect  continuity  between  the  materrml  and  fn'tal  vessels.  The  f«efal  ves- 
sels form  tufts  of  capillaries,  the  Mood  from  which  is  returned  by  suuill  veins, 
which  end  in  tributaries  of  the  umliilical  vein.  The  maternal  arteries  open  into 
spaces  somewhat  after  the  manner  of  the  arteries  of  the  erectile  tissues.  These 
spaces  communicate  with  a  plexus  of  veins  which  anastomose  freely  with  one 
anotlier.  and  give  rise,  at  the  edge  of  the  placenta,  to  a  venous  channel  which  runs 
around  its  wliole  circumference — the  plarfntal  »inux. 

The  timbilical  cord  appears  about  the  end  of  the  fifth  week  after  conception. 
It  consists  of  the  coils  of  two  arteries  {umbilical  originally  tilhintoie)  and  a  single 
vein,  united  together  In'  a  gelatinous  tissue  {jelh/  of  Wharton).  There  are  origin- 
ally two  umbilical  veins,  but  one  of  these  vessels  becomes  obliterated,  as  do  also 
the  two  omphalo-tnesenteric  arteries  an<l  veins  and  the  duct  of  the  umlMlical 
vesicle,  all  of  which  are  origiuaUy  contained  in  the  rudiruenlary  cord.  The  j>er- 
manent  structures  of  the  mrd  are,  therefore,  furnishetl  by  the  nllautois. 

In  this  manner  the  human  embryo  eventually  becomes  surrounded  by  three 
membranes:  (1)  the  amnion^  derived  from  the  outer  layer  of  the  mesoblast  and  the 
epihlaftt;(2)  the  rhon'on.  formed  most  probably  by  three  layers — the  allantois 
(which  is  derived  from  the  inner  layer  of  the  mesoblast  and  hypoblast),  the  false 
amnion,  and  perhaps  the  vitelline  membrane ;  and  (3)  the  decidua,  derived  fnuu 
the  mucous  membrane  of  the  uterus. 

Development  of  the  Embryo  proper. — The  further  development  of  the  embryo 
will,  perha|is.  be  better  understood  if  we  follow  as  briefly  as  |>ossible  the  principal 
facts  relating  to  the  chief  parts  of  which  the  body  consists — viz.  the  spine,  the 
cranium,  the  pharyngeal  cavity,  mouth,  etc..  the  nervous  centres,  the  organs  of 
the  senses,  the  circidatory  systenj,  the  alimentary  canal  and  its  upj>endages.  the 
organs  of  respiration,  and  the  genito-urinary  organs.'  The  reader  is  also 
referred  to  the  c'hroni»logical  table  of  the  devebtpment  of  the  ftetus  at  the  eml  e>f 
tliis  section. 

Development  of  the  Spine. — We  have  already  traceil  the  first  steps  in  the 
formation  of  the  spine:  (1)  The  loojiing  uj*  id*  two  longitudinal  folds  from  the 
cells  of  the  epiblast  on  either  side  of  the  primitive  streak,  so  as  to  form  a  groove. 
and  the  gradual  growing  together  of  these  ridges  {famttue  dortniliH)  so  as  to  con- 
vert the  groove  into  a  canal,  which  is  lined  by  epihhist,  and  out  of  winch  the 
spinal  cord  is  developed.  (2)  The  formation  in  front  of  this  groove  of  a  con- 
tinuous cellular  cord  enclosed  in  a  structureless  sheath,  the  notochord  or  ehonla 
doriaUn  (Fig.  8H).  The  notochord  extends  from  the  cephalic  to  the  caudal 
extremity  of  the  embryo,  and  lies  in  the  place  which  is  afterwai<l  occupied  by 
the  bo<lies  of  the  vertebrje.  ('^)  *  hi  either  side  of  the  neural  canal  a  portifin  of 
the  mesohlastic  layer  is  divided  huigitudinally  from  the  rest  of  tlie  mesoblast.  so 
as  to  form  a  thick  column,  wbicli  extentis  fnnn  the  cephalic  to  the  caudal  extremity 
of  the  embryo  on  either  side  of  the  spinal  canal  and  notochord  (Fig.  82,  a  7): 
this  is  the  protovfriebrnl  column.  From  the  greater  part  of  it  is  derived  the 
vertebral  column,  a  small  porti-m  at  the  u|jper  and  outer  part  being  differentiated 
from  it  and  eventually  forming  the  muscles  of  the  back.  (4)  This  colmun  under- 
goes a  process  of  transverse  segmentation  and  becomes  converted  into  a  number 

•The  scope  of  this  work  only  oennit^s  the  briefest  ]>(X.sil>le  referenoe  to  these  subjccbi.  Those 
who  wish  U>  slmlv  the  nnhject  of  emhryology  in  more  detail  are  ivferrvd  to  KoUiker's  IHntirickelnityx^ 
ijrtchifhit :  to  rof,  i.  pt.  1.  of  the  tenlli  cditiou  of  Qunin's  Anatumy ;  or  to  the  works  of  Professor 
Ihtlioit  and  of  F«wter  and  Balfour. 
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of  ijtiiKlrilateral  blocks,  the  prototHrtchral  (tomites  (Fig.  89).     The  process  of  seg- 
mentation commences  in  the  cervical   region  and   proceeds  successively  through 
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Fig.  88.— Trans veriie  Be<*tion  throuph  the  rlorsnl  reelon  of  *ti 
embryo  chick,  end  of  third  day.  (From  Foster  ttun  Balfour.) 
Am.  .\mnlcin,  mp.  Mu^ioU'-plate.  a:  <urdinHl  vein.  Ao.  HtuvnX 
Hortn  at  tin*  wtiiit  wht-rt*  ils  two  rix.ls  U-kIii  tf»  Join.  Ch.  Noio- 
i)i«.'rd,  H't/.  Wolffirtii  ilurt.  Wb.  Coiiitnenceiuent  of  formiition 
itf  Wolllliin  IvKly.  €p.  KpUilnst.  »o.  Somalofiloure.  A^.  Hj-po- 
blasi.  The  wcrtlon  pssscK  throuah  llie  pliK'i'  wh»^re  Iho  aUlut'll^ 
nry  caniil  lA//)  eoiurauuieate.s  wilh  the  yolk-siio. 


Fic.  W.-('ervtoil  part  of  the  primi- 
tive vertfbrul  c»ilumii  and  ttdjacrnl  jwrts 
of  an  enihrj-o  of  the  sixth  day,  sthoniiiK 
Ihc  flJv}*iioii  of  tho  iiriiiiitlvi'  wrtehral 
sexmenUi.  (Fn>rii  Kollikt-r,  after  lU*mak.) 
1,  r.  CbordH  dorsallH  in  It*  Kheath,  point- 
ed at  Its  upper  end.  l>  iK>lnts  by  three 
lines  to  llic  orttrinal  intervalK  'of  the 
priinili  ve  verltbnc.  a,  in  n  similar  mmi- 
ner.  iudlcatev  the  plaeeji  «>f  new  divis- 
ion liilii  permanent  bodies  of  vertebra;, 
r  indieatt*  the  l^irvdy  of  tlie  flr»l  eervlcal 
vertebra  :  in  this  nnd  the  next  the  primi- 
llve  dlvisiiui  hii*  disapjieared,  as  al»o  In 
(he  two  lowest  repre(»entHl— vlr.  d  and 
the  one  nb4jve;  in  thwe  intfrmediate 
the  line  of  division  is  sbowii,  1,  |>ointf< 
in  three  plaeex  to  the  vertebral  arches: 
and  .■>.  similarly,  to  three  enmnienclnK 
paiiKlia  of  the  spinal  nerve*  ;  the  dotted 
Sfunutits  out.-ide  theite  part**  are  the 
miD*eular  plales. 


the  other  regions  of  the  s[une  until  a  number  of  segments  are  formed,  which 
correspond  %'ery  closely  to  the  number  of  the  permanent  vertebrae.  (5)  These 
protovertebral  somites  extend  laterally;  they  grow  forward  and  inward  until  they 
tneet  in  front  of  the  notochurd  in  the  middle  line,  whitdi  they  thus  eneb*!Je,  nnd 
buekwaril  ami  inward  iinxind  the  spinal  canal,  which  they  also  enclose.  The 
notocbord  and  ihe  spinal  canal  arc  thus  surroun<led  by  a  cellular  mass  derived 
from  the  mesoblastic  layer,  which  constitutes  the  mernhrattintit  ruofrij'  of  the 
vertebra.  This  strncture  is  covered  on  its  internal  surface  by  hvpublast.  and  on 
its  outer  by  epiblast,  and  presents  the  transverse  segmentation  aln-ady  ilescribed 
(page  107).  (6)  The  next  step  is  the  conversion  of  this  [irimitive  membranous 
matri.x  into  cartilage.  This  takes  [dace  probably  about  the  fotirth  or  fifth  week 
in  the  human  embryo  (Kolliker).  The  part  of  the  protovertebral  somites  which 
has  extended  backward  to  enclose  the  spinal  foramen,  and  which  eventually 
forms  the  arches  of  the  vertebri?,  simply  undergoes  a  process  of  cbondrification, 
so  that  the  permanent  arches  correspond  to  the  primary  segment  of  the  jnotover- 
tebral  somites,  spaces  being  left  between  them  f«»r  the  spinal  nerves  and  ganglia 
to  grow  out  from  the  spinal  cord.  But  a  somewhat  more  com  [ilex  change  goes 
on  in  the  portion  of  the  protovertebral  somites  which  eticlo.ses  the  notocbord,  and 
which  is  tlestined  to  form  the  bodies  of  the  vertebrte.  Here  each  one  of  the  pro- 
tovertebral segments  undergoes  a  second  transverse  division  through  its  centre, 
and  in  the  interval  which  is  left  between  these  secondary  segmentations  the 
fibrous  structure  of  the  intervertebral  disks  is  formed.  The  half-segment  of  the 
original  pjotovertebral  somites  on  either  side  <tf  this  secontlary  segmentation  joins 
with  the  segment  above  and  lielow,  and  undergoes  chondritication.  ami  thus  forms 
the  basis  <'f  tln>  brnlv  of  a  future  vertebra.     £ucb  cartilaginous  body  of  a  vertebi*a 
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is  formed  therefore  out  of  half  an  original  protovertebral  plate  joined  to  the  half 
of  another  plate  above  or  below  it,  as  the  case  may  be.  (7)  The  notoehord  con- 
tained in  the  centre  of  ibis  chondrifying  mass  does  not  continue  to  grow,  but 
becomes  in  the  human  subject  relatively  smaller,  so  as,  at  last,  to  form  a  mere 
slender  thread,  except  opposite  the  secondary  segmentations:  that  is  to  say,  cor- 
responding to  the  intervals  between  tbe  bodies  of  the  permanent  vertebriie.  Here 
it  presents  thickenings  and  forms  an  irregular  network,  the  remains  t»f  which  are 
to  be  found  at  all  periods  of  life  in  the  central  pulp  of  the  intervertebral  disks. 

Development  of  the  Ribs  and  Sternum. — The  ribs  are  formed  by  extensions  of 
the  blastema  of  the  vertcbiie  in  tlie  mesoblastic  layer  of  the  blastodermic  mem- 
brane. These  speedily  undergo  chondrification,  and  apjjear  as  cartilaginous  bars, 
and  become  separated  from  tbe  vertebrae  at  ibeir  posterior  extremities.  At  their 
anterior  ends  the  costal  bars,  which  are  to  form  the  nine  upper  ribs,  turn  upward 
and  fuse  together  so  as  to  form  a  cartilaginous  strip  bounding  a  central  median 
fissure.  The  strips  on  either  side  then  join  in  the  middle  line  from  beftn-e  back- 
ward, and  so  give  rise  to  a  longitudinal  piece  of  cartilage,  which  rejneseiits  the 
manubrium  an<l  gladiolus  of  the  sternum.  In  the  process  of  <levelopment  the 
sternal  attachment  of  the  eighth  rib  disappears,  while  that  of  the  nintli  sub- 
divides, one  portion  remaining  attached  to  the  inferior  extremity  of  tbe  cartilag- 
inous sternum  and  becoming  developed  into  the  ensifonn  cartilage;  the  other  por- 
tion receding  from  the  sternum  and  becoming  attache*!  to  the  rib  above. 

The  further  development  of  the  vertebni;.  ribs,  and  sternum,  and  the  ossifica- 
tion of  their  cartilaginous  structure,  are  described  in  the  body  of  the  work. 

Development  of  the  Oranium  in  general,  and  the  Face, — We  have  .seen  that  the 
first  trace  of  the  embryo  consists  in  the  forumtioii  of  a  longitudinal  fold  of  the 
epiblaat  on  either  si<le  of  a  median  groove,  and  that  these  folds  or  ri<lge8  grow- 
backward  and  meet  in  ihe  median  line,  thus  forming  a  canal.  This  canai,  at  the 
cephalic  extremity  of  the  embryo,  is  dilated  and  forms  a  bulbous  enlargement. 
The  bulbous  enlargement  soon  expands  into  three  vesicular  dilatations,  which  are 
known  as  the  three  primarif  ferehral  cexk-lfa,  from  which  all  the  different  parts  of 
the  encejdiai'tn  are  presently  to  be  developed.  The  most  anterior  <»f  the  three 
forms  the  optic  thalamus,  whilst  a  hollow  projection  from  it  forms  the  corpus 
atriatum  and  the  cerebral  hemispheres;  the  mi<idle  one  forms  the  tubercula  quad- 
rigemina :  the  posterior  the  medulla  oblongata.  The  primary  cerebral  vesicles 
are  at  this  time,  of  course,  hollow,  ami  their  cavities 
freely  communicate  with  each  other  at  the  [loints  of 
constriction.  As  the  embryo  grows,  the  cerebral 
vesicles  become  twice  bent  forward  on  their  own  axis 
(Figs.  90,  91,  A  and  b).  The  upper  or  posterior 
curvature  is  called  the  cerebral ;  the  lower  or  anterior, 
the  frontal  protuberance. 

Thus,  we  have  a  trifde  cavity  (see  Fig.  91.  a, 
where  the  three  cavities  are  marke<l  t\  mc,  and  nio) 
lined  by  epiblast  and  covere<l  by  the  same  structure. 
Between  these  two  layers  of  epiblast.  a  layer  of  meso- 
blast,  derived  from  the  protovertebral  plates  of  the 
trunk,  is  prolonged  aud  s])reads  over  the  whole  sur- 
face of  the  cerebral  vesicles.  From  these  structures 
the  cranium  and  its  contents  are  devehtped.  The  ex- 
ternal layer  of  the  epiblast  forms  the  sujterficial  e|»i- 
theliiuu  of  the  scalp.  The  mesoblastic  layer  forms 
ihe  true  skin,  the  blood-vessels,  muscles,  connective 
tissue,  bones  of  the  skull,  and  membranes  of  the  brain. 
The  layer  of  epiblast  lining  the  cavity  forms  the  nervous  substance  of  the  en- 
cephabin,  while  the  cavity  itself  constitutes  the  ventricles. 

The  upper  end  of  tbe  notoehord  terminates  at  its  cephalic  end  in  a  pointed 
extremity  which  extends  as  far  forward  as  the  situation  of  the  body  of  the  future 
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sphenoid  bone,  and  is  there  imbedded  in  a  mass  of  tissue,  the  *■"■  investing  mass  of 
Kathke."     This  mass,  derived  IVoui  mesoblastie  tissue,  liecumes  cartihiginuus,  and 
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Flu.  01.— Vertical  section  of  the  head  In  early  embryos  of  the  rabbU,  Mnprnififd.  (From  Slihslkoviea).  a. 
From  ivH  embryo  of  five  millimfrtrea  Iohk.  b.  From  an  embryo  of  six  mUIira»Hres  luriff.  c.  Verliral  seciitm  of  the 
antt-rior  ejxl  of  the  notixhord  aiul  pliultury  b<»dy,  etc.  from  an  embrj-o  sixtwMi  milhiiuHrt's  l«>ii«.  In  a,  the  fiiii- 
cial  opening  1b  still  clo-sff}.  In  to,  it  is  formed,  f.  Anterior  cerebral  vf«k"U'.  mm-.  Me>iticen?brum.  hw.  Medulla 
oblongata,  co.  Cornoout.  layer,  m.  Medullttry  laver,  if,  Iiifundibuluni.  am.  Amnion.  fp(.  f^jiheno-etlimoldftl. 
fcr.  ("entrnl  ulorHum  scUa-K  ami  «;k>,  sphrrHM>efii<it«l  partis  «>f  the  luuiih  rranil.  h.  Heart.  /  .interior  extremity 
of  priinllive  alimfiitary  eanal  and  n)»eninK  (hilvr)  of  inc  fauees.  i.  IVphalie  [Hirtkm  of  itrimitive  inteetiii*.'.  tha. 
Thalamus,    p'.  Clonttl  opening  or  tht-  Involuted  part  of  the  pituitary  body  {py).    eft.  Nolochord.    ph.  Pharynx. 

from  it  is  developed  the  bast-occipital  and  basi-spbenoid  bones;  and  by  lateral 
expansions  from  it  the  occipitals,  the  greater  wings  of  the  sjdienoid.  and  the 
periotic  mass  of  cartilage  surrounding  the  primary  auditory  vesicles.  From  the 
front  of  the  investing  mtiss  of  Rathke,  which  corres[Mind.i  in  position  to  the  future 
dorsuni  selLi?,  tvv<>  hileral  bars  arc  directed  forward,  enclosing  a  space  which  forms 
the  pituitary  fos^sa,  in  which  the  pituitary  body  is  eventually  developed.  These 
bars  are  named  the  fraheeufce  franii,  and  extend  us  far  forward  as  the  anterior 
extremity  of  the  head,  where  they  coalesce  with  each  other.  From  theni  the  [ire- 
sphenoid  and  lateral  masses  of  the  ethmoid  are  develojted :  and  from  their 
coalescence  a  ])rocess  is  prolonged  <lownward  to  form  a  portion  of  the  framework 
of  the  face  hereafter  to  be  described.  Frtmi  the  pre-sphenoids,  which  are  develo]>ed 
from  these  rrrtbecuhe,  a  lateral  expansion  takes  place,  which  forms  the  orbito- 
spheuoid  or  lesser  wings  of  the  sphenoid,  enclosing  the  optic  foramen. 

The  portions  of  the  base  of  the  skull  above  enumerated  are  formed  from  car- 
tilage;  the  remaining  parts,  comprising  the  v««dt  of  the  skull,  are  of  membran- 
ous formation. 

The  head  at  first  consists  simply  of  a  cnmijil  cavity,  the  face  being  subse- 
quently developetl  in  the  manner  now  to  be  describetl  by  a  scries  of  arches  with 
clefts  between  them  (Fig.  1>2).  It  is  usual  in  our  text-books  to  describe  the  arches 
as  a  series  of  })rocessea  which  jut  out  and  grow  downward,  inclining  toward  each  other 
until  they  meet  in  the  middle  line  and  thus  form  a  series  of  inverted  arches,  whilst 
the  clefts  are  the  spaces  left  between  each  pair  of  processes.  This,  however,  is 
scarcely  the  true  description,  and  leads  rather  to  the  false  impression  that  the  arches 
are  foi*med  by  processes  budding  out  from  the  embryo,  mucli  in  the  same  way  as  the 
extremities  do,  and  that  they  fire  free  on  every  side.  What  wtnibl  appear  rather 
to  he  the  ca«e  is  that  the  clefts  are  first  formed,  and  that  the  arches  consist  of 
a  thickening  of  the  tissue  on  either  side  of  the  cleft.  The  arches  thus  formed 
may  be  divided  into  two  sets,  according  as  they  are  placed  in  front  rir  behind  the 
buccal  cavity  or  month,  the  former  being  known  as  the  pn-tf/'ul,  and  the  latter  as 
the  I'oitt-oral  or  vucernl  arches.  Four  clefts  on  each  side  appear  laterally  in  the 
undifferentiated  somato-splanrhno-pleural  wall  of  the  fore-gut,  and  between  tbcm 
thickenings  occur  which  ultimately  meet  and  fuse  in  the  middle  line,  and  above 
are  connected  with  the  investing  mass.     These  are  the  so-called  post-oral  visceral 
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Fft;.  92.— Fnce  of  nn  emhrTo  of  25  to  28  dny*. 
Miuriiifii'd  I'jtliiH-fi.  I.  Froiit*il  prumlni'nct*.  2,  S. 
Rijthi  uinHefl  olfiu-tory  r««ss!V.  •».  Inferior  m»x- 
illiiry  tiilxToleK.  imitt'd  in  thi-  middle  lim*.  i. 
Superior  maxiUary  ndK-rolw.  6.  Month  of  fau- 
ce*.  7.  Second  pharjiiKPHl  arch.  8,  Third,  9. 
Fourth,  10.  Primitive  m^ilnr  venlcle.  U.  Prim- 
itive ftiidilorj-  vtaiclc. 


arches.  Differentiation  of  tissue  occurs  fiom  above  downward,  and  cartilage  is 
forraed  in  thera  in  connection  with  the  investing  mass.  The  first  post-oral  arch 
has  no  cleft  in  front  of  it,  but  forms  a  rim 
in  front  of  the  fore-gut.  The  pre-oral  arches 
are  formed  in  much  the  same  way  by  local 
thickening,  in  which  differeniiati<»ii  of  tissue 
and  formation  of  cartilage  proceeds  in  a  di- 
rection forward  and  downward  from  the  in- 
vesting mass. 

The  pre-oral  or  mnxillarif  arch  unites 
with  the  froHto-nasai  process.  The  latter 
consists  of  three  plates,  a  central  single  one 
and  two  lateral  ones.  The  irnfral  is  calle<i 
the  **  mul-frontiiV'  process.  It  is  prolonged 
downward  and  forward  fnun  the  middle  of 
the  ha.se  of  the  skull,  from  the  point  of  coal- 
escence of  the  two  traheculic  cranii,  and 
from  it  the  septum  of  the  nn.se  is  developed. 
It  is  free  in  front  and  below,  but  behind  it 
is  united  with  the  coalesced  portion  of  the 
traheculae,  which  therefore  probably  assists 
in  the  fonnalion  of  the  septum  nasi,  and,  in 
addition,  of  the  prominent  part  of  the  fiiture 
Dose.  The  Jatt-rnl  plates  of  the  frouto-nasal 
process  are  separateil  from  tlie  centra]  iwwi 
by  a  depression  or  furrow  on  either  side; 
these  furrows  form  the  primai*y  nasal  pits  or 
fossfe.     The  lateral  plates  project  d(»wnwai-d 

purallel  to  the  mid-jirocess  for  a  certain  distance,  and  then,  curving  inward,  unite 
with  it,  thus  shutting  off  the  nasal  fossje  from  the  rest  of  the  face.  The  lateral 
masses  of  the  ethmoid  and  laclii'vinul  bones  are  developed  in  the  latei'al  pbites.  and 
by  their  union  with  the  niid-fronial  jirocess  form  the  intertnaxillary  bone  and  the 
lunula,  or  central  part  of  the  u]»per  lip. 

The  maxillary  processes  sjjriiig  from  the  base  of  the  skull  farther  back  than 
the  fronto-nasal  process,  and  at  their  origin  are  closely  connected  with  the  first 
post-oral  or  vi.sceral  arch.  They  descend  for  a  short  distance,  forming  the  outer 
wall  of  the  orbit,  jn  which  the  mahir  bone  is  develo[»ed;  they  then  incline  inward, 
and,  meeting  the  lateral  plate  of  the  fronto-nasal  process,  form  the  door  of  the 
t»rbit,  and  shut  it  off  from  the  rest  of  the  face;  then,  continuing  their  course 
downward  and  inward,  they  join  the  mid-frontal  proeess,  and  with  it  complete 
the  alveolar  arch  and  the  superior  maxillary  bone.  Finally,  palatal  processes  are 
formed  by  an  extension  of  the  itiner  sides  of  this  arch;  these  coalesce  with  each 
other  in  the  median  line,  thus  separating  the  cavity  of  the  mouth  from  the  nasal 
fossue.  and  c<»mpleting  the  j)alate.  In  front,  however,  the  palatal  processes  do  not 
join  with  the  mid-frontal  process,  but  a  cleft  is  left  which  constitutes  the  naso- 
palatine canal. 

'Xhe  post-oral  arches  are  five. in  nuiuber  in  the  Amniola,  and  of  these  the  first 
only  is  concerned  in  the  formation  of  the  face  proper,  for  the  lower  jaw  or  man- 
dible is  developed  from  it,  and  hence  it  is  calleil  the  mandihuhtr  arch.  The  second 
is  named  the  hi/ot,l  arch  :  from  it  is  formed  the  styloid  process,  the  8tylo-hy«*Jd 
ligauient,  jind  the  lesser  cormi  of  the  hy«dd  bone.  The  third,  or  thifro-hyoid  arch, 
gives  origin  to  the  great  cornu  of  the  hyoid  bone,  wliile  the  body  of  this  bone  is 
formed  lietween  the  second  and  third  arches.  This  third  arch,  together  with  the 
fourth  and  fifth,  corresponds  to  the  arches  which,  in  fishes  and  amphibia,  form  the 
gill-plates,  but  which,  in  the  Amniota,  never  do  so.  They  are  appropriately  named 
hrawhial,  a  name  which  vva;:^  primarily  given  to  the  whole  series  by  Hathke,  who 
first  described  them. 
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The  deeper  part  of  the  first  or  mandihutar  arch  contains  a  transitory  cartilag- 
inous rod,  which  has  long  heeii  known  as  the  ''canihige  of  Meckel, "  the  [iroximal 
end  of  which  is  at  first  attached  to  the  basis  cranii,  and  afterward  to  the  (leriotic 
capsule.  It  is,  during  some  part  of  f(i;tal  life,  directly  continuous  with  the  mal- 
leus, which  by  some  is  helieved  to  be  developed  from  it.  The  median  end  of  the 
lower  jaw-bone  ia  developed  from  this  cartilage,  the  greater  part  of  the  rest  of  the 
bone  being  developed  from  membrane. 

Between  the  raandihular  arch  and  the  pre-oral  arch  the  buccal  cavity  or  mouth 
is  formed ;  this  therefore  owes  its  origin  to  the  formation  of  the  pre-oral  an<l 
post-oral  arclies,  and  consists  of  mesoblastic  tissue  line<l  by  epibtast.  As  has  been 
already  stated  (page  108),  the  cephalic  end  of  the  embryo  becomes  remarkably  curved 
on  itself,  the  fore-  and  mid-brain  bending  downward  over  the  anterior  portion  of 
the  original  blastodermic  membnine,  which  remains  within  the  body  of  ihe  end>ryi> 
and  from  which  the  fore-gut  is  to  be  developeil.  This  fore-gut  terminates  as  a 
blind  extremity  beneath  the  head  (Fig.  91,  a./).  Another  prominence  forms  on 
the  ventral  surface  of  the  fore-gut,  which  represents  the  rudimentary  heart  (Fig.  Ul. 
A,  /().  Between  these  two  prominences,  caused  by  the  projection  of  the  fore-brain 
and  the  heart,  an  involution  of  the  epiblast  takes  place,  gnidually  deepening  until 
it  comes  in  contact  with  the  upper  part  of  the  alimentary  canal.  This  is  the 
stomodceitm  or  nioittft,  which  becomes  bounded  by  prominences,  constituting  the 
pre-oral  and  mandibular  arches.  It  is  at  first  i|uite  distinct  from  the  up]»er  part 
of  the  alinientary  canal,  which,  as  we  shall  hereafter  see.  is  formed  by  the  inner  or 
splanchno-pJeui-al  layer  of  the  mesoblast  and  the  hypoblast,  the  two  cavities  being 
separated  by  all  the  layers  of  the  blastodermic  membrane.  A  communication 
between  the  two  is,  however,  gradnally  effected  by  the  absorption  of  these  layers 
at  the  anterior  extremity  of  the  |)rimitive  alinientary  cavity  and  the  hinder  portion 
of  the  epiblastic  involution  from  which  the  mouth  is  formed. 

Between  each  of  these  visceral  arches  are  clefts,  four  in  number,  which  run 
through  the  tissues  of  the  neck  to  the  cavity  of  the  ]>harynx  ;  the  first  [tersists, 
though  only  in  a  portion  of  its  extent,  forming  the  Eustachian  tube,  the  meatus 
auditorius,  and  the  tympanic  cavity.  The  other  fissures  are  wholly  closed  by  the 
sixth  week. 

Development  of  the  Nervous  Centres  and  the  Nerves. — The  medullary  groove 
above  described  (page  107)  presents,  about  the  third  week,  three  dilatations  at  its 
upper  end,  separated  by  two  constrictions,  and  at  its  posterior  |>art  another  dila- 
tation, called  the  rhomhoiihil  aifHd*.  8i>f»n  afterward 
the  groove  becomes  a  closed  canal  {mt-Juihtn/  vfimffj, 
and  a  soft  blastema  lines  it,  exhibiting  corresponding 
dilatations.  This  is  the  rudiment  of  the  cerebro-s|iinal 
nxis.  As  the  embryo  grows,  its  cephalic  part  becomes 
Tnore  citrvecl,  and  the  (bree  dilutatiitns  at  the  anterior 
end  of  the  |iriniitive  cerebro-spinal  axis  becmne  vesicles 
distinctly  separate  from  each  other  (Fig.  90).  These 
are  the  cerebi-al  vesicles — anterior,  mid<ile,  and  pos- 
terior. The  anterior  cerebral  vesicle  (situated,  at  this 
period,  tiuite  below  the  middle  vesicle)  is  the  rudiment 
of  the  third  wnrricle.  and  of  the  parts  surrounding  it — 
viz.  the  (►(ttic  thalami  and  all  the  parts  which  form  the 
floor  of  the  third  ventricle.  Thu  middle  vesicle  repre- 
sents the  aqueduct  of  Sylvius,  with  the  corpora  tjuadrigem- 
ina.  The  posterior  vesicle  is  develoj)cd  into  the  fourth 
ventricle,  and  its  walls  fr»rni  the  jtons  Varolii,  medulla 
oblongata,  and  ])arts  in  the  floor  of  the  fourth  ventricle. 
At  an  early  perio*!  in  the  development  of  tliis  primi- 
tive brain  a  protrusion  takes  jdace  from  tiie  anterior 
vesicle,  which  is  at  fii-st  simple,  but  soon  becomes 
divided  into  two  parts  by  an  antero-posterior  fissure.     These  expand  laterally. 
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and  the  cerebral  hemispheres  and  corpora  striata  are  developed  from  thera. 
From  tbe  fore-part  of  the  poi*terior  cerebral  vesicle  a  similar  protrusion 
takes  place,  forraintr  the  rudiment  of  the  cerebellum-  In  consequence  of  these 
protrusions  or  outgrowths  taking  place,  tbe  three  primary  cerebral  vesicles 
are  now  converted  into  six  permanent  rudiments  of  the  brain  and  medulla  oblon- 
gata. The  anterior  part  of  the  original  anterior  cerebral  vesicle  (f'tre-brain. 
prosencephalon),  now  divided  into  two,  constitutes  the  cerebral  hemisjiheres, 
corpus  callosum,  corpora  striata,  fornix,  lateral  ventricles,  and  olfactory  bulbs. 
These  parts  lie  at  first  quite  covered  and  concealed  by  those  formed  from  the 
middle  primary  vesicle  and  by  the  optic  thalami,  which,  with  the  optic  nerves, 
the  third  ventricle  and  the  parts  in  its  floor,  are  furnished  by  the  posterior  portion 
of  the  anterior  vesicle  {inter-brain,  thalamencepluilon).  By  the  third  month,  how- 
ever, the  hemispheres  have  risen  above  the  optic  tbalami,  and  by  the  sixth  mtmth 
above  the  cerebellum.  Fissures  are  seen  on  the  surface  of  the  hemispheres  at  the 
third  month,  but  all  except  one«lisappear.  This  one  persists,  and  forms  the  fissure 
of  Sylvius.  The  permanent  fissures  for  the  convolutions  do  not  form  till  about 
the  seventh  or  eighth  month.  The  middle  cerebral  vesicle  (mid-braiu.  mesen- 
cephalon) is  at  first  situated  at  the  summit  of  the  angle  shown  on  Fig.  ^D.  Its 
smooth  surface  is  soon  divi<led.  by  a  median  and  transverse  groove,  into  four 
tubercles  (tubercula  ijuadrigemina),  which  arc  gradually  covered  in  by  the  growth 
of  the  cerebral  hemispheres.  Its  cavity  diminishes  as  its  walls  thicken,  and  con-- 
tracts  to  form  the  aqueduct  of  Sylvius.  The  crura  cerebri  are  also  formed  from' 
this  vesicle.  The  third  primary  cerebral  vesicle  at  an  early  period  (between  the 
ninth  and  twelfth  week)  consists  of  the  hind-brain  or  epencephalon.  forming  the 
cerebellum,  pons  Varolii,  and  anterior  part  of  the  fourth  ventricle,  and  of  the 
after-brain  or  metencephalon,  which  forms  the  medulla  oblongata  with  the  rest  of 
the  fourth  ventricle. 

The  development  of  the  pituitary  body  has  of  late  received  much  attention.  It 
is  mainly  formed  by  a  diverticulum  from  the  buccal  involution  of  epiblast.  At  its 
upper  and  front  jiart  this  involution,  from  which  the  mouth  or  stomodfeum  is 
developed,  forms  a  hollow  saccular  protrusion,  which  extends  into  the  angle  formed 
by  tbe  bend  of  the  fore- with  the  mid-brain.  Here  it  comes  in  contact  with  a 
me<lian  hollow  protrusion,  which  pa.s.scs  downward  and  backward  from  the 
posterior  portion  of  the  anterior  cerebral  vesicle  (Fig.  91,  c,  (/).  They  become 
intimately  connected,  and  together  form  the  pituitary  body  or  hypophysis. 

When  the  medullary  groove  is  first  closerl,  the  fivtal  spinal  marrow  occupies 
its  whole  length,  and  presents  a  large  centi-al  cunul,  which  gradually  contracts  in 
consequence  «)f  the  thickening  and  rapid  growth  of  tlie  epildast  around  ii.  This 
increase  in  thickness  takes  place  principally  at  the  sides,  so  that  eventually  the 
central  canal  acquires  on  section  the  appearance  of  a  slit.  According  to  some 
investigators,  the  two  sides  of  this  slit  eventually  join  in  the  middle,  and  the 
original  canal  is  divided  into  two:  an  anterior,  which  becomes  the  central  perma- 
nent canal,  which  in  after  life  is  no  longer  perceptible  to  the  eye,  though  it  is  still 
>Hsible  on  microscopic  section  ;  and  a  jmstfrior,  which  becomes  filled  about  the 
ninth  week  with  a  septum  of  connective  tissue  from  the  pia  mater,  and  forms  the 
posterior  fissure  of  the  cord.  According  to  other  observers,  the  posterior  fissure  \$^ 
formed  independently  of  the  central  canal  aa  a  cleft  formed  by  the  enlarging 
lateral  halves  of  the  cord,  into  which  an  ingrowth  of  connective  tissue  from  the 
pia  mater  takes  place.  The  anterior  fissure  is  apparently  formed  in  this  latter 
manner,  simply  as  a  cleft  left  between   the   lateral  halves  of  the  cord. 

After  the  fourth  month  the  spinal  column  begins  to  grow  in  length  more' 
rapidly  than  the  medulla  spinalis,  so  that  the  latter  no  longer  occupies  the  whole 
canal.  The  cord  is  composed  at  first  entirely  of  unifirm-looking  cells,  which  soon 
separate  into  two  layers,  the  inner  of  which  forms  the  epithelium  of  the  central 
canal,  while  the  outer  forms  the  central  gray  substance  of  the  cord.  The  white 
columns  are  formed  later;  their  rudiments  can  be  detected  about  the  fourth  week, 
and  some  embryoU)gists  believe  that  they  are  developed  from  the  mesoblast. 
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The  cerebral  ami  spinal  membranes  are,  accnnlinfj  to  Kolliker,  a  production  from 
the  protovertebnil  disks,  and  are  rec*iguizable  about  the  sixth  week.  As  the  fissures 
BeparatJTig  the  segments  of  the  eerebro-spinul  axiM  apjiear,  the  membranes  extend 
through  them  ami  the  |>ia  luiiter  passes  into  the  cerebral  ventricles,  Biscboif, 
however,  describes  the  pia  mater  and  arachnoid  as  df  velojted  from  the  cerebral 
vesicles,  so  that  they  a,re,  according  to  him,  formed  in  the  position  which  they 
permanently   occupy. 

The  Nerves. — Tlie  nerves  are  developi'd,  like  the  rest  of  the  ner%ous  system, 
from  epiblast.  The  spinal  nerves  are  develojied  as  follows:  Close  to  the  point 
of  involution  of  the  epiblast  in  the  median  line— -that  is  to  say,  in  the  angle  of 
junction  of  the  neural  and  general  epiblast— a  cellular  swelling  constituting  the 
neural  creaf  appears,  antl  forms  a  continuous  ridge  on  the  dorsal  aspect  of  the 
neural  canal-  (*n  this  crest  enlargements  occur,  corresponding  with  the  middle 
of  each  protovertebral  segment  These  grow  downward  between  the  neural  canal 
and  the  mesoblastic  tissue  forming  the  jjrotovertebra^,  and  occupy  a  position  on  the 
lateral  wall  of  the  canal.  These  enlargements  are  the  riidimenta  of  the  ganglion 
•>f  the  posterior  root;  they  are  at  first  attached  to  the  neural  crest  from  which  they 
spring,  but  subseijuently  this  attachment  becomes  lost»  and  they  then  form  isolated 
nasses  on  either  side  of  the  neural  carnal,  which  now  contains  the  rudimentary 
cord.  They  consist  of  oval  cells,  from  either  end  of  which  a  process  eventtnilly 
springs;  <me,  pa.ssing  centrally,  grows  into  the  embryonic  cord  and  constitutes  the 
posterior  root  of  the  nerve;  the  other,  growing  peripherally,  joins  the  fibres  of  the 
anterior  root  to  fitrra  the  spinal  nerve. 

The  anterior  root  is,  according  to  the  recent  researches  of  His,  n  direct  out- 
growth of  certain  cells  which  are  fonnd  in  the  rudimetitary  cord,  and  which  are 
named  ueuroblaHts.  These  cells,  like  those  mentioned  above,  are  oval,  and  have  a 
prolongatiitn  directed  outward  towanl  the  surface  of  the  cord.  These  ju-ocesses 
pass  out  of  the  cord  in  bundles  and  penetrate  the  mesoblast  and  join  with  fibres 
of  the  posterior  root,  and  from  the  point  of  union  the  nerve  grows  toward  its 
peii|(heral  termination. 

Most  of  the  cranial  nerves  are  developed  in  the  same  manner  as  the  posterior 
roots  of  the  spinal  nerves.  That  is  to  say,  the  neural  crest,  develope<l  from  the 
epiblast,  is  continued  onward,  along  the  dorsal  surface  of  the  cephalic  portion  of 
the  neural  tube,  as  fur  as  the  mid-brain.  Frttm  this  a  series  of  swellings  at 
irregular  intervals  form  the  rudimentary  ganglia,  from  the  polar  cells  of  which 
the  nerve  is  formed  and  its  connection  with  the  brain  established.  This  appears 
to  be  the  case  with  the  third,  fifth,  the  facial,  the  auditory,  the  glosso-pharyngeal, 
and  the  pueumogastric  and  jjrobably  the  fourth.  With  regard  to  the  mode  of 
origin  of  the  sixth,  the  spinal  accessory,  and  the  hypoglossal,  our  knowledge  is 
not  so  exact,  but  they  would  ajipear  to  arise,  like  the  anterior  roots  of  the  spinal 
nerves,  from  groups  of  oval  cells  (neuroblasts)  in  the  basal  lamiuie. 

The  olfactory  tract  and  bulb  is  a  protrusion  of  the  antero-ventral  part  of  each 
cerebral  hetuisphere.  This  protrusion  comes  in  contact  with  the  thickened 
epiblast  <d'  the  olfactory  area  (see  page  12o).  from  which  neuroblastic  cells,  which 
are  formed  within  the  area,  pass  out  and  form  a  g{UigIion  between  the  area  and 
the  olfact<>ry  bulb.  From  this  gangfuui  cell-processes  grow  centri))e(ally  to  forai 
the  nerve-roots,  and  centrifngally  to  form  the  olfactory  nerves  which  ramify  on  the 
Sell nei de rian  m entb ra ne. 

The  optic  nerve  arises  in  a  manner  entirely  diflerent  from  any  of  the  other 
cranial  nerves,  as  a  hollow  outgrowth  of  the  brain,  which  subseijuently  becomes 
solid.     It  will  be  considered  in  connection  with  the  development  of  the  eye. 

The  sympathetic  nerves  are  developed  as  outgrowths  from  the  gangliated  roots 
of  the  spiiud  and  cranial  nerves. 

Development  of  the  Eye. — The  nervous  elements  and  non-vascular  |nirt-s  of 
the  eye  are  formed  from  the  epiblast,  and  the  vascular  portions  from  the  meso- 
blast;  but  the  method  of  tievelopment  is  s<>mewhat  complicated.  The  essential 
portion  of  the  eye — i.  e.  the  retina  an«l  the  parts  immediately  connected  with  it 
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•-is  an  outgrowth  from  the  ruclitnentarv  brain  (priraitive  ocular  vesicle),  and  this 
outgrowth  is  met  by  an  ingrowth  from  the  c«>nimMn  epidermic  or  corneous  layer 
of  the  epiblast,  out  of  which  the  lens  and  the  conjunctival  and  corneal  epithelium 
are  developed. 

The  first  appearance  of  the  eye  consists  in  the  protrusion  or  evolution  from 
the  medullary  wall  of  the  thalameneephalon,  or  inter-brain,  of  a  vesicle,  called  the 
primitive  ocular  vesicle.  This  is  at  first  an  open  cavity  communicating  by  a  hollow 
stalk  with  the  general  cavity  of  the  cerebral  vehicle.  As  development  advances 
the  hollow  stalk  becomes  solid,  and  thus  the  optic  nerve  is  formed,  receiving,  how- 
ever, in  a  way  presently  to  be  explained,  mesoblastic  elcnienls  for  the  formation 
of  its  central  artery  and  connective  tissue.  As  the  primitive  ocular  vesicle  is  pro- 
longed forward,  it  meets  the  epidermic  layer  of  the  epiblast,  which  at  the  prtint  of 
contact  becomes  thickened,  and  then  forms  a  depression  which  gradiially  encroaches 
on  the  most  prominent  part  of  the  primitive  ocular  vesicle,  which  in  its  turn 
appears  to  receiie  before  it,  so  as  to  become  at  first  depressed  and  then  inverted 
in  the  manner  indicated  by  the  annexed  figure  (Fig.  94,  a),  so  that  the  cavity  is 
finally  almost  obliterated  by  the  folding  back  of  its  anterior  half,  and  the  original 
sac  converted  into  a  cup-shaped  cavity,  the  ocular  cup,  in  which  the  involuted 
eidblastic  layer,  the  rudiment  of  the  lens,  is  received  (Fig.  94,  b).  This  cup- 
shaped  cavity  consists  therefore  of  two  layers:  one,  the  outer,  originally  the 
posterior  half  of  the  primitive  ocular  vesicle,  is  thin,  and  eventually  forms  the 
pigmental  layer  of  the  retina ; '  the  other  layer,  the  inner,  originully  the  anterior 
or  more  prominent  half,  which  has  become  folded  back,  and  is  much  thicker, 
is  converted  into  the  nervous  layers  of  the  retina.  Between  the  two  are  the 
remains  of  the  cavity  of  the  original  primary  vesicle,  which  finally  becomes 
obliterated  by  the  union  of  its  two  layers.  As  development  proceeds  the  cup- 
shaped  cavity  or  ocular  cup  increases  in  size,  and  thus  a  space  is  formed  between  it 
and  the  rudimentary  lens  which  it  crui tains  ;  this  is  the  aecoiHlari/  ofular  vcxich;  and 
in  it  the  vitreous  hura<ir  is  developed  (Fig.  94,  r).  The  folding  in  of  the  primary 
optic  vesicle  to  produce  the  optic  cup  proceeds  from  above  downward,  nn<l  grad- 
ually surrounds  the  lens,  but  leaves  an  aperture  or  fissure  below,  the  choroidal 
fiif»ure  or  ocular  clefts  through  which  vascular  elements,  within  the  vesicle  and 
derived  from  the  mesoblast,  retain  their  con- 
nection with  the  rest  of  the  mesoblast.  This 
gap  or  cleft  is  continued  for  some  distance 
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Fii,  'i\  —Diagram  of  development  of  the  l«*n«     a  b  c. 
Di"  -i  of  dt'Vclnpfrefit.    1.   Epidermic  layer.    2. 

Til  this  Ittver.     ;l.  <'r>>.lalUit*j  <1i'|iri-«slc»n.     4. 

Pr.  r  \  csicle,  its  (Uitorlor  juirt  jiushcd  buck  >»y 

l»n  vslon.    T>.  f'tisieriur  t»art  nf  the  prinif- 

tlv  trtnitig  the  f xternal  layer  i>f  th«^  m'c- 

omi  !••.    6.  Point  of  sepamtion  Ix-tween  the 

len*ana  the  cpidcrmio  layer.    7.  Cavity  of  the  secondary 
ocular  veaicle.  occupied  by  the  vitreous. 


Fio,  95.— DiasrrRiTiTHfttir  sketch  of  a  vertical 
tonpUndinal  section  tlinniish  the  eyetmll  4if  a 
liuiuttn  ffi'tUB  of  four  wei'lt*.  lAftt^r  Kulliker). 
Muunitied  100  diameters.  The  section  iti  a  little  to 
the  side,  -•'o  as  to  avoid  pHMlnp  throutth  the  ocular 
cleH.  r,  The  cuticle,  whert' It  lx.-conies  later  the 
cornea,  t.  The  hniK.  op.  optic  nerve  formed  by 
the  pedicle  of  the  primary-  ot)tlc  vesicle,  t-n.  Prf- 
raar)-  nieduUar>'  cavitv  of  the  optic  vesicle,  p. 
The  pljonent-laverof  the  outer  wall.  r.  The  inner 
wall  forming  the  retina,  vt.  Sec^mdary  optic 
vesicle  containhiK  the  rudiiuent  of  the  vitreous 
h  uroor. 


into  the  stalk  of  the  optic  vesicle,  and  thus  allows  a  process  of  the  mesoblast  to 
extend  down  the  stalk  to  form  the  arteria  centralis  retime  and  its  accompanying 

'  This  U»yer  foririH  functionally  part  of  the  choroid,  and  was  formerly  described  as  holonginjf  to 
this  luenabrune ;  it  is  ntJw  deHcribeJ  as  pari  of  the  retina,  on  account  of  its  methoil  of  development. 
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vein.  The  lens  ini  at  first  a  tbiekening  of  the  epillast ;  tlien  a  <lepression  or  involu- 
tion takes  place,  thus  forming  an  open  folliclev  the  margiiis  of  which  gradually 
approach  each  other  and  c<mlesce,  fi>rm»nj;  an  enclosed  cavity  of  epibtastic  cells 
(Fig.  94).  At  the  point  of  involution  the  external  layer  of  epihiast  separates  from 
the  ball  of  the  lens  and  passes  freely  over  the  surface,  so  that  the  lens  becomes  dis- 
connected from  the  epillastic  layer  from  which  it  was  <levelope<K  and  receiles  into 
the  ocular  cup,  while  the  eudcular  layer  covering  it  h  developed  into  the  corneal 
epithelium.  The  cells  forming  the  posterior  or  inner  wall  of  the  cavity,  which  is  to 
form  the  lens,  rapidly  increase  in  size,  becoming  elongated  and  developed  into 
fibres,  and,  fdling  up  the  cavity,  convert  it  into  a  solid  body.  The  cells  on  the 
anterior  wall  undergo  no  change  and  retain  their  cellular  character.  The  secondary 
ocular  vesicle,  or  space  between  the  lens  and  the  hollow  of  the  ocular  ctip  (Fig.  94, 
C  7,  and  95),  contains  a  ([uantity  of  mesoblastic  tissue  continuous  through  the  ocular 
cleft  with  the  rest  of  the  mesoblast,  and  into  this  Idood-vessels  |iroject  themselves 
through  the  ocular  cleft.  The  iris  and  ciliary  processes  are  formed  from  this  vas- 
cular tissue,  and  the  choroid  is  developed  in  the  mesoblast  surrounding  the  ocular 
vesicle.  A  portion  of  this  tissue  also  becomes  converted  into  the  vitreous  humor, 
Rnd  surrounds  the  lens  with  a  vascular  membrane — the  Vfittruhi'  capnufc  of  thr  intg, 
which  is  connected  with  the  terminatitui  of  the  temporary  artery  (hyaloid)  that 
forms  the  ctmtinuation  of  the  central  artery  of  the  retina  through  the  vitreous 
chaml>er.  This  vascular  capside  of  the  crystalline  lens  forms  the  metnbrana 
pupillaris  (described  on  a  subsequent  page),  and  also  attaches  the  borders  of  the 
iris  to  the  caj>sule  of  the  lens.     It  disappears  about  the  seventh  month. 

The  eyelids  are  formed  at  the  end  of  the  third  month  as  small  cutaneous  folds, 
■which  come  together  and  unite  in  front  of  the  ghibe  and  cornea.  This  union  is 
broken  uji  and  the  eyelids  separate  before  the  etid  of  ft^etal  life. 

The  lachrytual  canal  appears  to  result  from  the  non-ciosure  of  a  fissure  which 
exists  between  the  lateral  plates  of  the  fronto-nasal  an<i  maxillary  processes. 
Born,  however,  considers  that  it  is  formed  by  a  thickening  of  the  ileeper  layer  of 
the  epidermis  which  sinks  into  thecoriumand  subsequently  becomes  hollowed  out 
into  a  tube. 

Development  of  the  Ear. — The  first  rudiment  of  the  ear  appeai*9  shortly  after 
that  of  the  eye,  in  the  form  of  a  thickening  of  the  e[ublast,  on  the  outside  of  that 
part  of  the  third  primary  cerebral  vesicle  which  eventually  forms  the  medulla 
oblongata,  opposite  the  dorsal  end  of  the  second  jtbaryngeal  arch.  The  thicken- 
ing is  then  followeil  bv  an  involution  of  the  epiblast,  which  becomes  dee|>er  and 
deeper,  sinking  toward  the  base  of  the  skull,  and  a  Hask-shajyed  cavity  is  formed; 
by  the  narrowing  of  the  external  aperture  the  neck  of  the  tlask  constitutes  the 
rerctiitutt  f/thifn'ntlf.  The  mouth  of  the  fljisk  then  becontes  closed,  and  thus  a  shut 
sac  is  formed,  the  primifivf  dutfiton/  lU'  otic  vesfrh\  which  by  its  sinking  inward 
comes  to  be  placefl  between  the  ali-sphenoid  aufl  basi-occipital  matrices.  From 
it  the  internal  ear  is  formed.  The  middle  ear  and  the  Eustachian  tube  are 
developed  from  the  remains  of  the  first  branchial  cleft,  while  the  pinna  and 
exteinal  meatus  are  developed  from  the  soft  ])arts  overhanging  the  posterior  mar- 
gin (if  the  sauje  ciefl.  Tiie  primary  otic  vesicle  becomes  iml>cd<lcd  in  a  mass  of 
iijesi*blastic  tissue,  which  rii[)idly  undergoes  chondrification  anil  ossification.  It, 
as  before  stated,  is  at  first  flask-  or  pear-shaped,  the  neck  of  the  tlask,  or  rti'e»8U9 
fabi/riiithi,  prolonged  backward,  forms  the  aquj^ductus  vestibuli.  From  it  are 
given  off  certain  prolongations  or  diverticula,  from  which  the  various  parts  of  the 
labyrinth  are  formed.  <  (ne  from  the  anterior  eml  gradually  ehmgates,  and,  form- 
ing a  tul>e  bends  on  itself  from  left  to  right  ami  becnmes  the  coclilea.  Three 
others,  which  appear  on  the  surface  of  the  vesicle,  form  the  semicircular  canals. 
Of  these,  the  fuie  which  is  to  constitute  the  external  semicircular  canal  does  not 
appear  at  such  an  early  date  as  the  other  two.  Subsequently,  a  constriction  takes 
place  in  the  original  vesicle,  which,  gradually  increasing,  divides  it  into  two,  and 
from  these  are  formed  the  utricle  atid  saccule.  Finally,  the  auditory  nerve,  which 
has  been  developed  from  the  **  neural  crest  "  iu  the  manner  above  described  (page 
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122),  pierces  the  auditory  capsule  in  two  main  tlivisions — one  for  the  vestibule^  the 
other  for  the  cochlea.  The  middle  ear  and  Eu.staehian  tube  are  the  remains  of 
the  first  pharyngeal  or  branchial  cleft  (hyo-mandibular),  and  are,  from  an  early 
period,  closeil  by  the  formation  of  the  niembrana  tympani,  which  consists  of  a 
layer  of  epiblavSt  externally,  a  layer  of  hypobbist  internally,  and  between  the  two 
of  racsobhustic  tissue  coiistitutinn;  its  fibrtnis  ami  va.scular  layer.  With  regard  to 
the  exact  motle  of  development  of  the  ossicles  of  the  middle  ear  there  is  consider- 
able difference  of  opinion.  By  souje  (he  /imlifiis  is  believed  to  be  develojied  from 
the  proximal  end  of  the  msindibular  (Meckel's)  carti!a«;e.  and  the  inrim  from  the 
proximal  end  of  the  hyoidean  cjiriilage.  Others,  again,  believe  that  they  are 
both  developed  from  the  mandibular  cartilage.  A  third  group  of  observers  believe 
that  they  are  developed  from  a  hyo-mandibular  cartilage,  similar  to  that  which  in 
some  of  the  lower  animals  forms  a  suspensory  apparatus  for  both  mandilodai"  and 
hyoidean  arches.  The  ^tapcjg  is  believed  by  so4ne  to  be  formed  by  a  deposit  of 
cartilaginous  cells  around  the  fenestra  ovalis;  by  others  it  is  supposed  to  be 
developed  from  the  proximal  end  of  the  hyoidean  arch. 

The  external  auelitory  meatus  is  developed,  like  the  pinna,  from  the  soft  parts 
on  the  posterior  margin  of  the  first  visceral  cleft  by  an  outgrowth  of  the  tissues 
in  this  situation. 

Development  of  the  Nose, — The  olfactory  fossre,  like  the  primary  auditory 
vesicles,  are  formed  in  the  first  instance  by  a  thickening  and  inv<dutJon  i>f  the 
epiblast,  which  takes  place  at  a  point  below  and  in  front  of  the  ocular  vesicle 
(Fig.  92,  2,  3).  The  thickening  appears  at  a  very  early  period,  about  the  fourth 
week.  The  borders  of  the  involuted  portion  very  soon  become  prominent,  in  con- 
sequence of  the  developfneiit  of  the  mid-fnmtal  and  lateral  naso-frontal  )*lates 
above  spoken  of  (page  1U>),  which  are  formed  on  either  side  of  the  ruditiientary 
fosstc.  As  these  processes  increase  the  foss:e  deefien  and  become  c<»n verted  into 
a  deep  channel,  which  eventually  forms  the  upper  part  of  the  nasal  fossie — that 
is,  the  two  superior  meatuses,  the  part  to  which  the  olfactory  nerves  are  dis- 
tributed. At  this  time  they  are  continuous  with  the  buccal  cavity,  a  portion  of 
which  forms  the  lower  part,  or  inferior  meatus  of  the  nasal  fossic.  For  as  the 
palatine  septum  ia  formed  the  buccal  cavity  is  divided  into  two  parts,  the  upper 
of  which  forms  the  lower  part  of  the  na.sal  fossae,  while  the  remainder  forms  the 
permanent  mouth. 

The  soft  parts  of  the  nose  are  formed  from  the  coverings  of  the  frontal  pro- 
jections and  of  the  olfactory  fossce.  The  nose  is  perceptible  about  the  end  of  the 
second  month.  The  nostrils  are  at  first  closed  by  epithelium,  but  this  disappears 
about  the  fifth  month. 

The  olfactory  nerve,  a^  above  pointed  out,  i.<  formed  from  the  anterior  cerebral 
vesicle  as  a  seconclary  vesicle  on  its  under  surface,  and  it  lies  upon  ihe  inv<iluted 
epiblast,  which  subse«|uenily  forms  the  nasal  fossje. 

Development  of  the  Skin,  Glands,  and  Soft  Parts.— The  epidermis  is  produced 
from  the  external,  the  true  skin  from  the  middle,  blastodermic  layer  (Fig.  Ti*,  11', 
20).  About  the  fifth  week  the  e[ridermis  presents  two  layers,  the  deeper  one  cor- 
responding to  the  rete  mucosum.  The  subcutiineous  fat  forms  about  the  fourth 
loonlh.  and  the  pa|>ilb«  of  the  true  skin  about  the  sixth.  A  considerable  desquo- i 
roalion  of  epidermis  takes  place  during  fcctal  life,  and  this  desij,uamated  epiilermis, 
mixed  with  a  sebaceous  secretion,  constitutes  the  remix  cavcoga,  with  which  the 
skin  is  smeared  during  the  last  three  months  of  fcetal  life.  The  nails  are  formed 
at  the  third  m«uith,  and  begin  to  project  from  the  eiii<lermis  about  the  sixth.  The 
hairs  appear  between  the  third  aiol  fourth  months  in  the  form  of  depres.sions  »d' 
the  deeper  layer  of  the  epithelium,  which  then  become  inverted  by  a  ju'ojeetion 
from  the  papillary  layer  of  the  skin.  The  ]taf)ill;e  gn)w  into  the  interior  of  the 
epithelial  layer;  and  finally,  abtmr,  tlie  fifth  month,  the  ftvtal  hairs  (/f<»M^</o)  appear 
first  on  the  head  and  then  on  the  other  parts.  These  hairs  drop  off  after  birth, 
and  give  )dace  to  the  permanent  hairs.  The  cellular  structure  of  the  sudorifer- 
ous and  sebaceous  glands  is  formed  from  the  epithelial  layer,  while  the  connective 
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Bue  and  blood-vessels  are  derived  frDin  ilie  mesnblust  about  the  fifth  or  sixth 
DOnth.  The  nuiintnary  gland  is  ulyo  formed:  pnrtly  tVi>ni  niesoblui^t^ — its  blood- 
vessels and  connective  tissue;  and  partly  from  epiblast — its  cellular  elements. 
Its  first  rudiutont  is  seen  abont  the  third  month,  in  the  form  of  a  small  jirojection 
inward  of  epithelijil  elements,  which  invade  the  mesoblast ;  from  this  siiriikr 
tracts  of  cellular  elements  radiate;  these  snbseipiently  give  rise  to  the  glandular 
follicles  and  ducts.  The  develo|unent  nf  the  former,  however,  remains  inqterfect, 
exceftt  in  the  adult  female,  and  especially  after  pregnancy. 

Development  of  the  Limbs. — The  upper  and  lower  limbf*  begin  to  project,  as 
buds,  from  the  anterior  and  posterior  part  of  the  embryo  about  the  fourth  week. 
These  buds  are  formed  by  a  projection  of  the  somniopleure  {i.  e.  the  outer  layer 
of  the  mesoblast  and  the  epiblast),  from  the  |>oint  where  the  mesoblast  splits  into 
its  parietal  and  visceral  layers,  just  external  to  the  vertebral  somites,  of  which 
they  may  be  regarded  as  lateral  exteusimis.  The  divisinu  of  the  terminal  portion 
of  the  bud  into  finjjers  and  t<>es  is  earlv  indicated,  and  soon  a  notch  or  constric- 
tion  marks  tfie  future  separation  of  the  haml  or  foot  fr<MU  the  forearm  or  leg. 
Next,  a  similar  groove  appears  at  the  site  of  the  elbow  or  knee.  The  indifferent 
tissue  or  blastema,  of  which  the  whole  projection  is  at  first  composed,  is  differen- 
tiated inti>  muscle  and  cartilage  before  the  a]>pcarance  of  any  internal  cleft  for 
the  joints  l>ctween  the  chief  bones. 

The  muscles  become  visible  about  the  sevcntli  or  eighth  week.  The  source  of 
their  development  is  not  comidetely  determined  for  the  muscles  of  the  limbs.  The 
vertebral  muscles  appear  to  be  developed  from  the  "  muscle-])lates  "  of  the  primi- 
tive vertebral  disks  (page  105,  see  Fi^.  7H,  i',  1»1),  and  the  muscles  of  the  neck  and 
jaws,  as  well  as  those  which  enclose  the  cavities  of  the  thorax  and  abdomen,  are 
also  formed  fn>m  the  same  source.  They  do  not  meet  in  the  middle  line  of  the 
body  till  about  the  fourth  month.  The  cutaneous  muscles  are  developed  from 
the  cutaneous  |K»rtiou  of  the  midiUe  blastodermic  layer. 

Development  of  the  B loo li- vascular  System. — There  are  three  distinct  stages 
in  the  deveh>j>ment  of  the  circulatory  system  before  it  arrives  at  its  c<^mplete  or 
a<lidt  conclition,  in  accordance  with  the  manner  in  which  nourishment  is  prfjvided 
ffor  at  <lifferent  periods  of  the  existence  (d*  the  individual.  In  the  first  stage  there 
is  the  vitfUine  I'tWnffition,  during  which  nutriment  is  extracted  from  the  yolk  or 
contents  of  the  vitelline  membrane.  In  the  secon<l  stage  there  is  the  phiccntal 
cireuffitiftn.  which  commences  after  the  formation  of  the  jdacenta,  and  during 
which  nutrition  is  obtained  by  means  of  this  organ  from  the  blood  of  the  mother. 
In  the  third  stage  there  \i  the  comph'ti'  vin^uhitiou  of  the  adults  comuiencing  at 
birth,  and  during  which  nutrition  is  provi«led  for  hv  the  organs  of  the  iudiviilual 
itself. 

1.  The  vitelline  circulation  is  carried  on  partly  witiiin  the  body  of  the  embryo 
and  partly  external  to  it  in  the  vascular  area  of  the  yolk.  It  consists  of  a  median 
tuhidar  heart,  from  which  two  vessels  (arteries)  [iroject  anteritu-ly.  These  carry 
the  blood  to  a  plexus  of  capillaries  spread  over  the  area  va.scuhjsa.  and  als»>,  though 
to  a  less  extent,  in  the  botly  of  the  embrvo.  From  tins  plexus  the  blood  is  returned 
by  two  vessels  (veins)  whicii  enter  the  heart  posteriorly,  and  thus  a  complete  cir- 
culation is  formed- 

In  these  vessels  and  the  heart  a  fluid  {Mood)  is  contained,  in  which  rudimentary 
corpuscles  are  found.  The  mode  of  formation  of  these  elementary  parts  will  have 
first  to  be  considered. 

In  mammalia  the  heart  is  formed  by  a  hollowing  out  or  vaeuolation  of  a  b*ngi- 
tudiiml  group  rjf  mesobhistic  cells  on  either  side  of  the  median  line  in  front  of  the 
antfrii»r  extremity  of  the  rudimetitary  pharynx,  at  aliont  the  level  of  the  posterior 
primary  cerebral  vesicle.  This  vaeuolation  takes  place  in  the  visceral  layer  of  the 
mesoblast,  and  round  the  cavity  thus  formed  the  layer  becomes  fobled  or  redujdi- 
cated,  and  presents  two  distinct  strata  of  cells:  the  inner  and  thinner  layer  foraia 
the  endocardium,  the  outer  and  thicker  the  muscular  wall  of  the  heart.  In  its 
very  earliest  and  primitive  condition   the  heart  consists   therefore  of  a  pair  of 
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tabes,  one  on  either  side  of  the  body.  These,  however,  soon  coalesce  in  the 
median  line,  and,  fusing  together,  foi-ra  a  single  central  tube.'  Each  of  the  two 
primary  tubes  receives  posteriorly  a  large  vessel  (a  vein),  and  is  prolonged  ante- 
riorly into  a  second  vessel  (an  artery).  So  tSjat  after  fusion  of  the  heart-tubes  has 
taken  place,  there  is,  in  the  primitive  vitelline  circulation,  as  above  mentioned,  a 
single  tubular  heart,  with  two  arteries  proceeding  from  it  and  two  veins  emptying 
themselves  into  it.  The  earliest  ve»sels  are  also  formed  in  the  visceral  layer  of 
the  mesoblast.  They  are  developed  from  that  part  of  the  mesoblast  which  sur- 
rounds the  portion  of  blastoderm  which  is  occupied  by  the  devchvping  body  of  the 
embryo,  and  which  is  known  as  the  "  vascular  area."  So  that  the  first  blood- 
vessels are  developed  ojitv^ide  the  body  of  the  embryo.  The  indifferent  cells  of 
which  this  layer  is  composed  become  "  vacuolated  :**  that  is,  they  become  eidarged, 
and  spaces  are  formed  within  thera.  The  nuclei  of  these  enlarged  cells  multiply; 
some  few  of  the  proliferated  nuclei  remain  imbedded  in  tlie  waits  of  the  cell,  but 
•the  greater  number  of  them  are  free  and  are  converted  into  b]ood-cor|}uscles. 
The  vacuolated  cells  fuse  together,  firming  cavities,  and  also  give  off  processes 
which  unite  with  processes  of  other  cells  :  these  in  their  turn  become  also  vacuolated, 
and,  com  mil  ni  eating  with  the  cavities  in  the  original  cells,  a  network  of  tubes  is 
produced  (Fig.  96).  The  tubes  or  primary  vessels  consist  in  the  first  instance  of 
the  original  protoplasm  of  the  cell,  with  here  and  there  nuclei  derived  from  the 
original  divided  niieleus  imbedded  in  it. 
Then  differentiation  of  the  protoplasm 
into  flattened  cells  around  these  nuclei 
takes  place,  and  constitutes  the  wall  of  the 
capillary  or  the  lining  membrane  of  the 
larger  vessel.  In  these  tatter  other  cells, 
derived  from  the  mesoblast,  apply  them- 
selves externally  and  form  the  other  coats 
of  the  vessel  at  a  later  period. 

The  hh:>ofi'fIi)>k>t  are  formed  from  the 
original  divide<l  nncleus  of  the  vacuolated 
mesoblastic  cells.  They  are  free,  and 
accumulate,  each  one  around  itself,  a  small 
quantity  of  the  }»rotoj)lasra  of  the  cell, 
which  rapidly  actjuires  a  tinge  of  color. 
The  earliest  blood-corpuscles  are  therefore 
at  first  nucleated,  and  in  this  and  other  re- 
spects resemble  the  white  corpuscles.  As 
soon,  however,  as  the  liver  is  formed,  true 
white  corpuscles  make  their  appearance, 
and  it  seems  that  the  chief  source  from 
which   they  are  derived  is  the  embryonic 

liver,  though  later  on  the  spleen  and  lymphatic  glands  take  up  this  function  and 
continue  it  after  birth.  The  nucleated  c^mdition  of  the  red  globules  ceases  before 
birth.  The  precise  mode  in  which  the  nucleated  white  corpuscle  is  converted 
into  the  non-nucleated  red  blood-globule,  whether  by  a  change  in  the  whole  cell 
or  by  the  disap[)earance  of  the  cell  an<l  persistence  of  its  nucleus,  is  not  yet 
ascertaineil.  'fhe  vitelline  circulation  commences  about  the  fifteenth  day  and 
last*  till  the  fifth  week.  When  fully  established  it  is  carried  on  as  follows : 
Proceeding  from  the  tubular  heart  are  two  arteries,  the  first  aortic  arteries  (Fig. 
97),  which  unite  at  some  distance  from  the  heart  into  a  single  artery.  This  runs 
down  in  front  of  the  primitive  vertebrae  and  in  the  walls  of  the  intestinal  cavity. 
and  again  divides  into  two  pnnn'tt'vt'  aorttf  or  vtrtt-hral  arteries,  and  these  give  off 
five  or  six  omphalo-un'Sfriten'r  arteries,  which  ramify  in  that  part  of  the  blastoderm 
which  surrounrls  the  developing  body  of  the  embryo,  and  which  is  known  as  the 
vascufar  ar*-fi.  They  termiuate  peripherally  in  a  circular  vessel — the  terminal 
'  In  most  tishei  and  in  umphibia  the  licurt  originates  as  a  single  median  tube. 
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Fig.  96.— Various  formt  of  mother-cells  under- 
(frilng  development  into  bliMxl-vessels,  from  the 
middle  layer  of  llie  fhiclt'is  btHstoderm.  (Kltjin.i 
a.  Large  mother-cell  vacuolated,  forming  the  rurli- 
menlary  vessel,  b.  The  wall  of  this  cell  f<.»rmtKl 
of  protoplasm,  with  nuclei  imbedded,  and  In  some 
casen  more  or  less  detached  and  firujeclinjf.  c. 
Processes  connected  with  nei«hlH)rini£  ceils,  formed 
of  the  common  cellular  substance  of  the  trcrmiiial 
area.  d.  Bli>i3<i-corpuscle$.  /.  Small  mothor-cells 
— vacuolallon  conmiencing.  B.  Mother-cell  in 
which  only  obacure  granular  matter  is  found. 
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Fir,.  97.— Heart  at  the  flfib  week. 
A.  Opened  from  the  ahiloininitl  a.sjK't-t. 
1.  Art»>r1ft]  Klnn«.  2.  At»rtic  airhes 
uniling  behin<l  lo  fonn  ihc  <ie*cen<liiiR 
Hurta.  'A.  Auricle.  1.  Auric-ulo-veii- 
trkiilnrorlllct*.  o.  Commetu-tiip  septum 
ventriculonira.  C.  Ventrirle.  7.  In- 
ferior veriH  fava.  B.  Posltrldr  vU'W  of 
the  •<«nu-.  1.  Trachea,  2,  Lungs.  3, 
VeMtheles.  i.'t.  Atirlfles.  fi.  Diaphrajtm. 
7.  I>e,'^ccndSng  aorta.  *(,  y.  in.  Pueumo- 
g«*tHc  uervea  and  their  branches. 


tinu«.     Tbis  vessel  surrountls  the  vascular  portion  of  tlie  germinal  area,  but  does 
not  extend  uj>  to  the  anterior  end  of  the  embryo.     It  terniinatevS  on  either  .side  in 

a  vein  culled  the  omphalo-mi^enteric.  The  two 
omphalo-mesenteric  veins  open  into  the  opposite 
extremity  of  the  heart  to  that  from  which  the 
arteries  profeeded. 

'1.  The  Placental  Circulation. — As  the  umbilical 
vesicle  diminishes,  the  nllantois,  which  is  foimed 
by  a  protrusion  from  the  lower  purt  of  the  intej<iline, 
enlarges  and  becomes  converted  into  a  vascular 
chorion,  a  part  of  which  forms  the  placenta. 
When  the  umbilical  vesicle  dij^appears  this  be- 
comes the  only  source  of  nutrition  for  the  embryo. 
The  allantois  curries  with  it  two  arteries^  derived 
from  branches  of  the  primitive  aorta,  and  two 
veins;  these  vessels  become  much  enlarged  as  the 
placental  circulation  is  established,  but  subse- 
ijuently  one  of  the  veins  disappears,  and  in  the 
later  stages  of  uterine  life  the  circulation  is  car- 
ried on  between  the  foetus  and  the  placenta  by  two  arteries  and  one  vein 
{umbihral). 

During  the  occurrence  of  these  changes  great  alterations  take  place  in  the  prim- 
itive heart  and  blood-vessels,  above  alluded  to,  which  will  now  retpiire  description. 
Further  Ihvrlopmmt  of  the  Heart. — The  simple  median  twbe,  formetl  by  the 
cftalescence  of  the  parr  of  tubes  of  which  the  jirimitive  heart  cfutsists,  becomes 
elongated  and  bent  on  itself,  so  as  to  form  a  S-shaped  tube,  the  anterior  jmrt  of 
the  tube  bending  over  to  theriglit,  and  the  jiosterior  to  the  left.  At  ihcsnmc  time 
the  middle  [lortion  is  protruded  forward  and  arches  transversally  from  right  to  left 
and  at  the  same  time  becomes  twisted  on  itself,  so  that  the  extremity  from  which 
the  arteries  are  prolonged  is  situated  in  front  and  to  the  right,  and  that  into  which 
the  veins  enter  is  behind  and  to  the  left.  The  bent  tube  then  beeonjes  divided  by 
two  transverse  constrictions  into  three  parts.  One.  the  posterior,  becomes  the 
auricles,  the  middle  one  forms  the  two  ventricular  cavities,  while  the  anterior 
forms  the  aortic  bulb,  from  which  the  commencement  of  the  aorta  and  pulmonary 
artery  is  developed.  A  division  of  each  of  these  cavities  now  takes  place,  so  as 
to  convert  them  into  right  and  left  ventricle,  right  and  left  auricle,  and  aorta 
and  pulmonary  artery  respectively.  Tbis  division  first  takes  place  in  the  middle 
])ortion  of  the  tubular  heart,  the  rudimentary  ventricular  cavities  (Fig.  97,  A,  .*>). 
A  j>artition  rises  up  froni  the  lower  part  of  the  right  wall  of  this  cavity,  and 
gradually  grows  up  until  it  reaches  the  constrictions  which  sejiarate  it  from  the 
other  two,  and  thus  the  interventricular  septum  is  coun)leted.  At  the  same  time 
a  cleft  appears  tui  the  outside,  a  little  to  the  right  of  the  most  prominent  jtoint, 
uhich  ultimately  becomes  the  ajiex  of  the  heart.  The  cleft  becomes  les.««  marked 
as  development  progresses,  but  remains  to  some  extent  persistent  thioughout  life 
as  the  interventricular  groove. 

The  first  appearsince  of  a  division  in  the  posterior  or  auricular  portion  of  the 
tubular  heart  makes  its  appearance,  at  a  very  early  period  of  development,  in 
the  shape  of  two  projecting  pouches,  one  on  either  side;  these  are  the  rudiments 
of  the  auricular  appendages,  but  the  actual  division  of  the  cavity  by  a  septum 
does  nor  occur  until  some  time  after  the  appearance  of  the  ventricuhir  sej)tum. 
This  is  formed  by  the  growth  of  a  partition  from  the  anterior  wall  of  the  auricuhir 
cavity,  which  gj-ows  backward,  and  partially  separates  the  cavity  into  two.  The 
jiartition.  however,  is  not  completed  until  jtfier  birth,  a  part  re?uaining  unde- 
veloped, antl  thus  permitting  of  a  communication  {foramen  ovale)  between  the  two 
auricles  during  the  whole  of  foetal  life.  In  a  like  manner  the  aortic  bulb  is 
divided  into  two  by  the  growth  of  a  septum  downward,  from  the  distal  end  of  the 
bulb,  which  divides  the  cavity  into  the  pemianent  aorta  and  the  pulmonary  artery. 
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Very  soon  a  superficial  furrow  appears  on  the  external  surface  of  this  portion  of 
the  bean  corresponding  to  the  septum  internally,  and,  becoming  deeper,  the  two 
vessels  are  gradually  separsited  from  each  other  through  the  septum,  in  the  imme- 
diate neighborhood  of  the  ventricular  portion  of  the  heart,  whilst  beyond  this  they 
still  remain  joined  together,  and  give  origin  to  the  fourth  and  fifth  aortic  arches, 
pres^ently  to  be  described. 

Further  Devehpment  of  the  Arti-rirs. — In  the  vitelline  circulation  tAvo  arteries 
were  described  as  commg  off  from  the  primitive  heart,  and  running  down  in  front 
of  the  developing  vertebne..  The  first  change  consists  in  the  fusion  of  these 
arteries  into  one  at  some  distance  from  the  heart,  thus  forming  the  descending 
thoracic  and  abdominal  aorta.  In  c(m.se«|ueuce  of  the  heart  falling  backward  to 
the  lower  part  of  the  neck  and  then  into  the  thorax  as  tlie  head  is  develope<l,  the 
two  original  arteries,  proceeding  from  the  heart  to  the  point  of  fusion  in  the  v\m\- 
mrm  descending  aorta  become  elongated,  and  assume  an  arched  form,  curving 
backward  on  eacli  side,  from  the  front  of  the  body  toward  the  vertebral  column 
(Fig.  98,  a).  These  are  the  first  or  primitive  aortic  arches.  As  the  heart  recedes 
into  the  thorax,  and  these  arches,  which  correspond  in  position  to  the  first  pharyn- 
geal or  mandibular  arch,  become  elongated,  four  pairs  of  arches  are  formed  behind 
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Tui.  W».— Piaprain  of  the  formation  of  the  aorlUr  arches  and  the  lonie  arteries,  i.  u.  iii.  iv.  V.  First.sorond.  third, 
Iburtti,  and  fttth  aortic  arches.  \.  Coimuon  trunk  from  which  the  JirKl  jmir  spring;  the  place  wherv  thts«fi't.-«d- 
ttiK  pairs  art'  formed  In  iiidiijutod  by  doiltjd  line*.  B.  ("ominon  trunk,  with  four  arches  and  a  trai-e  of  iht."  fifth, 
c.  Commfin  trunk,  with  tht-  throt-  hi.-si  iwilr.s,  the  first  two  ImvinK  Ixeen  ohUteruted.  r>.  The  jn'r^istt^'nl  artfries, 
tltci*e  whioh  have  disapi»i-ar<,'d  iKinu  in>Ji(atcd  by  dotted  line*.  1.  Common  arterial  trunk.  2.  Thorat-ic  aorta. 
3,  RiKht  brunch  of  the  i-omnioii  trunk  which  i»  only  temporary.  4.  Ix'rt  branch,  |«nuaueiit.  5.  .Axillary 
artery.    fi.  Vertebral.  7.  K  SuNlavinu.    9.  Ounnum  carotid.    lU.  External :  and  11,  Interne 


13.  rulmonary  nrter)'.    U.  l^i.  Kiijht  and  lea  pulmonary  arteries. 


,  Internal  cart»lid.    12.  A«>rlA. 


them  around  the  ]diarynx  (Fig.  98).  The  arches,  five  in  number,  remain  per-1 
manent  in  fishes,  giving  off  from  their  convex  bonlers  the  branchial  arteries  to 
supply  the  gills.  In  many  animals  the  five  pairs  do  not  exist  together,  for  the 
first  two  have  disappeared  before  the  others  are  formed;  but  this  is  not  so  in  man, 
where  all  five  arches  are  present  and  pervious  during  a  certain  period  of  embryonic 
existence.  Only  some  of  ihearcbes  iu  mammalia  remain  as  permanent  structures  ; 
tither  arches,  or  portions  of  them,  become  obliterated  or  disappear.  The  first  two 
arches  entirely  disappear.  The  third  remains  as  a  part  of  the  internal  carotid 
artery,  the  remainder  being  formed  by  the  U[iper  part  of  the  posterior  aortic  root^ — 
I.  <f.  the  descending  part  of  the  origimil  vessel  which  proceeded  from  the  rudiment- 
ary tubular  heart.  The  common  and  external  carotid  are  formed  from  the  ante- 
rior aortic  root;  that  is,  the  ascending  portion  of  ibe  same  primitive  vessel.  The 
fourth  arch  on  the  left  sitle  becomes  develojted  into  the  permauent  arch  of  the 
aorta  in  mammals;  but  in  birds  it  is  the  fourth  arch  on  the  right  side  which  forms 
the  aortic  arch;  while  in  refitiles  the  fourth  arch  on  both  sides  persists,  as  there 
is  a  permanent  dfmble  aortic  arch.  The  fourth  arch  on  the  right  side  forms  the 
ftlibclaviiin  artery,  and  by  the  junction  of  its  coniniencemt*nt  with  the  anterior 
aortic  root,  from  which  the  common  carotid  is  developed,  it  forms  the  innominate 
artery.*  The  fifth  arch  run  the  left  side  forms  the  pulmonary  artery  and  the  duc- 
tus arteriosus ;  that  on  the  right  side  becomes  atrophied  and  disappears.  The  first 
part  of  the  fifth  left  arch  remains  connected  with  that  part  of  the  bulbous  aorta 

'  Thi»  Is  interestitij?  in  connection  with  the  |H>sitinn  of  tl»e  recurrent  laryngeal  nerve,  which  is 
Uui*  m<en  to  hook  rcumil  the  mmi  priniilive  fretal  ^t^ucture,  which  becomes  on  the  right  6ide  the  sub- 
clavian artenr%  on  the  left  the  arch  of  tlie  aorta. 


§ 


130 


DEVELOPMENT, 


which  is  separated  as  the  pulnionarv  stem,  and  with  it  forms  the  common  pul- 
monary artery.  From  about  the  middle  of  this  arch  two  branches  are  given  off, 
which  form  the  right  and  U'ft  pulmonary  arteries  respectively,  and  the  remainintr 
portion — (.  t\  the  part  beyond  the  origin  of  the  branches,  communicating  with  tbc 
left  fourth  arch,  that  is,  the  descending  part  of  the  arch  of  the  aorta— constitutes 


onmintm 
etirntid,'- 


riyht  / 
utbctiitiiiit. 


iitiitniiiinttf^ 
itrttrj/. 

aorta. 


fjriernal 
-  '  '  cnrolUi. 
Jntentnl 
ciirot'id. 


.rei'tebval. 

arch  of 
'  aorta. 


Jeft 

^dudtiJi 
II  rtt^rioxtu. 


jiitUiunmiti 
■  IvHnk. 


Plo.  !W^Ria«[ram  to  show  tho  rlcstlimtfon  of  the  arterial  Hrches  In  man  and  mammals.  (Modified  from 
Rathke.  From  tiuahi'fr  Anatitmtt,  vol  i.  pt.  1, 18W.)  The  truneus  iirteriosus  und  Die  (ivt-  nrlt-rlal  iirehcs  sjirinpiiiK 
from  it  are  r«pri»*ei»U><J  In  imtllm*  oiUy  ;  thv  iKTiiuiiiein  vensuU  In  rolora— Umsi.'  IwUmgiiu;  lo  \\iv  aortir  s>>ti'm 
red,  to  the  puliufmary  system  blue. 

the  ductus  arteriosus.  Tbis  duct  remains  pervious  during  the  Avhote  of  f<vt;d  life, 
and  after  birth  becomes  obliterate*!. 

The  development  of  the  arteries  in  the  lower  part  of  the  body  is  ^oing  on  dur- 
ing the  .-same  lime-  We  have  seen  that  originally  there  were  two  primitive  ai'teries 
coming  oft'  from  the  primary  tubular  heart,  and  that  these  two  vessels,  at  some 
distance  from  the  heart,  became  fused  together  to  ftu'm  a  single  metlian  artery, 
which  coui*sed  down  in  front  of  the  vertebi'it  to  the  bottom  of  the  spinal  column, 
forming  tlie  ])ermanent  descending  aorta.  Fn>m  the  extremity  of  this  the  two 
vitelline  arteries,  which  were  originally  parts  of  the  primitive  main  trunks,  pass 
to  the  area  vasculosa.  As  the  umbilical  vesicle  dwiuiUcN  and  the  allantois  grows, 
two  large  bi'anches  are  formed  as  lateral  ofTshoots  of  the  median  aorta.  These  are 
the  two  umbilmif  or  hyinHifiatriv  arteries,  and  are  concerned  in  the  placental  circu- 
lation. The  portion  of  the  median  aorta  beyond  this  point  becomes  much  dimin- 
ished in  size,  and  eventually  forms  the  sacra  media  artery,  and  thus  the  two 
umbilical  branches  become  in  appearauce  bifurcating  branches  of  the  main  aorta. 
The  common  and  internal  iliac  arteries  are  developed  from  the  pioximal  end  ftf 
these  umbilical  arteries;  the  middle  portion  oi'  the  vessel,  after  birth,  becomes 
partially  atiophied.  but  in  part  remains  pervious  as  the  superior  vesical  artery;  the 
distal  portion  becomes  obliterated,  constituting  part  of  the  supei'ior  ligament  of 
the  bladder.  The  external  iliac  and  feiuoi-al  arteries  arc  developed  from  a  small 
branch  given  off  from  the  umbilical  arteries  near  their  origin,  and  are  at  first  of 
comparatively  small  size. 

Develupmt'ut  uf  thf  Veins, — The  formation  «d'  the  great  veins  of  the  embryo 
may  be  best  considered  under  two  groups,  visceral  and  parietal. 
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The  visceral  are  derived  from  the  vitelline  and  umbilical  veins.  In  the  earliest 
period  of  tlic  circulation  of  the  embryo,  we  Iiave  seen  tbat  there  were  two  veins 
(vitelline  or  omphalo-mesenteric)  returning  the  blood  from  the  vitelline  membrane. 
Tbese  unite  together  to  form  a  single  channel,  the  »inus  venosus,  which  opens  into 
the  auricular  extremity  of  the  heart.  As  smm  as  the  placenta  begins  to  i>e  funned 
two  umbilical  veins  appear  and  open  into  the  sinus  venosus,  close  to  the  vitelline 
veins.  The  two  vitelline  veins  enter  the  abdomen  and  run  upward  on  either  side 
of  the  intestinal  canal;  at  the  upper  part  of  the  abdomen,  in  the  site  of  the  future 
liver,  which  now  begins  to  form  around  thenu  transveree  communications  are 
formed,  which  encircle  the  duodenum  and  enclose  it  in  two  vasciibir  rings.  The 
portion  of  veins  above  ibese  vascular  rings  bjses  its  connection  with  the  sinus, 
while  the  jmrtion  between  them  breaks  uji  into  a  capillary  plexus,  wliieh  ramifies 
in  the  now  partially  developed  liver  together  with  cajiiliary  vessels  from  ibe  upper 
venous  ring.  Of  these  latter,  some  pass  toward  the  heart  and  join  the  sinus. 
Tliey  have  received  the  name  of  the  tv';/*e  hrfKitico'  revi'lwftten,  and  eventually 
become  the  hepatic  veins;  others  ramify  in  the  liver,  nnder  the  name  of  rt'«<» 
hfftatinft'  aiJpt'hi-utcit,  and  become  the  branches  of  the  portal  vein.  The  lower 
vascular  ring  receives  veins  from  the  stomach  and  intestines,  and  becomes  the 
commcncem*'nf  of  the  fiortal  vein. 

The  umbilical  veins  at  first  open  into  the  sinus  venosus  near  to  the  vitcliine 
veins.     Subsequently   this  communication  becomes  interrupte<l   by  the  develop- 
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Ktr..  100.— niiiRTnTDs  lUnstrfltini?  the  development  of  the  (treat  veins.  The  first  flpire  shows  the  vertebm! 
„.,et»ia  empty  IriK  int«i  ilu'  h«iirt  by  two  lAleml  trunk*,  "the  (lucts  »»f  Ciivier. "  The  ser«inil  rlioire  ^hows  the  form- 
llCiott  of  the  lliHf  Htnl  Mi»«'luvlau  veins,  a.  Inferior  veim  chvu.  b.  LolTt  Innomitiiite  vein.  Tlie  thinl  fljnire 
'■how»  the  vert«'brMl  vein*  mufh  diminished  in  size  and  the  dart  of  <'uvier.  on  the  \etX  sidr,  jjradnally  di«- 
•pfiCAiitig.  c.  Verjtt  a/vgo«>  minor.  The  fourth  figure  .shows^  the  adult  condition  of  the  venous  systt-rn.  1.  Right 
•iiHcle  of  heart.  L  Vena  eava  sui^erlor.  3.  Jugiilar  veins.  1.  Subclavian  veins.  5.  Vena  eava  inferior.  6. 
niae  veins.  7.  LanthAr  veins,  h.  Vena  azygoa  major,  tf.  Vena  azygoa  roiaor.  lU.  Superior  lulercoetal  vein. 
(A  tier  Da  I  ton  ) 

went  of  a  vascular  network ;  the  vein  on  the  right  side  atrophies  and  disappears, 
vbile  that  on  the  left  side  greatly  enlarges,  as  the  placental  circulation  becomes 
established,  and  communieates  with  the  upper  venous  circle  of  the  vitelline  cir- 
culation. Finally  a  biancb  is  formed  between  the  upper  venous  circle  and  the 
Tigbi  hepatic  veins,  which  becomes  the  liitrtua  reno»Hi«,  and  by  it  most  of  the  blood 
from  the  umbilical  vein  is  carried  diiect  to  the  heart. 

Thf  Parietal  Veins. — The  first  appearance  of  a  parietal  system  ctmsists  in  the 
appearance  of  two  short  transverse  veins  (the  ducts  of  Cnvier)^  which  open  on 
eituer  side  of  the  auricular  ])ortion  <»f  the  heart.  Each  nf  these  ducts  is  fuinetl 
by  an  ascending  and  descending  vein.  The  ascending  veins  i-eturn  the  blood  from 
the  parietes  of  the  trunk  antl  the  Wolffian  bodices,  and  are  called  canlinal  veins. 
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The  two  descending  onen  return  the  blornl  (Fig.  lOD)  from  the  head,  and  are  called 
primitivf  Jnt/idar  veins.  As  the  kidneys  are  developed,  die  veins  conveying  the 
blood  from  them  unite  together  to  form  a  single  trunk  which  passes  up  the  abdomen 
behind  the  intestines,  and,  joining  the  cominon  trunk  of  the  vitelline  and  umbilical 
veins  above  the  point  of  entrance  of  the  ven;e  revehentes,  c<>nstitiites  the  inferior 
vena  cava.  Two  small  veins  receiving  branches  from  the  lower  extreraity  unite  to 
form  the  lower  part  of  the  inferior  vena  cava.  beb>w  the  point  of  entrance  ot  the  veins 
from  the  kidneys.  These  are  the  primitive  iliac  veins,  and  in  their  course  upward 
they  cross  the  cardinal  veins  and  communicate  with  them.  The  part  of  the  iliac 
vein  between  this  point  of  communicatiiKi  and  their  junction  with  one  amtther 
constitutes  the  common  iliac  vein;  while  the  dista!  portion  forms  the  external  iliac 
vein.  The  internal  iliac  vein  is  formed  from  that  part  of  the  cardinal  vein  which  lies 
below  the  point  of  communication.  The  greater  part  f>f  the  remainder  of  the  car- 
dinal vein^that  is  to  say,  of  that  portion  above  the  iliac  veins — becomes  obliter- 
ated;  a  small  part,  however,  at  the  upper  extremity  remains  persistent,  and 
becomes  continuous  with  two  new  veins,  which  are  IVirmed  one  on  either  side  of 
the  vertebral  column.  These  veins  receive  the  interc<»stal  and  lumbar  veins,  and 
eventually  form  thcazygos  veins.  They  become  joined  by  an  obli((ue  communicat- 
ing branch,  which  crosses  the  middle  line,  and  constitutes  the  junction  of  the  vena 
azygos  minor  with  the  vena  azygos  major.      These  veins  are  termed  the  poattrior 

rertehrai  veins  of  Hathke.  The  u]>]>er  part 
of  the  left  one.  with  its  continuation,  the  car- 
dinal vein,  tjorms  the  superior  Intercostal  of 
the  left  side 

The  veins  first  formed  in  the  upper  part 
of  the  trunk  are,  as  above  stated,  the  prim- 
itive Jugidffr  veins.  In  the  greater  part  of 
their  extent  they  become  the  external  jug- 
ular  vein.  Shortly,  two  small  branches 
may  be  noticed  opening  into  them  near 
their  termination;  these  form 
vian  and  internal  jugular  veins, 
point  of  junction  of  these  veins  on  the  left 
side,  a  communicating  branch  makes  its 
appearance,  running  obliquely 
neck  downward  and  to  the  right,  to  open  int 
the  primitive  jugular  vein  of  the  right  side 
below  the  point  of  entrance  of  the  subclavian 
vein.  At  the  same  time,  in  consequence  of 
the  alteration  in  the  jjosition  of  the  heart, 
and  its  descent  into  the  thorax,  the  direction 
of  the  ducts  of  Cuvier  becomes  altered,  and 
they  assume  an  almost  vertical  position. 
From  the  portion  of  the  primitive  jugular 
veins,  above  the  branch  of  communication, 
the  internal  jugulars  are  formed,  except  that 
part  of  the  right  one  which  lies  between  the 
point  of  entrance  of  the  subclavian  of  this 
side  and  the  termination  of  the  ctunmunicat- 
ing  branch,  which  becomes  the  right  innomi- 
nate vein.  The  communicating  branch  be- 
comes the  left  innominate  vein.  The  primi- 
tive jugvdar  of  the  right  side,  below  the  com- 
municating vein  and  the  right  duct  of  Cuvier, 
become  the  vena  cava  superior,  into  which  the  right  cardinal  (vena  azygos  major) 
enters.  The  lower  part  of  the  left  primitive  jugular,  and  the  left  duct  of  Cuvier 
becomes  almost  entirely  obliterated,  except  the  lower  end,  which   remains  as  a 
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Ficj  11!.— Dlajrram  of  the  fonnntlon  of  the 
miiln  ayttemic"  vein!>.  a  Heart ^nnd  venous 
yptem  at  the  periinl  when  Ihorc  are  two  Vfiiif 
ftvue  8uperii)r»'3.  poptorior  view  1.  Ix'ft 
"tuperinr  rava.  "2.  Klieht  i«uperinr  cnvii.  3. 
Inferior  cava.  4.  l>eft  inferior  cardinal.  5. 
Kinht  inferior  cnrrlinal.  f>  RlRht  jujoilwr.  T. 
Aiiaiat(>mo«inK  braneh  h«>tweon  tlie  hrmilars 
(left  innominate)-  H.  Suhclavian.  li,  liii4Tnal 
jOBtilar.  y>.  ExU"n»«l  jugular.  11,  Middle 
obliterated  portion  of  the  posterior  cardinal 
veins.  12.  Newly  formed  posterior  vertebral 
wins.  IS.  AnaHtomoiiiH  b<>tween  the  Iwo  ver 
lebrals— trunk  of  small  HicyKO».  IJ.  niac 
veitm,  proceed in({  f^^m  «na.stomo«.is  between 
Ihe  infcrior  cava  and  Tiosterior  cardinaLs.  15, 
Crural.  lf>.  H>TM)Kaptric-orieinuUv  the  distal 
end*  of  the  cardiuah,  h.  Heart  and  perma- 
nent veins,  jiosterinr  vt*'W  1.  obliterated  left 
superior  cava.  6.  Right  innomlnato.  7.  Left 
innominntc,  M.  Subclavian.  10.  Jutnilar.  13 
Trunk  of  the  small  azyRos  IT.  Coronary  sinus 
receiving  the  coronary  vein.  In.  Suptrlor  in- 
tercostal, Ut.  SuiM-rior  stDall  mygos.  20. 
inferior  vmaJI  azygos. 
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fibrous  band,  or  sometimes  a  small  vein,  anrl  runs  oblJijucly  over  the  posterior  sur- 
face of  tlic  left  iiuriele.  The  terminjition  of  the  left  iltict  of  Cuvier  remains  per- 
sistent, iiti'l  forms  the  coronary  sinus  (Fig.  101).  The  fteta!  circulation  is 
described   at   a   future  page. 

Development  of  the  Alimentary  Canal, — The  development  of  the  intestinal 
cavity  is,  as  shfiwn  above  (page  lOi'),  one  of  the  earliest  phenomena  of  emhryonie 
life.  The  ori«:inal  intestine  consists  of  an  iiitleeiinti  <d^  the  hypoblast  extending 
from  one  end  of  the  embryo  to  the  other,  ami  is  situated  just  below  the  prtiuitive 
vertebral  column.  At  either  extremity  it  forms  a  closed  tube,  in  conseijuence  of 
the  cephalic  and  caudal  ttexures  (page  1  <)'.*).  and  this  manifestly  divides  it  into  three 
parts;  a  front  part,  enclosed  in  the  cephalic  fold,  called  the/i>/v-r/KC ;  a  posterior 
part,  enclosed  in  the  caudal  fold,  the  hind-yut :    and  a   central  part  or  mid-yuty 
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Flo.  102.— PiaifTftiumtUlc  outline  nf  «  longitudinal  vortical  settinn  <if  tht'  ohick  ^n  the  fourlli  Any. 
EpiblAst.  *»«-  Somulii-  in»-w>lil»ist.  Aj/.  Hypohmst.  ivn.  Visrerul  mfsi»ttlH->t.  i\f.  f'ephRJif  fold.  p/.  (nudnl  fold 
OIK.  Crtxily  of  iruf  amnion,  yn.  Yolk-sac."  *,  Iiile-stiiu-.  «.  Stoumi'li  nnd  pharynx,  a.  Future  anus.. «ilU  rloseil, 
m  Tht*  inouih.  nie.  Thi>  nie»ent«rry.  «/.  The  itlUutuic  vesic-lc.  pi',  SjHU-e  bv^twet'ti  innLT  and  outer  folds  of 
amnion.    tProm  QiiaIu's  Anntomj/,  Allpti  Thomson.) 

which  at  this  time  fi'eely  communicates  with  the  umbilical  vesicle  (Fig.  102). 
The  ends  of  the  fi>re-  and  hind-giit  do  not  communicate  with  the  surface  of  the 
bfxly,  the  buccal  and  anal  orifices  being  subseijuenily  formed  by  involutions  of  the 
epiblast,  which  later  an  form  conimunication.s  with  the  gut.  From  the  fore-gut 
are  deveh>ped  the  pharynx,  <csophagus.  stomach,  an<l  duodenum;  from  the  hind- 
gut,  a  part  f)f  the  rectum;  antl  fi-om  the 
middle  division,  the  rest  of  the  intestinal 
tube  (Fig,  10;i).  The  changes  which  take 
place  in  the  fore-grit  are  as  follows:  The 
mid<lle  portion  becomes  dilated  to  form  the 
Btomacli.  antl  undergoes  a  vertical  rotation 
to  till.'  right,  s[>  that  the  posterior  border, 
by  xNhich  it  is  attached  to  the  vertebral 
column  by  a  mesentery,  is  now  directed  to 
the  left,  and  the  anterior  border  to  the 
right.  At  this  time  it  is  straight,  but  it 
soon  un<lergoes  a  lateral  curve  or  bend  to 
the  right  at  its  upper  end.  It  thu»^  a.ssiime8 
an  obli<|ue  direction.  un<i  the  left  border 
(originally  the  posterior  or  attached  border) 
becomes  inferior,  and  forms  the  great  cur- 
vature. The  mesentery  by  which  it  was 
attivched  forms  the  great  omentum.  The 
portion  of  the  fore-gut  above  this  dilatation 
remains  stj^ight.  forming  the  pharvn.v  and 
ccsophagus,  and  in  conset^ucncc  of  the  mcs- 
oblast  being  here  undivided,  there  is  no 
Fenius  investment  to  this  part  of  the  tube. 
Helow  this,  tlivision  of  the  mesobhist  has  taken  place*  and  the  splanchnopleure 


Fig.  lOS.— Early  form  of  the  aUment«ry 
canal.  (From  KoHiker,  nflcr  blschod!,)  In  a  m 
front  view,  imd  in  b  un  anlt'ro-p<j#terior  svttlon 
nrc  n>|irt'«iMitod,  n.  Ftmr  }>hftrynjt«.'al  or  vi.<(orHl 
otiites.  h.  The  pharynx.  «',<•.  The  fonimt-nrinR 
lunps.  il.  The  (itomiicJi.  /.  /.  The  ilivertirnla 
tuniK'ited  with  the  formAtion  of  the  1I\>t.  h- 
Tlu"  ytdksof  into  which  tlie  middle  IntiStliml 
i(ri>«>ve  opens,  A.  The  posterior  part  of  the 
hitc^tlne. 
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alone  forms  the  wiills  of  the  remainder  <>f  tbe  intestinal  canal,  the  space  between 
this  layer  and  the  somatopleure  constituting  the  i>!eiiro-|reritoneal  cavity. 

The  part  of  the  fore-gut  beh>w  the  dilated  stomach  iormy  the  duodenum,  and 
in  connection  with  this  the  liver  and  ]>ancrea,s  are  dcvi'lopeih 

The  hind'tfut  is  also  a  cloyed  tube,  and  from  it  the  middle  third  of  the  rectum 
is  developed,  as  well  jus  the  allantois  (page  11 'S),  which  will  be  again  referred  to  in 
connection  with  the  development  of  the  bladder. 

The  mid-gut  is  at  first  an  open  cavity  freely  communicating  with  tbe  mmbilieal 
vesicle.  As  tbe  bivly-walls  grow%  this  communication  contracts  very  materially, 
though  it  still  exists  to  a  certain  extent,  and  tbe  open  cavity  becomes  converted 
into  a  straight  tube,  still  open  where  it  CMmniunicatCis  with  the  utnbilical  vesicle. 
This  tube  grows  rapidly  in  lenglb.  and  jtresents  a  primitive  curve  or  loop  down- 
ward and  forward,  and,  in  conseipience  of  its  growth  exceeding  that  of  (he  walls 
of  tbe  hody-cavity,  a  portion  of  the  loop  protrudes  into  the  stalk  of  the  umbilical 
vesicle.  At  a  subaeipient  period,  however,  the  wall^  of  the  abdomen  grow  more 
rapidly  than  the  intestine,  which  again  recedes  into  tbe  bfulyH-avity.  At  a  short 
distance  below  the  most  i)rominent  point  of  this  loop  a  diverticulum  arises,  which 
marks  the  separation  between  the  large  and  small  ititestine.  Tbe  lower  part  of  this 
divertictduiu  forms  the  vermiform  appetulix:  tbe  proximal  [lart.  by  its  continued 
growth,  constitutes  the  cjFCJim.  After  this  the  anterior  or  upper  ))art  of  the  gut» 
corresjjondidg  to  the  small  intestine,  rapidly  increases  in  length,  and  about  the 
eighth  week  becomes  convoluted.  The  lower  or  posterior  part,  ccuresp<uiding  to  the 
large  intestine,  is  at  first  less  in  calibre  than  the  upper  ]iart,  ami  lies  wlndiy  to  the 
left  side  of  the  convolutions  of  the  small  intestine:  bnt  later  on  the  curve  of  the 
large  intestine  begins  to  form,  and  the  Hrst  part  (ascending  cidon}  slowly  crosses 
over  to  the  right  side,  first  lying  in  tbe  middle  line,  just  below  the  iiver.  It  is  not 
until  the  sixth  month  that  the  csieenm  descends  into  tbe  right  iliac  fossa,  and  so 
^drags  the  ascending  colon  into  its  normal  position  in  the  right  flank. 

The  peritoneal  cavity  is  the  space  left  between  the  visceral  and  jiarietal  layers 
of  the  mesftblast.  ami  the  senttes  membrane  is  developed  from  these  structures.  The 
mesenteries  are  formed  from  mesrrblastie  tissue  extending  between  the  notochord  an<l 
the  gut  which  develops  the  vascular  and  connective-tissue  elements  of  these  part^. 

The  buccal  cavity  is  formed  by  an   involution  of  tbe  external  layers  of  the 

blastodermic  membrane,  which   passes  inward  and  meets  the  jdiarynx,  or  upper 

'part  of  the  fore-gut.     The  two  cavities  are,  however,  at  fii-st  completely  separated 

from  each   other  by  all   the  layers  of  the  blastoderm  :  but  at  an   early  (>eriod  of 

develojtmenl  a  vertical  slit    appeai-s  between  tbeiu  :    this  gradually  widens  and 

beeonres  the  opening  by  which  the  common  cavity  of  the  nose  and  month  con»mu- 

Inicates  with  the  pharynx.     The  counnon  cavity  is  afterward  (livi<ted  into  nose  and 

'mouth  by  the  development  of  the  palate,  in  the  manner  spoken  of  ah(>ve. 

The  Imtgur  appears  about  the  fifth  week  as  a  small  elevation  behind  the 
inferior  maxillary  arch,  to  which  another  projection  from  tbe  second  ])liaryngeal 
arch  is  uniteil.  Tbe  epithelial  layer  is  furnished  by  the  epiblast.  The  tonsils 
appear  abtuit  tbe  fotjrth  miuith. 

Tbe  anuH  is  also  forme<l  by  an  inflection  of  tbe  epiblast,  which  extends  inward 
to  a  slight  extent,  and  approaches  the  termination  of  the  hin4l-gut,  and  finally  com- 
municates with  it  by  a  solution  of  continuity  in  the  septum  between  the  two.  The 
persistence  of  tbe  fcetal  septnm  at  either  the  buccal  or  anal  orifices  constitutes  a 
well-known  deformity — imperforate  oesophagus  or  im]>erforate  rectuju.  as  tbe  case 
may  be. 

The  Uver  appears  after  the  Wolffian  bodies,  about  tbe  third  week,  in  the  form 
of  a  bifid  mass  of  cells,  connected  with  the  ej)ithelial  ami  mesoblastie  layers  of  tbe 
Bplanchuopleure.  It  projects  from  the  intestine  at  that  part  which  afterward 
forms  tbe  duodenum.  This  mass  of  cells  becomes  hollowed  out  into  a  cavity, 
lined  by  by|)oblast,  the  rudiment  of  the  main  duct  of  the  liver,  the  cells  on  either 
side  being  devcIo]>ed  into  tbe  right  and  left  lobes.  These  grow  very  rapidly  around 
the  vitelline  an«l,  later,  tbe  innbilical  veins,  whicli  l»reak  up  into  a  ca|nllary  plexus 
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and  ramify  in  its  substance.     About   the  third  month  the  liver  almost  fills  the 
abdominal  cavity.      Fnmi  this  period  the  relative  development  of  the  liver  is  less 
active,  more  especially  that  of  tbe  left  lobe,  which  now  beei»mes  smaller  than  thoi 
right:  but  the  liver  remains  up  to  the  end   of  f«?tal  life  relatively  larger  than 
io  the  aduk. 

The  ^^'i//-^>/rt(i«icr  appears  about  the  secoiKl  month,  as  an  extension  of  the  cavity 
from  which  the  main  duct  of  the  liver  is  developed ;  and  bile  is  detected  in  the 
intestines  by  the  thinl  month. 

The  pancreas  is  also  an  early  formation,  being  far  advanced  in  the  second 
month.  It,  as  well  as  tbe  salivary  jrlands,  which  appear  about  the  same  period, 
originates  in  a  projection  from  the  epithelial  layer,  which  afterward  forms  a 
cavity,  and  the  lobules  of  tbe  gland  are  developed  from  the  ramifications  of  this 
cavity.  It  is  generally  admitted  that  the  epithelial  lining  of  the  ducts  is  furnished 
by  the  hypoblast,  in  the  devehijiment  of  both  tbe  pancreas  and  the  liver,  and  that 
the  vessels  owe  their  e>rigin  to  the  mesohlast.  But  authorities  differ  as  to  the  mode 
uf  formation  of  tbe  parenchyma,  as  to  whether  this  is  entirely  of  mesoblastic 
origin,  or  whether  the  hypoblast  shares  in  its  development. 

The  ipleeu^  on  the  other  hand,  is  apparently  entirely  of  mesctblastie  origin,  for 
there  is  never  any  connection  between  the  intestinal  cavity  and  the  substance  of 
this  organ.  It  originates  from  the  mesenteric  fold  which  connects  the  stomach 
to  the  vertebral  column  (mesognstrium). 

Development  of  the  Respiratory  Organs. — The  lungs  appear  somewhat  later 
than  the  liver.  They  are  <leveloped  from  a  small  raeflian  vnl'de-sar  or  diverticu- 
lum from  the  upper  part  of  the  foro-gut,  immediately  behind  tbe  fourth  visceral 
cleft,  as  a  projection  from  the  epithelial  and  fibrous  laminae  of  the  intestines. 
During  the  fourth  week  a  pouch  is  formed  on  either  side  of  the  central  diver- 
ticulum, and  opens  freely  through  it  into  the  fore-gut  (pharynx).  From  thuse, 
other  (secondary)  pouches  are  given  off,  so  that  by  the  eighth  week  the  form  of  the 
lobes  of  the  lungs  may  be  made  out.  The  two  primary  pouches  have  thus  ai 
common  pedicle  of  communication  with  the  pharynx.  This  is  developed  into  the- 
trachea  (Fig.  97,  b),  the  cartilaginous  rings  of  which  are  perceptible  about  the 
seventh  week.  Tbe  parts  which  afterward  fiom  the  larynx  are  recognized  as 
early  as  the  sixth  week — viz.  a  prnjertion  on  either  side  of  the  pharyngeal  open- 
ing, which  is  the  rudiment  of  the  arytenoid  cartilage  and  a  transverse  elevation 
from  the  third  pharyngeal  arch,  which  afterward  becomes  the  epiglottis;  the 
vocal  cords  and  ventricles  of  the  larynx  are  seen  about  tbe  fourth  month.  Traces 
of  the  diaphragm  appear  in  tbe  form  of  a  fine  membrane,  separating  the  lungs 
from  the  Wolffian  bodies,  the  stomach,  and  the  liver,  whilst  the  heart  is  still  near 
the  head.  As  the  dia])hragm  extends  forward  from  the  vertebral  column  it 
separates  the  common  pleuro-peritoneal  cavity  into  two  parts,  a  thoracic  and 
abdominal. 

Development  of  the  Urinary  Organs. — The  urinary  organs  appear  t«i  be  entirely 
af  wesoblaatic  origin,  and  are  inlinuitely  connected  with  an  embryonic  glandular 
organ  first  discovered  by  Wolff,  and  hence  called  the  Wolffian  body.  Recent 
researches  have  shown  that  the  ^Volt!ian  bodies  form  a  part  of  a  set  of  glands 
which  are  found  in  all  vertebrate  and  some  invertebrate  animals.  These  glands 
have  been  termed  the  if^ifmevtal  onjanH,  and  consist,  in  vertebrales.  of  branching 
tubes  opening  at  one  extremity  into  the  body-cavity,  and  at  the  other  by  one  or 
more  main  ducts  into  the  cloaca  or  hind>gut.'  The  segmental  organ  of  vertebrates 
is  divided  into  three  parts,  each  of  which  pr>ssesses  an  excretory  duct.  The  anterior 
of  the  three,  situated  in  tbe  region  of  the  rudimentary  heart,  is  termed  the  hend- 
kiduey  or  pronephros  (Lankester),  and  its  duct  is  the  Miillerian  duct.  The  central 
part  is  the  Wolffian  body,  the  meao-nephrun  (Lankester),  and  its  duct  is  the  Wolflian 
duct.  The  posterior  segment  is  the  rudiment  of  the  permanent  kidney,  and  is 
formed  later  than  tbe  Other  two.  It  is  named  tbe  metanephron  (Lankester),  and  ita 
dtict  is  the  ureter. 

'  In  invertebrates  the  external  openings  are  on  the  sides  of  the  body. 
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The  se^^mental  organ  is  perceptilile  about  the  third  week,  forming  an  elongated 
ridge  <tf  cells  sitiuited  m\  either  side  of  the  primitive  vertebrfe  and  extending  from 
the  heart  to  the  lower  end  of  the  embryo.  It  makes  its  apjtejuaiice  below  the 
heart  and  behind  the  eoninion  pleuro-perit<meal  oavitVi  from  the  mesobhist  at  the 
point  of  separation  of  its  two  layers  into  snmatopleure  and  sjtlanehnopleure.  As 
this  ridge  is  sitnate<l  in  front  of  the  ejiibhist  (reflected  from  the  me<lidlarv  eavity) 
at  the  side  of  the  protovertebnie  and  behind  the  common  pleuro-peiitoneal  cavity, 
it  has  been  named  "the  intermediate  cell-mass."  It  is  at  first  solid,  but  soon  a 
tube  is  hollowed  out  in  it»  by  the  formation  of  a  lumen  in  its  most  prominent 
part;  this  \n  the  segmental  duct,  the  greater  part  of  which  forms  the  Wolffian 
fduct.  As  tlie  duct  is  fijrmed  it  sinks  downward  and  projects  into  the  body- 
'  Cavity.  The  remainder  of  the  segmental  orgun — i,  v.  that  jjart  which  Is  not  con- 
cerned in  the  form jit ion  of  the  duct — -becomes  converted  into  tubes;  which  com- 
mence as  branches  from  the  iluct  ami  spread  out  at  right  angles  with  it.  They 
are  at  first  ciccal,  but  soon  acxjuire  openings  at  their  inner  extremities  into  the 
body-cavity,  the  lower  eml  of  the  segmental  duct  at  the  same  time  forming  an 
opening  into  the  urogenital  sinus.  Thus  a  communication  is  established  through 
these  tubes  and  duct  between  the  [deuro-peritoneal  cavity  and  the  cloaca  or 
hinder  part  of  the  alimentary  canal.  The  next  steji  is  the  formation  of  a  second 
duct  in  the  neighhorhmid  of  the  original  duct,  with  which  some  of  the  tubules  of 
the  anterior  part  of  the  segmental  body  (pronephros)  are  connected.  This  is  the 
Miillerian  duct.  The  ureter,  which  is  formed  later,  is  sin  oftshnot  from  the  hinder 
part  of  the  Wolffian  duct. 

The  structure  of  the  Wolffian  body  is  in  many  respects  analogous  to  that  of 
the  permanent  kidney  (Fig.  104).      It  is  composed  partly  of  an  excretory  canal 

or  duct,  into  which  open  numerous  ''con- 
duits," rectilinear  at  first,  but  afterward 
tortuous,  und  partly  of  a  cellular  or 
glandular  structure,  in  which  Malpig- 
hian  I  lifts  are  found.  It  is  fixed  to  the 
diaphragm  by  a  superior  ligament,  and 
to  the  spinal  column  by  an  inferior  or 
lumbar  ligament.  Its  office  is  the  same 
as  that  of  the  kidneys — viz.  to  secrete 
fluid  cimtaining  urea,  which  accumulates 
in  the  bladder.  When  the  j)ei'umnent 
kidneys  are  formed*  the  greater  part  of 
the  Wolffian  body  disapj*ears.  The  rest 
lakes  part  in  the  formation  of  the  organs 
of  generation. 

The  functional  activity  tif  the  Wnlf- 
fian  bodies  is  very  transitory;  they  attain  their  highest  development  by  the  sixth 
week,  after  which  time  they  begin  to  decrease  in  size  Jind  have  nearly  (lisuppeared 
by  the  end  of  the  thinl  month.  The  upper  part  of  the  segmental  body,  the  prone- 
phros, also  undergoes  atrophy  and  disappears.  In  the  male,  the  Wolffian  duct 
persists,  and  becomes  converted  into  the  vas  deferens,  the  Miillerian  duct  under- 
going atrojdiy ;  a  vestige  of  it^  however,  remaining  as  tire  sinus  prostaticus; 
whereas,  on  the  other  hauil,  in  the  female,  the  Miillerian  duct  remains  and 
becomes  converted  into  the  whole  length  of  tiie  genital  passages,  while  the  Wolf- 
fian duct  almost  entirely  disa])pears  and  renmins  only  as  a  vestige-  Prior  to  this, 
however,  the  Wolffian  and  Miillerian  ducts  (together  with  the  ureter  when  formed) 
open  into  the  common  urogenital  sinus  or  cloaca,  which  is  the  termination  of  the 
intestinal  cavity,  into  which  the  allantois.  also  opens  in  front  (Fig.  10."*). 

As  the  allantois  expands  into  the  urinary  bladder  this  cttmmon  cavity  is 
divided  into  two  l»y  a  septum,  to  form  the  bladtler  in  front  and  the  rectum  behind. 
The  Wolffian  and  Miilleriati  ducts  are  s»kui  cnuiiected  by  cellular  substJince  into  a 
single  mass — the  fjftntnl  cuni — in  which  the  Woltlian  ducts  lay  side  by  side  in 


Ft<'..  1<U.— Knliirgril  vk'W  frcira  the  front  of  I  he 
len  Wximnii  bo<1y  t^-fttre  the  t'ist«rillshnii.'iit  of  the 
tllstiiii'tloii  (if sex.  (From  Farrt',  «fter  KiLil>eltJ  o.  a, 
i),  <i.  fubulnr  stnicturi*  of  the  WolfflHii  bmly.  c. 
L  WolffiH?*  rtuct.  /.  n«  upper  extremity,  r^.  Itsleniii- 
'  JlBllnn  ill  A  th<.'  urogenital  siniist.  h.  The  ilnet  nf 
iliUler.  t.  It!'  upiier,  still  elr^ed,  extremity.  *'.  Its 
lower  end.  tenuiuHtinK  in  tliL*  iirn^euitHl  ftinUK.  /. 
The  luHfrs  of  blitHtctiia  fur  tlie  reprmluclive  orKKti. 
ovary  or  teatlele. 
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wwulrancl  the  ducta  of  MUller  behind,  at  first  separate,  but  later  i>n  imiting  with 
each  other. 

It  has  been  stated  that  the  kidney  i>  developed  from  the  lower  part  (meta- 
nephros)  of  the  segmental  organ.  With  this  the  ureter  becomes  connected  in  the 
following  manner:  It  commences  as  a  tubular  diverticulum  from  the  lower  part 
of  the  segmental  duct,  close  to  the  cloaca.  It  extenils  upward,  and  becomes 
divided  into  a  number  of  Ci^cal  tubules,  which  represent  the  commeiicemL'nt  <»Tthe 
several  divisions  of  the  pelvis  of  the  kidney.  The.se  tubules  are  prolonged  into 
the  solid  blastema  of  which  the  kidney  at  that  time  consists.  The  tubiiie.<  then 
become  convoluted,  and  masses  of  cells  accumulate  on  their  exterior,  so  as  to  give 
to  the  organ  an  appearance  of  lobulation.  Between  these  cells  vessels  are 
developed,  and  the  vascular  glomeruli  are  gradually  formed.  The  kidneys  at 
first,  therefore,  consist  of  cortical  substauce  only,  but  later  on  the  proximal  ends 
of  the  tubes  become  straight  and  arranged  in  bundles,  and  thus  the  pyramidal 
structure  is  developed.  The  lobulation  of  the  kidney  is  perceptible  for  some  time 
after  birth. 

The  urinary  bladder^  as  before  8tate<l.  is  formed  by  a  dilatation  of  the  lower 
part  of  the  stalk  of  the  allantois.  At  the  end  of  the  second  month  this  forms  a 
spindle-shaped  cavity,  the  bladder,  which 
communicates  with  the  lower  part  of  the 
primitive  intestine  by  a  short  canal,  the 
first  part  of  the  urethra.  The  upper  part 
of  the  stalk  of  the  allantois,  which  is  not 
dilated,  forms  the  wrac/iiM ;  this  extends  up 
into  the  umbilical  cord,  and  at  an  early  period 
of  embryonic  existence  f«>rms  a  tube  of  com- 
mnnication  with  the  allantois.  It  is  obliter- 
ated before  the  termination  of  fiTetal  life,  but 
the  cord  formed  by  its  obliteration  is  percep- 
tible throughout  life,  passing  from  the  upper 
part  of  the  bladder  to  the  umbilicus,  and  it 
occa.«ionally  remains  patent  in  the  adult, 
constituting  a  well-known  raaifoimation. 

The  suprarenal  bodies  are  developed  from 
two  different  sources.  The  medullary  part 
of  the  organ  is  of  epiblastic  origin,  and  is 
derived  from  the  tissues  forming  the  sympa- 
thetic ganglia  of  the  abdomen,  while  the  cor- 
tical  portion    is   of  mesoblastic   origin,   and 

-    •    '  •        .1  vi      t     *      *       k  i.1  P"''-   105.— Diatfraiu  of  the  priniflire  nro- 

onginates   m   the   raesobhist  just   above   the     rimuui  organs  in^e  tmbry<»  prVvi.H.s  to  jk-x- 

kidneys.     The   two   parts   are   at   first   (juite 

dbtinct,  but  become  combined  in  the  process 

of  development.     The  suprarenal  capsules  are 

at  first  larger  than  the  kidney,  but  become 

equal  in  size  about  the  tenth  week,  and  from 

that  time  decrease  relatively  to  the  kidney, 

though   they  remain,   throughout   f<ietal    life, 

much    larger    in     proportion     than     in     the 

adult. 

Development  of  the  Generative  Organs. — 
The  first  appearance  of  the  rejiroductive  orgnns  is  es.sentially  the  same  in  the  two 
sexes,  and  consists  in  a  thickening  at  one  spot  of  the  epithelial  layer  which  lines 
the  peritoneal  or  body  cavity,  with  a  slight  increase  of  the  connective  tijssue 
hencnth  it,  forming  a  low  ridge.  This  is  termed  ^he  t/enital  ridt/t\  and  is  situated 
on  the  mesial  side  of  each  Wolffian  body,  and  from  it  the  testicle  in  the  one 
sex,  and  the  (ivary  in  the  other,  are  (!evelo)>ed.  The  ridge,  as  the  embryo  grow.s, 
gradually  becomes  pinched  off  from   the  Wolflian  body,  with  which  it  is  at  first 
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uiil  ctiitint'tion.  The  parts  aiv  shown  ihlotly 
in  proflle.biit  the  MilllerJan  iiud  Wolfllan  iliirU  ^ 
Hn-svoiifniiHtlu*  front.  :i  Irvtcr.  4.  Irinury 
bhiihltT.  .V  I'rafhu*.  <rf.  The  niHiMt  of  lilns- 
tcmA  from  whk-h  ovury  or  toKtiole  \»  ufler- 
ward  formed.  W.  Ix-ft  Wolttlun  bruW.  z. 
Piirt  at  thi>  A|K'x  ttnin  whifh  the  coni  vnscu- 
!osj  an-  tirterward  devclufH?d.  »«'.  ic  Kitfht 
and  It-n  Woltl^an  duct.*,  m,  m.  Kixht  and  left 
Mullerltin  durt^  uniting  logi-ilier  iind  with  the 
Wolflian  duet?  In  ijc,  the  Kunilal  tord.  tiff. 
Sinus  uroKonitttlis.  i".  Ixiwer  part  of  ihi- Intes- 
tine, cl.  Omimon  opening  of  the  iiitostinv  and 
urotienital  sinus,  cp.  hlevatlon  which  htf- 
comi>«  i'Utorlii  or  i>cn>K.  /*.  Hid^-  from  which 
the  labia  minora  or  scrotum  an*  formed. 
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continuous,  thougli  it  atill  remains  connected  to  the  reranant  of  this  body  by  a 
fold  of  pi'ritom.nim,  the  tneiforrhium  or  ttt'-mvariutn.  About  the  tieventh  week  the 
distinction  of  sex  be|2;ins  to  be  perce(>tible.  The  epithelium  on  the  genital  ridge, 
which  is  called  '' gerni-epitheliura/' in  the  female  becomcHi  disiincily  columnar, 
multiplies  rapidly,  and  begins  to  fuiin  primt'tife  O'V/,  in  a  manner  presently  to  be 
described:  whereas  in  the  male,  though  the  germ-eptthelitini  has  a  tendency  to 
become  ctdutnnar,  the  cells  are,  on  the  whcdc,  flatter  an<i  snuiller  than  in  the 
female. 

Development  of  Male  Organs. — The  tubidi  f^eminiferi  of  the  testicle  appear  at 
an  early  period.  It  is  believed  that  tUey  are  formed  by  the  extension  i*f  epithelial 
cells  on  the  surface  of  the  genital  ridge,  into  its  blastema:  rows  of  cells  are  thus 
developed  which  become  the  lining  cells  of  the  semina!  ducts.  In  some  animals 
(c.f/.  reptiles)  the  segmental  tubes  of  the  Wolffian  body  have  been  found  to  extend 
into  the  body  of  the  testis,  and  to  form  the  tubes  of  this  organ,  which  become 
lined  with  cells  derived  from  the  germ-epitheliura,  and  it  is  probable  that  a  similar 
process  takes  place  in  bii*ds  and  mammals. 

The  Miilierian  ducta  disappear  in  the  male  sex,  with  the  exce|ttion  i>f  their 
lower  ends.  These  unite  in  the  middle  line,  and  open  by  a  common  orifice  into 
the  urogenital  sinus.  This  cr»nstitutea  the  titrififftci  /fottiintis  nr  Mt'Htfa  prfnfttfttirHa. 
Occasionally,  however,  the  upper  end  of  the  duet  of  Miiller  remains  visible  in  the 
male,  constituting  the  little  pedunculated  body,  called  the  hydatid  of  Morgagni, 
sometimes  found  in  the  neighborhood  of  the  epidiilymis,'  between  the  testes  and 
globus  major. 

The  head  of  the  epididymis,  its  canai,  the  vas  deferens,  and  ejacnlatory  duct 
are  formed  from  the  canals  nnd  duct  tif  the  Wolffian  body.  <hie  or  more  of  the 
tubes  of  the  Wolffian  body  form  the  vus  aberrans  ami  a  structure  described  by 
Giraldt's,  atid  called,  after  him,  "  the  organ  of  Giraldes,"  which  bears  a  good  deal 
of  resemblance  to  the  organ  of  Kosenmiiller  in  the  other  sex.  It  consists  of  a 
number  of  convoluted  tubules  lying  in  the  cellular  tissue  in  front  of  the  cord,  and 
close  tn  the  hea<l  of  the  epididymis. 

The  descent  of  the  testis  and  the  formation  of  the  gubernaculum  are  described 
in  the  bo<ly  of  the  wtu-k. 

Development  of  Female  Organs. — The  ovary,  as  above  stated,  is  ffjrmed  from 
the  genital  ridge,  which  bectunes  pinched  off  from  the  remains  of  the  Wolffian 
bodv,  but  i.s  still  attached  by  a  mesovarium.  It  consists  of  a  central  part  t>f  con- 
nective tissue  covered  by  a  layer  **f  germ-epithtdium,  from  wliieh  the  ova  are 
tleveloped.  This  epithelium  undergoes  rejteated  division,  so  that  it  rapidly  increases 
in  thickness  and  fums  several  layers.  Next  certain  of  the  cells  become  enlarged 
and  spherical,  and  fortu  what  are  called  the  ftrhttkivi'  ova.  Around  these,  other 
epithelial  cells  have  a  tendency  to  arrange  themselves,  so  as  to  enclose  the  ovum 
in  a  follicle.  The  permanent  ova,  enclosed  in  their  Graafian  follicles,  are  thus 
formed. 

The  Fallopian  tube  is  developed  from  that  portion  of  the  duct  i)f  Miiller  which 
lies  above  the  lumbar  ligament  4)f  the  Wolffian  body.  This  duct  is  at  first  ciun- 
pletely  closed  at  its  upper  extremity,  and  its  closed  extremity  remains  permanent, 
forming  a  small  cystic  body  attached  to  the  fimbriated  end  of  the  Fallopian  tube, 
and  called  the  **  hydatid  of  Morgagni."  Below  this  a  cleft  f(trnis  in  the  duct,  and 
is  developed  into  the  fimbriated  openiug  of  the  Fallopian  tube. 

Beb»w  this  the  duct  of  .Miiller  and  the  ducts  of  the  Wolffian  bodies  are  united 
together  in  a  structure  called  *' the  genital  cord,"  in  which  the  two  Miilierian 
ducts  approach  each  other,  lying  side  by  side,  and  finally  coalesce  to  foim  the 
cavity  of  the  vagina  and  uterus.  This  coalescence  commences  in  the  middle  of 
the  genital  cijrd,  and  corresponds  to  the  body  of  the  uterus.  The  upper  parts  of 
the  Miilierian  ducts  in  the  genital  cord  constitute  the  cornua  'tf  the  uterus,  little 
developed  in  the  hunuiti    species.      The  only  remains  of  the  Wnllhati  luidy  in   the 

'  Mr.  (M>«>ni,  in  the  8t.  Thomas'*;  Ho^^jiitdl  Hf'f»orts.  1875,  lia<  written  :m  inti-resting  pa|ier  point- 
ing out  the  probable  conneclion  between  thisi  fulal  slrutture  and  oni?  I'ono  uf  hydrotele. 
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complete  condition  of  the  female  orjjans  are  two  rudimentary  or  vestigial  struc- 
tures, which  can  be  found,  on  careful  search,  in  the  broad  ligament  near  the  ovary  ; 
the  parovarium  or  or(fan  of  HonenmiiUer  and  the  cpoophorvu  (Fig.  lOG).  The 
organ  of  Rosenmiiller  consists 
of  a  number  of  tubes  which 
converge  to  a  t  runs  verse 
portion,  the  epoophoron,  and 
this  is  sometimes  prolon^'tt! 
into  a  distinct  duet,  runniiiir 
transversely,  the  J  act  of 
Gartner^  which  is  much  more 
conspicuous  and  extends  far- 
ther in  some  of  the  lower 
animals.  This  is  the  remains 
of  the  Wolffian  duct.  About 
the  fifth  month  an  annular 
constriction  marks  the  posi- 
tion of  the  neck  of  the  uterus, 
an«l  after  the  sixth  month  the 
walls  of  the  uterus  be^iin  to 
thicken.  The  round  liga- 
ment is  derived  from  the 
lumbar  ligaaient  of  the  Wolf- 
fian body,  the  peritoneum 
constitutes  the  broad  ligament  ;  the  superior  ligament  of  the  Wolffian  body  dis- 
appears with  that  structure  (Fig.  107). 

The  external  organs  of  generation,  like  the  internal,  pass   through  a  stage   in 


Fio.  106.— Ailult  ovttr>-,  t^arovariiitn.  uml  F'Hllopian  tube.  iFmtn 
Fnrre.  after  Kofx-lt).  a,  a.  Ey»«iphorriu  formed  frtini  llu' upix.r  part 
oftht'  Wolffinii  txuly  6.  Rfinalrif  "f  the  u|>f>tTmo«.t  tiib«<,  siinii'lime* 
ffimiiiiK  hydnlidH.  ' r.  MidiUo  s*'l  of  tulK's,  d.  Sdiuf  Inweratniphicd 
tii])«-«.  f.  Alrr»phl('<l  remains  nf  tJn'  \V<)lfli«ri  iliicl  /.  The  teniiiual 
buU>  <ir  hvdntid.  A.  The  FuHoplan  tiibe,orl|dnaUy  the  <luct  of  MUUer. 
i.  Hjdatitl  atta«-he<!  to  the  extremity.    I.  The  ovary. 


Fio.  107  — F«n«!<»  tretiltJi!  oreMJi*  «>f  the  embryo,  wUh  the  remains  of  the  Wolfflan  bodieu.    ( Afler  J.  MiiUer.) 
A.  From  a  f  '   '    '  " "      '  ^tneyw.    6.  The  ureters,    c.  The  ovaries,    d.  KeinainK  of  Wnlffljin  ticxlie*.    e. 

FaMripinn  !  I  openings      B.  More  Mclvaiieed,  fnini  n  f<et«l  ilei-r  :  n   iVwiy  nfl he  uterus,    b. 

Cnruua.     «  llemulii."  uf  Wolffian  bodies,    r.  SI  ill  more  ad  vaneed,  from  the  human  ftx-tuii 

of  three  mom  11'^     it    i  m-  ih><iv  ••!  tuc  titeru.*'.    tt.  The  r'luad  lii|(nmcnt.    c.  The  Fallopian  lubt-s.    d.  The  ovuriok. 
c  nenuUna  of  the  Woimaii  tHKlief. 


which  there  is  no  distinction  of  sex  (Fig.  108,  ir,  ill).  We  must  therefore  describe 
this  stage,  and  then  follow  the  development  of  the  female  and  male  organs  respect- 
ively. 

As  stated  above,  the  anal  depression  at  an  early  period  is  farmed  by  an  invcK 
Itttion  of  the  external  epithelium,  and  the  intestine  is  still  closed  at  its  lower  end. 
When  the  septum  between  the  two  ^tjiens,  which  is  aboiit  the  fourth  week,  the 
urachus  in  front  and  the  intestine  behind  both  communicate  with  the  anal  depres- 
sion.    This,  which  is  now  called  the  cloaca,  is  afterward  divided  bv  a  transverse 
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septum,  the  perineum,  which  appears  about  the  second  month.     Two  tubes  are 
thus  formed ;  the  posterior  becomes  the  lower  part  of  the  rectum,  the  anterior  is 
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Fio.  IW.— Ik'velopiiit.'iit  of  the  external  genitAl  orttmui.  Iixiiffcrmt  type,  i.  ii.  ill.  Female,  a  and  b  At  the 
miildlo  of  till' fidh  luotjlh.  v.  W  \.\\v  h\i\i.\\u\\v\\^  of  the  n\xi\\ .  Malf.  a'.  At  thi*  VtepiniilnB  nf  the  fourth  month. 
B'.  At  thf  middle  nfthu  fourth  month,  r'.  At  tlie  end  of  ifie  fourth  mnnlh.  1.  rhmca.  2.  (icnitBl  tubi«rt'lp.  3. 
Glttnfc|>t'Uf9  or  ('lH<»ritlls.  I.  tienitol  furrow,  -t.  Exl<»rnal  iftriital  ffilds  (iMliia  mni'Tn  or  "scrotuin*.  «i.  Imbtliral 
cord.  (.Anus.  H,  •'audal  extremity  and  <'occygeal  tubtTole.  9.  l.ahin  minora.  10.  l'r«^f{vnltal  sinujs.  11.  Fr»?riuni 
clitoridis.  12.  Prfijutinm  penis' or  elltoridls.  Vk  Upenins  of  the  urethra.  M,  <>|>ening  of  the  vagina,  lo.  Hymen. 
16.  Scrotal  raphe. 

the  urogenital  sinus.  In  the  sixth  week  a  tubercle,  the  (jenital  tubercle,  is  formed 
in  front  of  the  cloaca,  and  this  is  soon  surrounded  by  two  folds  of  skin»  the  genitn} 
ffihh.  Toward  the  end  of  the  seoon<l  month  the  tubercle  ]>reseDts,  on  its  lower 
aspect,  a  groove,  the  genital  furrnx',  turned  toward  the  ch^aca.  All  these  jtarts 
are  well  developed  by  the  second  month,  yet  r\n  distinction  of  sex  is  possible. 

Female  Organ*  (Fig.  108,  a,  b,  r), — The  female  organs  are  developed  by  an 
easy  transition  from  the  above.  The  urogenital  sinus  persists  as  the  vestibule  of 
the  vagina,  and  forms  a  single  tube  with  the  upper  part  of  the  vagina,  which,  as 
we  have  already  seen,  is  developed  from  the  united  Miillerian  duets.  The  genital 
tubercle  forms  the  clitoris,  the  genital  fohls  the  labia  inajoia,  and  the  lijts  of  the 
genital  furrow  the  labia  minora,  which  remain  open. 

Male  Organs  (Fig.  108.  a',  b'.  c'). — In  the  male  the  changes  are  greater.     The 


THE   ORGANS   OF   GENERATION,  141 

genital  tubercle  is  developed  into  the  penis,  the  glans  appearing  in  the  third  month, 
the  prepuce  and  corpora  cavernosa  in  the  fourth.  The  genital  farrow  closes  and 
thus  forms  a  canal,  the  spongy  portion  of  the  urethra.  The  urogenital  sinus 
becomes  elongated  and  forms  the  prostatic  and  membranous  urethra.  The  genital 
folds  unite  in  the  middle  line  to  form  the  scrotum,  at  about  the  same  time  as  the 
genital  furrow  closes — viz.  between  the  third  and  fourth  months. 

The  following  table  is  translated  from  the  work  of  Beaunis  and  Bouchard,  with 
some  alterations,  especially  in  the  earlier  weeks.  It  will  serve  to  present  a  resumS 
of  the  above  facts  in  an  easily  accessible  form.^ 

'  It  will  be  noticed  that  the  time  as8i8:ned  in  this  table  for  the  appearance  of  the  first  rudiment 
of  some  of  the  bones  varies  in  some  cases  from  that  assigned  in  the  description  of  the  various  bones 
in  the  sequel.  This  is  a  point  on  which  anatomists  differ,  and  which  probably  varies  in  different 
cases. 


CHRONOLOGICAL  TABLE 

OF 

THE  DEVELOPMENT  OF  THE  FCETUS. 


(From  Beafnis  and  Bt»i'cHARij,) 

Piritf  Wtif,\ — Dur'mK  this  ]ieriod  the  ovum  is  tii  the  Fiiliopian  tixl^e.  Having  Inien  fertilized  in 
tire  ii|)fn-r  part  <»{'  the  tiilM.',  it  slowly  passes  ditwn,  iiinlerctiint:  st'eiuematiori.  and  reaches 
the  uterus  pndjably  jthout  t!ic  end  ol*  the  lirst  week.  During  tliig  time  it  dues  n(.it  undergo 
nnieh  in*Tea.He  in  i*ize. 

Sec(jii<l  W('('A\ — The  ovum  rapidly  inrreasea  in  size  and  hetronies  imbedded  in  the  decidua.  so 
that  it  is  cirnipletely  enclosed  in  the  deeiduii  reflexa  hy  the  end  oi"  this  j>eriijd.  An  uviim 
believed  to  he  of  the  thirteenth  day  after  conception  is  described  by  Reicliert.  There  was 
no  api>can«»ce  of  any  etubrj'onie  structure.  The  equatorial  mitrgins  *>f  the  nvuni  were  beset 
with  villi,  but  the  surliiee  in  eontjict  with  the  uttintie  widl  and  the  one  oi>iMisite  to  it  were 
bare.  In  another  ovum,  described  hy  Hi.s,  believed  to  he  id"  ahtmi  the  iburteenth  day, 
there  wiw  a  di.stinct  indication  of  an  embryo.  Tliere  was  a  medullarj*  iiniove  boiindo<l  by 
Iblds.  In  front  of  this  a  sliuhtly  (>rominent  ridce.  the  nidimentarj-  heart.  The  amnion 
was  fonued  and  the  embryo  wius  attached  by  a  italic,  the  alinniols,  to  the  inner  surface  of 
the  chorion.  It  may  be  .said,  therefore,  that  these  parts,  the  auiiiiun  and  the  ;illantoi.'?.  and 
the  drst  rudiment-*  of  the  eudiryo,  the  meilullitry  groove,  and  the  heart,  are  formed  at  the 
end  of  the  scccnid  week. 

Tlkird  Wtek. — By  the  end  of  the  third  week  the  flexures  of  the  embno  have  taken  place,  sjj 
that  it  is.stron^dy  curved.  The  proto vertebral  ditsks.  which  Ix'gin  to  he  Ibnued  early  in  the 
third  week,  present  llicir  full  complement.  In  the  nervous  j*ystera  the  primary  divisions 
rd"  the  brain  arc  visible,  and  the  nrimitive  ocular  and  andhory  vesicles  are  already  formed. 
The  primary  circulation  is  estahlislied.  The  alimentary  canal  pr^'sents  a  straight  tul>c  com- 
municating  with  the  yolk-s;ic.  The  phariujeeal  arches  arc  iViniied,  The  linihs  have 
uppeare^l  aj»  short  btids.     The  Wolffian   bodies  are  visible. 

Fourth  IfWA'.^Tlie  utuliihcal  vesicle  has  attained  its  full  development.  Tlie  caudal  extremity 
projects.  The  up|>cr  and  the  lower  limlw  and  the  eloacid  aperture  appear.  The  heart  aep- 
ursites  into  a  right  and  left  heart.  The  special  ganglia  and  anterior  roots  of  the  spinal 
nerves,  the  olfactory  fossjc,  the  luniiH  and  tlie  pancreas  can  he  made  out. 

Fifth  Wt't'k. — The  allantiiis  is  vascular  in  its  wliole  extent.  The  first  t races  of  tlie  hands  and 
feet  can  be  seen.  The  i>rimitive  aorta  divides  into  aorta  and  pulmonurv-  arter> .  Tiie  duct 
of  MtiUer  and  tienital  gland  are  visible.  The  o.>**iitirafiun  of  the  clavicle  and  the  lower  jaw 
commences.     The  canihiKe  of  Meckel  octMipies  the  first  post-oral  arch. 

Sixth  Wtek. — The  activity  of  the  undjihcal  vesicle  ceases.  The  phar\ tigcal  difts  disap]>e»r. 
The  vertebral  eohunn,  jtrimitive  cranium,  and  ribs  aK<ame  the  cartiia^'inuus  condition.  Tlie 
posterior  roots  of  the  nerves,  the  mend*ranes  id"  the  nervous  centres,  the  bladder,  kidney, 
tongue,  lar>nx,  thyrtjid  body,  the  germs  of  teeth^  and  the  genital  tul»ercle  and  folds 
are  ap|)arent. 

Sevtnrh  WtA: — ^The  rnuscles  be^in  to  Im»  pen^eptiblo.  The  points  of  ossification  of  the  riba, 
scapula,  shaft  of  humerus,  temur,  tibia,  palate,  and  upiHM-Jaw  appear. 

Eitjhth  WWk. — The  distinction  of  arm  and  fiireami,  and  of  tnigit  and  lee,  is  apparent,  as  well  as 
the  interdigital  clefts.  The  capsule  of  the  lens  and  pupillary  metrdirane.  tlie  inter\'entrieu- 
lar  and  commencement  of  the  interanricular  septum,  the  salivary  i;laud.s  the  spleen,  atid 
suprarenal  wxnsules  are  distinguishable.  The  larj-nx  begins  to  iK'come  atrtilaginous.  All 
the  vertebral  bodies  are  cartilaginous.  The  points  of  «»ssification  Ibr  the  ulna,  radius,  libula. 
and  ilium  make  their  apjiearance.  The  two  halves  of  the  hard  palate  unite.  The 
symiiiitlictic  nerves  are  now  liir  the  tirst  time  to  b«.'  discerned. 

Ninth  \Yttk. — The  C4>ri)ijs  striatum  and  the  pericardium  are  first  apparent.  The  ovary  and 
testicle  can  be  distinguished  t"ir»m  each  ctthcr.  The  genital  furrow  apj'cai-s.  The  osseous 
nuclei  of  thelHjdiesand  andiesof  the  vertebra^,  of  the  fpjntal.  vomer,  and  malar  Ixmcs  of  the 
shaft*  of  the  metacarpal  and  metatarsal  Ikiucs.  and  of  the  phalanges  apjjeur.  The  union  of 
the  hard  pahite  is  eomplete<J.     The  eall-bhuhJcr  is  .seen. 

Thirtf  Month.— Thy  formation  of  the  foetal  placenta  advances  raiiidly.  The  proj<?ction  of  the 
caudal  extremity  disappears.  It  is  possible  to  distinguish  the  male  and  female  organs  from 
each  other.  The  cloaca!  apertun^  in  <livided  intfi  two  partes.  The  cartilagiruius  arches  on  the 
dorsal  region  of  the  s|)ine  clo.sc.  The  jwants  of  tHwification  lor  the  occipitiil^  sphenoid, 
lachr}ii]al,  na^al,  squamous  portion  of  temporal  and  ischium  api>ear,  as  wcU  as  the  orbital 
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centre  of  the  su|)erior  maxtlhin'.  The  |>ona  \'art>lii  and  fissure  of  Sylvius  can  be  made  out. 
The  eyelids,  the  hair  and  the  nails  betriti  to  torm.  The  mammarj'  eland,  the  cmglottia, 
and  prtjstute  are  bejurinning  to  develop.  The  union  of  llie  tivstiirle  with  the  canals  of  the 
Wolftian  b(Mlv  takes  place. 

Fourth  J/oM^A— The  eloeure  of  the  cartilagimtus  arches  of  the  spine  i.s  eiimplete.  Osseous 
pitint^  for  the  Hrst  saeral  vertehm  and  08  pribis*  ap|>e{ir.  The  nssificjition  td'  the  mallens  and 
mcuij  takes  place.  The  corpus  calloHum,  the  nicmhrjinu  lamina  spirahs,  the  c^irtilaire  of 
the  KuAljichian  tube,  and  the  tynipanic  rintr  are  wen.  Fat  is  first  develoj)ed  in  the  sub- 
eutaneou*  cdlnlar  ti.ssue.  The  tonsils  are  seen,  and  the  closure  of  the  gemtat  furrow  and 
the  formation  of  the  scrotum  and  prepuce  take  place. 

Fifth  Month. — The  two  layers  of  the  deridna  bt^cin  to  eoalesu^.  Osseous  nuclei  of  the  axis  end 
ixlontold  imK'e.-*s.  of  llic  lateral  pojnt.s  of  the  first  sacral  vertebra,  of  tiie  median  points  »)f 
the  seeonu.  and  of  the  lateral  nusise.s  of  the  ednnoid  make  their  ap^nea ranee.  Ossiti<-ation 
of  the  stapes  and  the  petrous  bone  and  o.ssification  of  (ho  germs  ot  the  teeth  take  place. 
The  trcrmsof  the  |iennanent  teeth  and  the  oriran  of  rortt  appear.  The  enintion  of  hair  on 
the  head  commences.  The  sudoriferous  gUiiids.  Bruiiner's  glands,  the  iollicles  id' the  tonsil 
and  base  of  the  tongue,  atid  the  lymplialie  glands  appear  at  this  period,  'llie  differentiation 
between  the  uterus  and  vagina  becomes  iipi»:irci>t. 

Sixth  Month. — The  ]Kiint8  of  ossification  fitr  the  anterior  root  of  the  transverse  prcK-ess  of  the 
seventh  ctTvical  vertebra,  the  lateral  iwiints  of  the  second  sacra!  vcrtobnu  tin-  median  points 
of  the  thinl,  the  mamibrium  stcrni  and  the  os  calcis  appear.  The  Hacr<»-vertcbrai  angle 
forms.  The  cerebral  liemisphereM  wner  the  cerelndluni.  Tlie  jKipilbe  of  the  skin,  tlie 
gebaceoiw  glandj^,  and  Peyer's  patches  make  their  appearjince.  'line  free  border  of  the 
nail  proj«.>«:ts  fmm  the  cnrium  of  the  dermis.  Tlie  walls  of  the  uteru^  thicken. 
utii  Mouth, —'Vim  a<lditional  point.s  <d*  the  first  sacnd  vertebm.  the  lateral  points  of  the 
third,  the  median  p^oint  of  the  fourth,  the  tii>!t  osseous  jwint  of  the  ^Midy  of  the  slenmm, 
and  the  osj^ous  poitjt  for  the  astrasjahLs  ai>pear.  Meckel's  cartila^'e  di.sjippears.  The 
cerebral  comolntioTis,  the  islund  of  Red,  and  llie  tul>ercula  fpiadrigemina  are  apparent.  The 
pupillary  meuibrane  atro]>!iies.  The  testicle  piisses  into  the  vaginal  process  of  the 
peritoneum. 

Eifrhth  Month. — Additional  [Hjints  for  the  seeond  sacral  vertebra,  lateral  points  for  the  fourth 
and  mctlian  jMiint.s  for  the  fifth  saeral  vertebra),  ean  be  su'en. 

Ninth  Mouth. — Additional  fMiint5  for  the  third  sjicral  vertebra,  lateral  points  for  the  fifth, 
osseoiLH  points  for  the  middle  turbinated  Iwine.  for  the  body  and  gn'M  conm  of  the  hyotd, 
for  the  second  and  third  pieces  of  the  lj<idy  of  the  sternum,  and  for  the  lower  end  of  the 
femur  appear,  f Ossification  of  (he  bon^'  lamina  spiralis  and  axis  of  the  cochlea  takes  place. 
The  eyelids  open,  atid  the  teiitieies  are  in  the  scmtum. 


DESCRIPTIVE  AND  SURGICAL 

ANATOMY. 


OSTEOLOGY-THE  SKELETON. 


rilHE  entire  skeleton  in  the  adult  consists  of  200  distinct  bones. 

The  sipine  or  vertebral  column  (sacnim  and  cocc}'i  included) 

Cninluiu 

Face 

Os  hyoides,  f^lernum,  and  ribs .        . 

Upper  exlremities    . 

Lower  extreoiilies 


These  are — 


200 


In  this  enumeration  the  patellae  are  included  as  separate  bones,  but  the  smaller 
sesamoid  bones  and  the  ossicula  auditfis  are  nnt  reckoned.  The  teeth  belong  to 
the   tegiimentary   system. 

These  bones  are  divisible  into  four  classes :  Xoti//,  Short,  Flat,  and  Irregular. 

The  Long  Bones  are  found  in  the  limbs,  where  they  form  a  system  <»f  levers, 
which  have  tw  sustain  the  weight  of  the  trunk  and  to  confer  the  power  of  locomo- 
tion. A  long  boneconsi.st8  of  a  shaft  and  two  extremities.  The  »hoft  is  a  hollow 
cylinder^  contracted  and  narrowed  to  afford  greater  sjtace  fnr  the  bellies  of  the 
muscle^i;  the  wallsconsist  of  dense,  compact  tissue  of  great  thickness  in  the  middle, 
but  becoming  thinner  toward  the  extremities;  the  s[iongy  tissue  is  scanty,  and 
the  bone  is  hollowed  out  in  its  interior  to  form  the  medullary  canal.  The 
ertremitieft  are  generally  somewhat  exjmiided  for  greater  convenience  of  mutual 
connection,  for  the  purposes  of  articidutioii,  and  to  afford  a  broad  surface  for 
muscular  attachment.  Here  the  hone  is  made  up  of  spongy  tissue  with  only  a  thin 
coating  of  compact  substance.  The  long  bones  are  not  straight,  but  curved,  the 
curve  generally  taking  place  in  two  directions,  thus  affording  greater  strength  to  the 
bone.  The  bones  belonging  to  this  class  are  the  clavirh\  humerus^  radiu»,  tdna^ 
fi-mur,  tibia,  fihula,  metavarpal  and  mttataraal  bones,  and  the  f>hatavi/cft. 

Short  Bones. — Where  a  part  of  the  skeleton  is  intended  for  strength  and  com- 
pactness, and  its  motion  is  at  the  same  time  slight  and  limited,  it  is  divided  into  a 
number  of  small  pieces  united  together  by  ligaments,  and  the  separate  bones  are 
short  and  compressed,  such  as  the  bones  of  the  ettrpua  and  tarsutt.  These  bones, 
in  their  structure,  are  spongy  throughout,  excepting  at  their  surface,  where  there 
r  Ib  a  thin  criist  of  compact  substance.     The  pafelltf  also,  together  with  the  other 

imoid  bones,  are  by  some  regarded  as  short  bones. 

Flat  Bones. — Where  the  juincipal  re<iuirement  is  either  extensive  protection 
or  the  provision  of  broad  surfaces  for  muscular  attachment,  we  find  the  osseous 
structure  expanded  into  broad,  flat  plates,  as  is  seen  in  the  bones  of  the  skull  and 
the  shoulder-blade.  These  bones  are  composed  of  two  thin  layers  of  compact  tissue 
enclosing  between  them  a  variable  ([uantity  of  cancellous  ti.ssue.  In  the  cranial 
bones  these  layers  of  compact  tissue  arc  familiarly  known  as  the  tables  of  the 
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skull ;  the  outer  one  is  thick  and  tough ;  the  inner  one  thinner,  denser,  and  more 
brittle,  and  hence  terme(i  the  vitremts  table.  The  intervening  canrellous  tissue 
is  called  the  diploe.  The  flat  bones  are :  the  fn'cipit'd,  paritfal,  frontal,  nasal, 
hiehripual,  vomer,  scapula,  on  inuomitiatttm,  sternum,  riK%  and  patella. 

The  Irregular  or  Mixed  Bones  are  such  as,  from  their  peculiar  form,  cannot  be 
grouped  under  either  of  the  preceding  heads.  Their  structure  is  simitar  to  that 
of  other  bones,  consisting  fif  a  layer  of  compact  tissue  externally,  and  of  spongy 
cancellous  tissue  within.  The  irregular  bones  are:  the  vertef>ra\  aaerum,  cocet/x, 
temporal,  spheiifnd,  ethmoid,  maltir^  superior  ?naj-iiianf,  ififerior  ruaxillan/,  palate, 
inferior  turhinated,  and  hffoid. 

Surfkces  of  Bones. — If  the  surface  of  any  bone  is  examined,  certain  eminences 
and  depressions  are  seen  to  which  descriptive  anatomists  have  given  the  following 
names. 

These  eminences  and  depressions  are  of  two  kinds  :  articulai'  and  non-art ieular. 
Well-marked  examples  of  articular  eminences  are  found  in  the  heads  of  the  humerus 
and  femur  and  of  articular  depressions  in  the  glenoid  cavity  of  the  scapula  and  the 
acetabulum.  Non-articular  eminences  are  designated  according  to  their  form. 
Thus,  a  broad,  rough,  uneven  elevation  is  calleil  a  tftberositi/ ;  a  small,  rough 
prominence,  a  tuhervle  :  a  sharp,  slender,  pointed  eminence,  a  spine;  a  narrow, 
rough  elevation,  running  some  way  along  the  surface,  a  ridi/e  or  Hue. 

The  non-articular  depressions  are  also  of  very  variable  form,  and  are  described 
as  fossa;  ffrooves^  furrows^  fissures^  notches,  etc.  These  nnn-aittcular  eminences 
and  depressions  serve  to  increase  the  extent  tif  surface  for  the  attachment  of  liga- 
ments and  muscles,  and  are  usually  well  marked  in  proportion  to  the  muscularity 
of  the  sidiject. 

A  prominent  process  projecting  from  the  surface  of  a  bone,  which  it  has  never 
been  sei>arale  from  or  movable  upon  is  termed  an  apophtfsis  (from  cLTo^'.'j<rfC,  an 
excrescence);  but  if  such  process  is  developed  as  a  separate  piece  from  the  rest  of 
the  bime,  to  which  it  is  afterward  joined,  it  is  termed  an  epiphysis  (from  izi(/>uaiz, 
an  accretion). 

THE  SPINE. 

The  Spine  is  a  flexuous  and  flexible  column  formed  of  a  series  of  bones  called 
vertrhr^'  (from  vert  ere,  to  turn). 

The  Vertebrae  are  thirty-three  in  number,  exclusive  of  those  which  form  the 
skull,  and  have  received  the  names  cervical,  dorsal,  lumhar,  saeraK  and  voen/f/eaf, 
according  to  the  position  which  they  occupy;  seven  being  fnund  in  the  cervical 
region,  twelve  in  the  dorsal,  five  in  the  lumbar,  five  in  the  sacral,  and  four  in  the 
coccygeal. 

This  number  is  sometimes  increased  by  an  ailditional  vertebra  in  one  region,  or 
the  number  may  be  diminished  in  one  region,  the  deficiency  being  supplied  by 
an  additional  vertebra  in  another.  These  observations  *h*  not  apply  to  the  cervical 
portion  <»f  the  spine,  the  number  of  bones  forming  which  is  seldom  increased  or 
diminished. 

The  vertebni?  in  the  upper  three  regions  of  the  spine  are  separate  throughout 
the  whole  of  life;  but  those  found  in  the  sacral  and  coccygeal  regions  are  in  the 
adult  firmly  united,  so  as  to  form  two  bones — five  entering  into  the  formation 
of  the  upper  bone  or  sacrum,  and  four  into  the  terminal  biuie  of  the  spine  or 
t'oect/x. 

Gheneral  Cliaracters  of  a  Vertebra. 

Each  vertebra  consists  of  two  essential  part.s— an  anterior  solid  segment  or 
bodi/,  and  a  posterior  segment  or  arch.  The  arch  is  formed  of  two  pedicles  and 
two  lamintf,  sui>j)orting  seven  processes — viz.  four  articular,  two  transverse,  and 
one  spinnuM. 

The  bodies  of  the  vertebrie  are  piled  one  upon  the  other,  firming  a  strong 
pillar  for  the  support  of  the  cranium  and  trunk ;  the  arches  f<u'ming  a  hollow 
cylinder  behind  the  bodies  for  the  protection  of  the  sftiual  cord.     The  different 
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TCrtebrae  are  connected  together  by  means  of  the  articular  processes  and  the  inter- 
vertebral cartilages ;  while  the  transverse  and  spinous  processes  serve  as  levers 
for  the  attachment  of  muscles  which  move  the  different  parts  of  the  spine.  Lastly, 
between  each  pair  of  vertebra  apertures  exist  through  which  the  spinal  nerves 
paas  from  the  cord.  Each  of  these  constituent  parts  must  now  be  separately 
examined. 

The  Body  or  Centrum  is  the  largest  and  most  solid  part  of  a  vertebra.  Above 
and  below  it  is  flattened ;  its  upper  anti  lower  surfaces  are  rough  for  the  attach- 
ment of  the  intervertebral  fibro-cartilages,  and  present  a  rim  aroumi  their  cir- 
cumference. In  front,  it  is  convex  from  side  to  side,  concave  from  above  down- 
ward. Behind,  it  is  flat  from  above  downward  and  slightly  concave  from  side  to 
side.  Its  anterior  surface  is  perforated  by  a  few  small  apertures,  for  the  pa^ssage 
of  nutrient  vessels;  whilst  on  the  posterior  surface  is  a  single  large,  irregular 
aperture,  or  occasionally  more  than  one,  for  the  exit  of  veins  from  the  body  of 
the  vertebra — the  iwikp  hnnU  vertebra'. 

The  Pedicles  project  backward,  one  on  each  side,  from  the  upper  part  of  the 
body  of  the  vertebra,  at  the  line  of  junction  of  its  posterior  and  lateral  surfaces. 
The  concavities  above  and  below  the  pedicles  are  the  iHtnrt'rtfhral  Hotehea  ;  they 
are  four  in  number,  two  on  each  side,  the  inferior  ones  being  generally  the  deeper. 
When  the  vertebrie  are  articulated  the  notches  of  each  contiguous  pair  of  bones 
form  the  intervertebral  foramina,  which  communicate  with  the  spinal  canal  and 
transmit  the  spinal  nerves  and  blood-vessels. 

The  Laminae  are  two  broad  jrlates  of  bone  whicb  complete  the  vertebral  arch 
behind,  enclosing  a  foramen,  the  Hpimtl  fctranu-n,  which  serves  for  the  protection 
of  the  spinal  c«»rd ;  they  are  connected  to  the  boily  by  means  of  the  pedicles. 
Their  upper  ami  lower  borders  are  rough,  for  the  attachment  of  the  ligamenta 
subflfivft. 

The  Spinous  Process  projects  backward  from  the  junction  of  the  two  lamiiue, 
and  serves  for  the  attachment  of  m»iscles. 

The  Articular  Processes,  four  in  nundter,  two  on  each  side,  spring  from  the 
junction  of  the  pedicles  with  the  laniinie.  The  two  superior  project  upward,  their 
articular  surfaces  being  directed  more  or  less  backward:  the  two  inferior  project 
downward,  their  artictilur  surfaces  looking  more  or  less  forward.' 

The  Transverse  Processes,  two  in  number,  project  one  at  each  side  from  the 
point  where  the  articular  processes  join  the  pedicle.  They  also  serve  for  the 
attachment  of  muscles. 

Character  of  the  Cervical  Vertebrae  (Fifz.  109). 

The  Cervical  Vertebrae  are  smaller  than  those  in  any  other  region  of  the  spine, 
and  may  readily  be  distinguished  by  the  foramen  in  the  transverse  process,  which 
does  not  exist  in  the  transverse  process  of  either  the  dorsal  or  lumbar  vertebne. 

The  Body  is  small,  comparatively  dense,  and  broader  from  siile  to  side  than 
from  before  backwanh  The  anterior  and  posterior  surfaces  are  flattened  an<l  itf 
equal  depth;  the  former  is  placeil  on  a  lower  level  tluui  the  latter,  and  its  inferior 
border  is  prolonge<l  downward,  so  as  to  overlap  the  ujtjier  and  fore  part  of  the 
vertebne  below.  Its  upper  surface  is  concave  transversely,  and  presents  a  pro- 
jecting lip  on  each  side;  its  lower  surface  is  convex  from  side  to  side,  concave 
from  before  backward,  and  pre.<*ents  laterally  a  j^hallow  concavity  which  receives 
the  corresponding  itrojecting  lip  of  the  adjacent  vertebra,  'fhe  pedicles  are 
directed  oblitpiely  outward,  and  the  superior  intervertebral  notches  are  deeper, 
but  narrower,  than  the  inferior-  The  A//////*'/' are  narrow,  long,  thinner  above  than 
below,  and  overlap  each  other,  enclosing  the  sjiinal  foramen,  which  is  very  large, 
and  of  a  triangular  form.  The  spinoug  processes  are  short,  and  bifid  at  the 
extremity  to  afford  greater  extent  of  surface  for  the  attachment  r>f  rniiseles,  the 
two  divisions  being  often   of  une(jual   size.     They  increase  in  length   from  the 

*  It  may,  perhaps,  be  a»  well  to  remiivl  the  reader  that  the  direction  of  a  surface  h  deterfTune<l 
by  that  of  a  line  drawn  at  right  angles  to  it. 
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fourth  to  the  seventh.  The  artkuhtr  pnxwHHi'H  hto  obliijue :  the  superior  are  of 
an  oval  form,  flattenetl,  ami  directed  buckward  and  uj)\vani ;  the  inferior  fnrward 
and  dfiwinvard.  The  IranmH-rtie  proa-meK  are  short,  directed  downward,  outward, 
and  forward,  bifid  at  their  extremity,  and  marked  by  a  groove  aluii^  their  iipjier 
surface,  which  runs  downward  an<l  outward  from  the  superior  intervertebral 
notch,  and  serves  for  the  transmission  i»f  one  <if  the  cervical  nerves.  They  are 
situated  in  frtmt  of  the  articular  processes  and  on  the  outer  side  of  the  peilicles. 
The  transverse  processes  are  pierced  at  their  base  by  a  foramen,  for  the  transmis- 
sion of  the  vertebral  artery,  vein,  and  ]dexus  of  nerves.  Each  process  is  forme<l 
by  two  roots;  the  anterior  root,  sometimes  called  the  eostal  procemy  arises  from 
the  side  of  the  body,  and  is  the  homologue  of  the  rih  in  the  <lorsat  region  of  the 
spine;  the  posterior  root  springs  from  the  junction  rtf  the  pedicle  with  the  lamina, 
and  corresponds  with  the  transverse  process  in  the  dorsal  region.     It  is  by  the 
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f  ftractM. 
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junction  of  the  two  that  the  foramen  for  the  vertebral  vessels  is  formed.  The 
exlreraity  of  each  of  these  roots  f'trms  the  anterior  and  poHtcrior  tiditrclcif  of  the 
transverse  processes.' 

The  peculiar  vertebne  in  the  cervical  region  are  the  first,  **r  Atlas  ;  the  second, 
or  Axm  ;  and  the  seventh,  or  J'^f-rtebra  promiftens.  The  great  modifications  in  the 
form  of  the  atlas  and  axis  are  ilesigned  to  admit  of  tite  nodding  and  rotatory 
movements  of  the  head. 

The  Atlas  (Fig.  110)  is  so  named  from  supp4>rtiiig  the  globe  of  the  head.  The 
chief  pecuiiarilies  of  this  bone  are  that  it  has  neither  body  nor  spinous  process. 
The  body  is  detached  from  the  rest  of  the  bone,  and  forms  the  o<lontoid  process  of 
the  second  vertebra;  while  the  parts  corresponding  to  the  pedicles  join  in  front  to 
foiTu  the  anterior  arch.  The  atlas  consists  of  an  anterior  arch,  a  ])osterior  arch, 
anil  two  lateral  masses.  The  titittn'or  aieh  forms  about  »«ne-fiflh  of  tlie  lioue:  its 
anterior  surface  is  convex,  and  presents  abont  its  centre  a  tidnrrle,  for  tlte  attach- 
ment of  the  Longus  colli  muscle ;  ]>osteriorly  it  is  concave,  and  marked  by  a 
smooth,  oval  or  circular  facet,  for  articulation  with  the  odontoid  process  of  the 
axis.  The  upper  and  lower  borders  give  attachment  to  the  anterior  oceipito- 
atlantal  and  the  anterior  atlanio-axial  ligaments,  which  connect  it  with  the  occipital 
b<U)e  above  an<l  the  axis  below.  The  posterior  arch  forms  about  two-fifths  of  the 
circumference  of  the  bone;  it  terminates  behind  in  a  tubt'rrh\  which  is  the  rudi* 
ment  of  a  spimtiis  process,  and  gives  origin  to  the  Heetus  capitis  posticus  minor. 
The  diminutive  size  of  this  process  prevents  any  interference  in  the  movements 
between  it  and  the  cranium.  The  posterior  part  of  the  arch  jiresents  above  anfl 
behind  a  rounded  edge  for  the  attachment  of  the  posterior  occijdto-athintal  liga- 

'  The  anterior  tubercJe  <>f  the  (nms^'erse  pr<)c«fs«  of  the  mxiIi  eervieiti  vertehrn  is  of  iarge  si/e, 
Htid  i^i  wioetinies  known  a.«  "Chaj^^aismuc's"  or  the"earol(d  tubercle."  It  is  in  tlnse  relation  with 
the  carotid  artery,  which  lies  in  front  ami  n  little  extenutl  to  it ;  »o  ihal^  na  was  first  pointed  out  by 
(.'hntvaign.nc,  the  ve^ael  can  with  ea^e  be  4>ooipressed  iigainst  it. 
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ment,  while  in  front,  immediately  behind  eacli  superior  articular  process,  is  a 
groove,  soinelimea  converteii  into  a  foramen  by  a  tlelicate  hony  spieuliun  which 
mrches  backward  from  the  posterior  extremity  of  the  superior  articular  process. 
These  grm^ves  represent  the  suiierior  intervertebral  notches,  ami  are  peculiar  from 
being  situated  behind  the  articular  processes,  instead  of  in  front  of  them,  as  in 
the  other  vertebra?.  They  serve  for  the  transmission  of  the  vertebral  artery, 
which,  asceniling  through  the  foramen  in  the  transverse  process,  winds  round  the 
lateral  mass  in  a  direction  backward  and  inward.  They  also  transmit  the  suboc- 
cipital nerve.  Un  the  under  surface  of  the  posterior  arch,  in  the  same  situation, 
are  two  other  grooves,  placed  behind  the  lateral  masses,  and  representing  the  infe- 
rior intervertebral  notches  of  other  vertebne.  They  are  much  less  marked  than 
the  superi»)r.  The  lower  border  also  gives  attachment  to  the  posterior  atlanto- 
axial ligament,  which  connects  it  with  the  axis.  The  hiteral  mames  are  the  most 
bulky  and  solid  parts  of  the  atlas,  in  order  to  support  the  weight  of  the  head; 
they  present  two  articulating  processes  above,  and  two  below.     I'he  two  superior 
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are  of  large  size,  oval,  concave,  and  approach  each  other  in  front,  but  diverge 
behind;  they  are  directed  upward,  inward,  and  a  little  backward,  forming  a  kind 
of  cup  for  the  condyles  of  the  occipital  bone,  and  are  admirably  adapte<l  to  the 
nodding  movements  of  the  licad.  Not  nnfreipiently  they  are  partially  subdivided 
by  a  more  or  less  deep  indentation  which  encroaches  «pon  each  lateral  margin. 
The  inferior  articular  processes  are  circnlar  in  form,  flattened  or  slightly  concave, 
and  directed  downward  and  inward,  articulating  with  the  axis,  and  permitting 
the  rotatory  mtneraenls.  Just  below  the  inner  margin  of  each  superior  articular 
surface  is  a  small  tubercle,  for  the  attachment  of  the  transverse  ligament,  which, 
stretching  across  the  ring  of  the  atlas,  divides  it  into  two  unetpial  parts;  the 
anterior  or  smaller  segment  receiving  the  odontoid  process  of  the  axis,  the  posterior 
allowing  the  transmission  of  the  spinal  cord  and  its  membrsines.  This  part  of 
the  spinal  canal  is  of  c<insiilerabie  size,  to  affiu'd  .space  for  the  spinal  cord;  and 
hence  lateral  displacement  of  the  atlas  may  occur  without  compression  of  this 
structure.  The  tranxiwrHr  proccHitt'H  are  of  large  size,  jjroject  directly  outward 
from  the  lateral  masses,  anil  serve  for  the  attachment  of  special  muscles  which 
assist  in  rotating  the  head.  Thev  are  huiir,  not  bifid,  and  nej-forated  at  their  base 
by  a  canal  for  the  vertebral  artery,  which  is  directed  from  below,  uj)\vard  and 
backward. 

The  Axis  (Fig.  Ill)  is  so  named  from  forming  the  pivot  upon  which  the  first 
vertebra,  carrying  the  head,  rotates.  The  most  distinctive  character  of  this  bone 
is  the  strong,  protninetit  process,  tooth-like  in  form  (hence  ilie  name  odonfoitf)^ 
which  rises  perpendicularly  fnun  the  upper  surface  of  the  body.  The  hodif  is  of  a 
triangular  ff»rm,  deeper  in  front  than  behind,  and  prolonged  downward  anteriorly 
80  as  to  overlap  the  upjter  and  fore  part  of  the  adjacent  vertebra.  It  presents  in 
front  a  median  longitudinal  lidge,  separating  two  lateral  depressions  for  the  attach- 
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inent  of  the  Longiis  colli  muscle  of  either  side.     The  odontoid  process  present*] 
two  articwlating  surfaces:  one  in  front,  of  an  ova!  form,  for  articulation  with  the 
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Fig.  m.— Second  cervical  vertebni,  or  Axis. 

atlas  ;  another  behind,  for  the  transverse  ligament — the  latter  frequently  encroach- 
ing on  the  sides  of  the  process.  The  apex  is  pointed,  and  gives  attachment  to  one 
fasciculus  of  the  odontoid  ligament  {Ugamenium  mt^pennoriumy  Below  the  apex 
the  process  is  soracwhat  enlarged,  and  presents  on  either  side  a  ntugh  impression 
for  the  attachment  of  the  lateml  fasciculi  of  the  o<lontoid  or  check  ligaments, 
which  c<muect  it  to  the  occipital  bone ;  the  ba>!e  of  the  process*  where  it  is  attached 
to  the  body,  is  constricted,  so  as   to  prevent  displacement   from   the  transverse 

ligament*  which  binds  it  in  this 
situation  to  the  anterior  arch  of 
the  atlas.  Sometimes,  however, 
this  process  does  become  dis- 
placed, especially  in  children,  in 
whom  the  ligaments  are  more 
relaxed:  instant  death  is  the 
result  of  this  accident.  The 
pedicles  are  broail  and  string, 
especially  their  anterior  extrem- 
ities, which  coalesce  with  the 
sides  of  the  body  and  the  root  of 
the  odimtoid  process.  The  him- 
ina'  are  thick  and  strong,  and  the 
spinal  foramen  large,  but  smaller 
than  that  of  the  atlas.  The  trans- 
verse prceesseit  are  very  small, 
not  bifid,  and  perforated  by  the 
vertebral  foramen,  ur  foramen 
for  the  vertebral  artery,  which  is 
directed  obliijuely  npward  and 
outward.  The  giiperior  artieultir 
surfaces  are  round,  slightly  cfmvex,  directed  upwar<l  and  outward,  and  are 
peculiar  in  being  supported  on  the  body,  pedicles,  and  transverse  processes.  The 
inferior  articular  surfares  have  the  same  direction  as  those  of  the  other  cervical 
vertebrae.  The  superior  intervertebral  notches  are  very  shallow,  and  lie  behind 
the  articular  processes;  the  inferior  in  front  of  them,  as  in  the  other  cervical 
vcrtebric.  The  spinous  process  is  of  large  size,  very  strong,  deeply  channelled  on 
its  under  surface,  and  presents  a  bifid,  tubercular  extremity  for  the  attachment  of 
muscles  which  serve  to  rotate  the  head  upon  the  spine. 

Seventh  Cervical  (Fig.  112). — The  most  distinctive  character  of  this  vertebra  is 
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a.  112.— Sereniii  cervical  vertebra,  or  vertebra  promlnens. 
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the  existence  of  a  very  long  and  prominent  spinous  process ;  hence  the  name 
*' vertebra  prominent."  This  process  is  tliick,  nearly  horizontal  in  (iireetion,  not 
bifurcated,  and  has  attaclicil  t-o  it  the  ligauicntum  inichje.  The  transverse  provf 88 
is  usually  of  large  size,  especially  its  posterit»r  root ;  its  upper  surface  has  usually 
a  shallow  groove,  and  it  seldom  present*  more  than  a  trace  of  bifurcation  at  its 
extremity.  The  vertebral  foramen  is  sometimes  jus  large  as  in  the  other  cervical 
vertebra?,  but  is  usually  smaller  on  one  or  both  sides,  and  sometimes  wanting.  On 
the  left  side  it  occasionally  gives  passage  to  the  vertebral  artery  ;  more  fre<|uently 
the  vertebral  vein  traverses  it  on  both  sides ;  but  the  usual  arrangement  is  for  both 
artery  and  vein  to  pass  in  front  of  the  transverse  pro<.'ess,  and  not  through  the 
foramen 

Characters  of  the  Dorsal  Vertebrae, 

The  Dorsal  Vertebrse  are  intermediate  in  size  between  those  in  the  cervical  and 
those  in  the  lumbar  region,  and  increase  in  size  from  above  downward,  the  upper 
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vertebrae  in  this  segment  of  the  spine  being  much  smaller  than  those  in  the  lower 
part  of  the  region.  The  dorsal  vertebrne  may  be  at  once  recognized  by  the  pres- 
ence on  the  sides  of  the  body  of  one  or  more  facets  or  half-facets  for  the  heads  ttf 
the  ribs. 

The  bodies  of  the  dorsal  vertebrae  resemble  those  in  the  cervical  and  lumbar 
regions  at  the  respective  emls  of  this  portion  of  the  spine;  but  in  the  middle  of 
the  dorsal  region  their  form  is  very  characteristic,  being  heart-shaped,  and  as 
broad  in  the  aniero-posterior  as  in  the  lateral  direction.  They  are  thicker  behind 
than  in  front,  flat  above  and  below,  convex  iind  prnniinent  in  front,  deeply  concave 
behind,  slightly  etinstricteil  in  front  and  at  the  sides,  and  marked  <»n  each  side, 
near  the  root  of  the  pedicle,  by  tw  o  domi-facels,  one  above,  the  other  below .  These 
are  covered  w  ith  cartilage  in  the  recent  state,  and,  when  articulated  with  the  adjoin- 
ing vertebne,  form,  with  the  intervening  hbro-cartilage,  oval  surfaces  for  the 
reception  of  the  heads  of  the  corresjjonding  ribs.  'Vhe  pedichs  are  directed  back- 
ward, and  the  inferior  intervertebral  notches  are  of  large  size,  and  deeper  than  in 
any  other  region  u{  the  spine.  The  hmiiuif  are  broad,  thick,  and  imbricated— 
that  is  to  .say,  overla|iping  one  an«>ther  like  tiles  on  a  roofl  The  sj<injil  foramen  is 
small,  and  nf  a  circdhtr  form.  The  fnpiuouft  processes  are  long,  triangular  in  form 
(bayonet-shaped),  directed  obliquely  downward,  and  terminate  in  a  tubercular 
extremity.     They  overlap  one  another  from  the  fifth  to  the  eighth,  but  are  less 


An  entire  facet 

So  facet  on  trant- 
verte  procjeaa. 

Inferior  articular 
proceM,  ftMirfjr 
and  iurwd  out- 
ward. 


Fio.  114.— Peculiar  dorsal  vertebrDe. 

the  superior  being  directed  l>a€kuard  and  u  little  outward  and  upward,  the  inferior 
forward  and  a  little  inward  and  downward.  The  trftu^rertie  processes  arise  from 
the  same  parts  of  the  areh  a.s  the  posterior  rcfots  of  the  transverse  proeessea  in 
the  neck,  and  are  situated  hehind  the  articular  proeenises  and  pedieles ;  they  are 
thick,  stroiij:.  and  of  great  length,  directed  ol>li<|uely  backward  and  (Uitward, 
presenting  a  clubbed  extremity,  which  is  tipped  nn  it»  anterior  part  by  a  small 
concave  surface,  for  articulation  with  the  tubercle  of  a  rib.  Besides  the  articular 
facet  for  the  rib,  three  indistinct  ttibercles  may  be  seen  rising  from  the  transverse 
processes,  one  at  the  upper  border,  one  at  the  lower  bitrder.  and  one  externally. 
In  man  they  are  comparatively  of  small  size,  and  serve  only  for  the  attachment 
But  in  some  animals  thev  attain  considerable  magnitude,  either  for 
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the  purpose  of  more  closely  connecting  the  segments  of  tbis  portion  of  the  spine 
or  for  muscular  and  ligamentous  attachment. 

The  i>eculiar  doreal  verlebne  are  ibe  /?r«f,  ninth,  tenth,  eleventh,  and  twelfth 
(Fig.  114). 

The  First  Dorsal  Vertebra  presentg,  on  each  side  of  the  hodt/,  a  single  entire 
articular  facet  for  the  head  of  the  fii*st  rib  and  a  half  facet  for  the  upper  half  of 
the  second.  The  upper  surface  of  the  b<idy  is  like  that  of  a  cervical  vertebra, 
being  broad  transversely,  concave,  and  lip])ed  on  each  side.  The  articular  sur- 
faces are  obli([ue,  and  the  spinous  process  thick,  long,  and  almost  horizontal. 

The  Ninth  Dorsal  has  no  demi-facet  below.  In  some  subjects,  however,  the 
ninth  has  two  demi-facets  on  each  side,  then  the  tenth  has  a  demi-facet  at  the  upper 
part;  none  below. 

The  Tenth  Dorsal  has  (except  in  the  cases  just  mentioned)  an  entire  articular 
facet  on  each  side  above,  which  is  partly  placed  on  the  outer  surface  of  the  pedicle. 
It  has  no  denii-facet  l>elo\v. 

In  the  Eleventh  Dorsal  the  body  approaches  in  its  form  and  size  to  the  lumbar. 
The  articular  facets  for  the  head;*  of  the  ribs,  one  on  each  side,  are  of  large  size, 
and  placed  chietly  on  the  pedicles,  which  are  thicker  and  stronger  in  thi^t  and  the 
next  vertebra  than  in  any  (►ther  part  of  the  dorsal  region.  The  spinoitit  process  is 
short,  nearly  horizontal  in  direction,  and  presents  a  slight  tendency  to  bifurcation 
St  its  extremity.  The  trattfuferse  processes  are  very  short,  tubercular  at  their 
extremities,  and  have  no  articular  facets  for  the  tubercles  of  the  ribs. 

The  Twelfth  Dorsal  has  the  same  general  characters  a.s  the  eleventh,  but  may 
be  distinguished  from  it  by  the  inferior  articular  processes  being  convex  ami 
turned  outward,  like  those  of  the  lumbar  vertehrje;  by  the  general  form  of  the 
body,  laminse,  and  spinous  process,  approaching  to  that  (tf  the  lumbar  vertebne ; 
and  by  the  transverse  processes  being  shorter,  ami  markeil  by  three  elevations,  the 
superior,  inferior,  and  external  tubercles,  which  c(»rrespond  to  the  manmiillary, 
accessory,  and  transverse  processes  of  the  lumbar  vertebrre.  Traces  of  similar 
elevations  are  usually  to  be  found  upon  the  other  dorsal  vertebrae  (vide  ut  supra). 

Characters  of  the  Lombar  Vertebrae. 

The  Lumbar  Vertebrse  (Fig.  115)  are  the  largest  segments  of  the  vertebral 
column,  and  eiiii  at  once  be  (Ustinguished  by  the  absence  of  the  foramen  in  the 
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FlO.  115,— Luriilmr  vorti'brd. 

transverse  process,  the  charactei^istic  point  of  the  cervicsd  vertebrre,  and  by  the 
absence  of  any  articulating  facet  on  the  side  of  the  body,  the  distinguishing  mark 
of  the  dorsal  vertebrve. 

The  body  is  large,  and  has  a  greater  diameter  from  side  to  side  than  from  before 
backward,  slightly  thicker  in  front  than  behind,  flattened  or  slightly  concave  above 
and  below,  concave  behind,  and  deeply  constricted   in  front  and  at  the  sides, 
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presenting  prominent  margins,  which  afford  a,  broad  ba^iis  for  the  support  of  the 
superincumbent  wt'i^ht.  The  pcth'rleft  are  very  8tron«;,  directed  backward  from 
the  upper  part  of  the  lodiea ;  consequently,  the  inferior  intervertebral  notches  are 
of  considerable  depth.  The  la  mince  are  broad,  short,  and  strong,  and  the  spinal 
finimen  triangular,  krger  than  in  the  dorsal,  smaller  than  in  the  cervical,  region. 
The  npinmi»  pro<u-s$t'»  are  thick  and  broad,  K(miewhat  (|uadrilateral,  horizontal  in 
direction,  thicker  below  than  above,  and  terminating  by  a  rough,  uneven  bonier. 
The  *M/>6r/or  articular  proet- meat  are  concave,  and  look  backward  and  inward; 
the  iufej-^ior,  convex,  look  forward  and  outward ;  the  former  are  separated  by  a 
much  wider  interval  than  the  latter,  embracing  the  lower  articulating  processes 
of  the  vertebra  above.  The  frafts^venfc  prot'eisst'i<  are  long,  slender,  directed  trans- 
versely outward  in  the  upper  three  lumbar  vertebrae,  slanting  a  little  upward  in 
the  lower  two.  They  are  situated  in  front  of  the  articular  processes,  instead  of 
behind  them  as  in  the  dorsal  vertehrse,  an<i  are  homologous  with  the  rihs.  Of  the 
three  tubercles  noticed  in  connection  with  the  transverse  processes  of  the  twelfth 
dorsal  vertebra,  the  superior  ones  become  connected  in  this  region  with  the  back 
part  of  the  sujjerior  articular  processes,  and  have  received  the  name  (*f  mammillan/ 
processes;  the  inferior  are  represented  by  a  small  process  pointing  downward, 
situated  at  the  back  part  of  the  base  of  the  transverse  process,  and  called  the 
accessorif  processes :  these  are  the  true  transverse  processes,  which  are  rudimental 
in  this  region  of  the  spine  ;  the  external  ones  are  the  so-called  transverse  processes, 
the  homnlogue  of  the  rib,  and  hence  sometimes  called  costal  processes.  Although 
in  man  these  are  comparatively  small,  in  some  animals  they  attain  considerable 
size,  and  serve  to  lock  the  vertebric  more  closely  together. 

The  Pifth  Lumbar  vertebra  is  characterized  by  having  the  body  much  thicker 
in  front  than  behind,  which  accords  with  the  prominence  of  the  sacro-vertebral 
articulation;  by  the  smaller  size  of  its  spinous  process;  by  the  wide  interval 
between  the  inferior  articulating  processes :  and  by  the  greater  size  and  thickness 
of  its  transverse  processes. 

Stoncture  of  the  Vertebrae.— The  structure  of  a  vertebra  differs  in  different 
parts.  The  body  is  composed  of  light,  spongy,  cancellous  tissue,  having  a  thin 
coating  of  compact  tissue  on  its  external  surface  perforated  by  numerous  orifices, 
[  some  of  large  size,  for  the  passage  of  vessels ;  its  interior  is  traversed  by  one  or 
two  large  canals,  for  the  reception  of  veins,  which  converge  toward  a  single  large, 
irregular  aperture  or  several  small  apertures  at  the  posterior  part  of  the  body  of 
each  bone.  The  arch  and  processes  projecting  from  it  have,  on  the  contrary,  an 
exceedingly  thick  covering  of  compact  tissue. 

Development. — Each  vertebra  is  formed  of  ff>ur  primary  cartilaginous  portions 
(Fig.  110),  one  for  each  lamina  and  its  processes,  and  two  for  the  body.  Ossifica- 
tion commences  in  the  lamiuic  about  the  sixth  week  of  foetal  life,  in  the  situation 
■where  the  transverse  processes  afterwanl  project,  the  ossific  granules  shooting 
backward  to  the  spine,  fivrward  into  the  pedicles,  and  cuitward  into  the  transverse 
and  articular  proce.'^ses.  Ossification  in  the  body  commences  in  the  middle  of  the 
cartilage  about  the  eighth  week  hy  two  closely  approximated  centres,  which  speedily 
coalesce  tt>  form  one  central  <»ssific  point.  According  to  some  authors,  ossifica- 
tion commences  in  the  laminji'  only  in  the  upper  vertebra^ — i.  e.  in  the  cervical  and 
upper  dorsal.  The  first  ossific  points  in  the  lower  vertebnie  are  those  which  are  to 
form  the  body,  the  osseous  centres  fW  the  lamina?  appearing  at  a  suhseipient  period. 
At  birth  these  three  pieces  are  perfectly  separate.  During  the  first  year  the  laminse 
become  united  behinil  by  a  portion  of  cartilage  in  which  the  sj»inous  process  is 
ultimately  formeil,  and  thus  the  arch  is  cfmipleted.  About  the  third  year  the 
body  is  joineil  to  the  arch  on  each  side,  in  such  a  manner  tliat  the  body  is  formed 
from  the  three  original  centres  of  ossification,  the  aunnint  contributed  by  the  i<ed- 
icles  increasing  in  extent  fnmi  helow  upward.  Thus  tlie  htxlies  of  the  sacral 
verlebrne  are  formed  almost  entirely  from  the  central  nuclei ;  the  bodies  of  the 
lumbar  are  formed  laterally  and  behind  hy  (he  j>e(licle?*;  in  the  dorsal  region  the 
pedicles  advance  as  far  forward  as  the  articular  depressions  for  the  head  of  the 


LUMBAR    VERTEBRA. 


16a 


ribs,  forming  these  cavities  of  reception ;  and  in  tbe  neck  the  lateral  portions  of 
the  bodies  are  formed  entirely  by  the  advance  of  the  pedicles.     Before  puberty 
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no  other  changes  occur,  excepting  a  gradual  increase  in  the  growth  of  these 
primary  centres;  the  upper  and  under  surfaces  of  the  bodies  and  the  ends  of  the 
transverse  and  spinous  processes  being  tipped  with  cartilage,  in  which  ossific 
granules  are  not  as  yet  deposited.  At  sixteen  years  (Fig.  118),  four  secondary 
centres  appear,  one  for  the  lip  of  each  transverse  pr«tcess.  and  iwo  (sometimes 
united  into  one)  for  the  end  of  the  spinous  process.  At  iwenty-one  years  (Fig. 
117),  a  thin  circular  epiphysial  plate  of  bone  is  formed  in  the  layer  of  cartilage 
situated  on  the  upper  and  under  sur- 
faces of  the  body,  the  former  being  ^^z  *  cndrea. 
the  thicker  of  the  two.  All  these 
become  joined,  and  the  bone  is  com- 
pletely formed  between  the  twenty- 
fifth  and  thirtieth  year  of  life. 

Exceptions  to  this  mode  of  de- 
velopment occur  in  the  first,  second, 
and  seventh  cervical,  and  in  the 
vertebne  of  the  lumbar  region. 

Tbe  Atlas  (Fig.  119).^The  num- 
ber of  centres  of  ossification  of  the 
atlas  is  very  variable.  It  may  be 
developetl  from  two,  three,  four,  or 
five  centres.  The  most  freijuent  nr- 
rangement  is  by  three  centres.  Two 
of  these  are  destined  for  the  two 
lateral  or  neural  masses,  the  ossifica- 
tion of  which  commences  about  the 
seventh  week  near  the  articular  pro- 
cesses, and  extend  backward;  these 
portiotLS  of  bone  are  separated  from 
one  another  behind,  at  birth,  by  a 
narrow  interval  filled  in  with  carti- 
lage. Between  the  second  nod  third 
years  they  unite  either  directly  or 
through  the  medium  of  a  separate  centre  developed  in  the  cartilage  in  the  mi^ldle 
line.  The  anterior  arch,  at  birth,  is  altogether  cartilaginous,  and  in  this  a  sepa- 
rate nucleus  appears  about  the  end  of  the  first  year  after  birth,  and,  extending 
laterally,  joins  the  neural  processes  in  front  of  the  jiedicles.  Sometimes  there  are 
two  nuclei  developed  in  the  cartilage,  one  on  either  sitle  of  the  median  line,  which 
join  to  form  a  single  mass.     And  occasionally  there  is  no  separate  centre,  but  the 
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anterior  arch  is  fi^rmed  by  the  gradual  extension  forward  and  ultimate  junction  of 
the  two  neural  processes. 

The  Axis  (Fig.  120)  is  developed  by  mr  centres.  The  body  and  arch  of  this 
bone  are  formed  in  the  same  manner  as  the  correspon<ling  parts  in  the  other  ver- 
tebrse  :  one  centre  (or  two,  which  speedily  coalesce)  for  the  lower  part  of  the  body, 
and  one  for  each  lamina.  The  odontoid  process  consists  originally  of  an  extension 
upward  of  the  cartilaginous  mass  in  which  the  lower  jiart  nf  the  body  is  formed. 
At  about  the  sixth  month  of  f(jetal  life  two  osseous  nuclei  make  their  apjiearance 
in  the  base  of  this  process :  they  are  placed  laterally,  and  j<un  before  birth  to 
form  a  conical  bilobed  mass  deeply  cleft  above ;  the  internal  between  the  cleft  and 
the  summit  of  the  process  is  formed  by  a  wedge-shaped  piece  of  cartilage,  the  base 
of  the  p^lK^ess  being  separated  from  the  body  by  a  cartilaginous  interval,  which 
gradually  becomes  f)Ssified  at  its  circumference.,  hut  remains  cartilaginous  in  its 
centre  until  advanced  age.^  Finally,  as  Humjdiry  has  deimuistrated,  the  apex  of 
the  odontoid  jirocess  has  a  sejiarate  nucleus,  which  ap]>ears  in  tlie  second  year  and 
joins  about  the  twelfth  year.  In  addition  to  these  there  is  a  secondary  centre  for 
a  thin  epiphysial  plate  on  the  un<ler  surface  of  the  body  of  the  bone. 

The  Seventh  Cervical. — The  anterior  or  costal  part  of  the  transverse  process 
of  the  seventh  cervical  is  developed  from  a  separate  osseous  centre  at  about  the 
sixth  month  of  f«tal  life,  and  joins  the  body  and  posterior  division  of  the  trans- 
verse process  between  the  fifth  and  sixth  years.  Sometimes  this  process  continues 
as  a  separate  piece,  and,  becoming  lengthened  outward,  constitutes  what  is  known 
as  a  cervical  rib. 

The  Lumbar  Veitebree  (Fig.  121)  have  two  additional  centres  (besides  those 
peculiar  to  the  vertebrie  generally)  for  the  mammillary  tubercles,  which  project 
from  the  hack  part  of  the  superior  articular  processes.  The  transverse  process  of 
the  first  lumbar  is  S(mietimes  developed  as  a  separate  piece,  which  may  remain 
permanently  unconnected  with  the  remaining  portion  of  the  bone,  tiius  forming  a 
lumbar  rib — a  peculiarity  which  is  rarely  met  with. 

Progress  of  Ossification  in  the  Spine  generally. — Ossification  of  the  laminap  of 
the  vertebra?  comtnences  at  the  upper  [lart  of  the  spine,  and  proceeds  gradually 
downward.  Ossification  of  the  bodies,  an  tlie  trther  hand,  Cfunmences  a  little 
below  the  centre  of  the  spinal  column  (about  the  ninth  or  tenth  dorsal  vertebra), 
and  extends  both  upward  and  downward.  Allhtnigh,  however,  the  ossific  nuclei 
make  their  first  appearance  in  the  lower  dorsal  vertehrse,  the  lumbar  and  first 
sacral  are  those  in  which   these  nuclei  are  largest  at  birth. 

Attachment  of  Muscles. — To  the  Atlag  are  attached  nine  pairs :  the  Longus 
colli.  Rectus  capitis  amicus  minor.  Rectus  lateralis,  Ohli(|Uus  capitis  superior  and 
inferior,  Splenius  colli,  Levator  anguli  scapubi?.  First  Intertransverse,  and  Rectus 
capitis  posticus  minor. 

To  the  Axis  are  attached  eleven  pairs:  the  Longits  colli,  Levator  anguli 
scapula*,  Splenius  colli,  Scalenus  medius,  Transversalis  colli,  Intertransversfues, 
Oblicjuus  capitis  inferior,  Rectus  capitis  posticus  major,  Semispinalis  colli,  Mtd- 
tifidus  spina;,  Interspinales. 

To  the  remaining  vertebn^,  generally,  are  attached  thirty-five  pairs  and  a  sin- 
gle muscle:  nnterwrhi^  the  Rectus  capitis  anticus  major,  Longus  colli,  v^calenus 
anticus  medius  and  posticus.  Psoas  magnus  and  parvus,  Quadratus  lumbo- 
rum.  Diaphragm,  Obliijutis  abdominis  internus.  and  Transversalis  abdtmiinis — 
podten'orhf^  the  Trapezius,  Latissimus  dorsi.  Levator  anguli  scapulfe,  Rhomboideus 
major  and  minor.  Serratus  posticus  superior  and  inferior,  Splenius,  Erector  spina*, 
Ilio-costalis,  Longissimus  dorsi.  Spinalis  dorsi,  Cervicalis  ascenvtens.  Transversalis 
colli,  Trachelo-raastoid,  Complexus,  Biventer  cervicis,  Semispinalis  dorsi  and  c'dli, 
Multifidus  spinte,  Rotatores  spinae,  Interspinales,  Supraspinales,  Intertransversales, 
Levatores  costarum. 

^  See  Cuniungbam,  Journ.  Anai,^  vol.  xx.  p.  23S. 
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Sacral  and  Coccygeal  Vertebrae. 

The  Sacral  and  Coccygeal  Vertebrae  consist,  at  an  early  jteriod  of  life,  of  nine 
separate  pieces,  which  are  miited  in  the  adult  so  as  to  form  two  bones,  five  enter- 
ing into  the  formation  of  the  sacrum,  four  into  that  of  the  coccyx.  Occasionally, 
the  coccyx  consists  of  five  bones.' 

The  Sacmm  (sacer,  sacred)  is  a  large,  triangular  lume  (Fig.  122),  situated  at 
the  lower  part  of  the  vertebral  column,  and  at  the  upper  and  back  part  of  the  ])elvic 
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Fig.  122.— Sacram,  anterior  surface. 

cavity,  where  it  is  inserted  like  a  wedge  between  the  two  innominate  bones;  its 
upper  part  or  ba«e  articuhitiug  with  the  last  lumbar  vertebrae,  its  apex  with  the 
coccyx.  The  sacrum  is  curved  upon  itself,  an<l  placed  very  obliijuely,  its  upper 
extremity  projecting  forward,  and  farming,  with  the  last  lumbar  vertebra,  a  very 
prominent  angle,  called  the  ftromonturif  or  safro-vt'rtt'hral  avtffe  ;  whilst  its  central 
part  is  directed  backward,  so  as  t«»  give  increased  capacity  to  the  pelvic  cavity. 
It  prei*ents  for  examination  an  anterior  and  posterior  surface,  two  lateral  surfaces, 
a  base,  an  apex,  and  a  central  canal. 

The  Anterior  Surface  is  concave  from  above  downward,  and  slightly  so  from 
side  to  side.  In  the  middle  are  seen  four  transverse  ridges,  indicating  the  original 
ilivision  of  the  bone  into  five  separate  pieces.  The  portions  of  bone  intervening 
between  the  ridges  correspond  to  the  bodies  of  the  vertebr;e.  The  body  of  the 
first  segment  is  of  large  size,  and  in  form  resembles  that  of  a  lumbar  vertebra;  the 
succeeding  ones  diminish  in  size  from  above  downward,  are  ilatiened  fmrn  before 
backward,  and  curved  so  as  to  accommodate  themselves  to  the  form  of  the  sacrum, 
being  concave  in  front,  convex  behind*  At  each  end  of  the  ridges  above  mentioned 
are  seen  the  anterior  sacral  foramina^  analog<tus  to  the  intervertebral  foramina, 

'Sir  (Jeorge  Humphry  des(.Ti))«s  ilus  as  the  utmal  composition  of  the  coccyx. — Qii  Out  Skeleton, 
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number  on  each  side,  somewhat  rouniled  in  form,  diminishing  in 

from  above  downward,  and  <iirL'Cted  out- 
ward and  forward ;  tbey  transmit  the 
anterior  brancbes  of  the  sacral  nerves. 
External  to  these  foramina  is  the  laterul 
}nnit».  consist inji  at  an  earlv  period  of 
life  of  sepanite  segments ;  thene  became 
blended,  in  the  iidiilt,  with  the  bodies, 
with  each  other,  and  wiih  the  posterior 
transverse  jnocesses.  E»ch  lateral  mass 
is  travei-sed  by  tour  broad,  shallow 
i^^g^\  grooves,  which  lodge  the  anterior  sacral 

nerves  as  tijey  pass  outward,  the  grooves 
•  A  i^^^    />  heing  sejjarated  by  prominent   ridges  of 

^^  i^^V    \^^  bone,  which  give  attachment  to  the  slips 

*^i^^H   .'  \        of  the  Pyrifomiis  muscle. 

If  a  vertical  section  is  made  through 
the  centre  of  the  bone  (Fig.  12S),  the 
boilit's  are  seen  to  be  united  at  their  cir- 
cumference by  lnjiie.  a  wide  interval  being 
left  centrally,  which,  in  the  recent  state, 
is  filled  by  intervertebral  substance.  In 
some  bones  this  unitm  is  more  c<>mplete 
between  the  lower  segments  than  between 
the  upper  ones. 

The  Posterior  Surface  (Fig.  124)  is 
convex  and  much  narrower  than  the 
anterior.  In  the  middle  line  are  three 
or  four  tubercles,  which  represent  the 
rudimentary  spinous  processes  of  the  sac- 
ral vertebne.  Of  these  tubercles,  the 
first  is  usually  prominent,  and  perfectly 
Fio.l23.-VertIcal  section  of  the  sacrum.  distinct  from 'the   rest:    the  second   and 

third  are  either  separate  or  united  into  a  tuiiercular  ridge,  which  diminishes  in 
size  from  above  ilown ward ;  the  fourth  usually,  and  the  fifth  alwavs.  remaining  un- 
developed. External  to  the  spinous  processes  on  e^ich  side  are  the  htnt'tur,  bnind 
and  well  marked  in  the  first  three  pieces ;  sometimes  the  fourth,  and  generally 
the  fifth,  being  undeveloped:  in  this  situation  the  h>wer  end  of  the  sacral  canal 
is  exposed,  and  is  liable  to  be  opened  in  the  sloughing  of  bed-sores.  External  to 
the  himimii  is  a  linear  series  of  indistinct  tubercles  representing  the  artiiuhir 
prof'essen ;  the  u|tper  pair  are  large,  well  develnped,  and  correspond  in  sha)>e  and 
direction  to  the  superior  articulating  processes  of  a  lumbar  vertebra;  the  second 
and  third  are  small ;  the  fourth  antl  fifth  (usually  blended  together)  are  situated 
on  each  side  <»f  the  sacral  canal  :  they  are  called  the  HiU-ml  eonma,  and  articulate 
with  the  cornua  of  the  coccyx.  External  to  the  articular  processes  are  the  four 
posterior  Hif^rftlfortt/uui^i  ;  they  are  smaller  in  size  and  less  regular  in  form  than 
the  anterior,  and  transmit  the  jiosterior  branches  (d'  the  sacral  nerves.  On  the 
outer  siile  of  the  posterior  sacral  foramina  is  a  series  of  tubercles,  the  rudiment- 
ary transrt'7'se  proct'sses  of  the  saeral  vertebrie.  The  first  pair  of  transverse 
tubercles  are  of  large  size,  very  distinct,  and  correspond  with  each  superior  angle 
of  the  bone;  the  second,  small  in  size.  ent«r  into  the  formation  of  the  sacro-iliac 
articulation  ;  the  third  give  attachment  to  the  oldi<[uc  fasciculi  of  the  jjosterinr 
sacro-iliac  ligaments ;  and  the  fourth  and  fifth  to  the  great  sacro-sciatic  ligaments. 
The  intersjMice  between  the  spinous  and  transverse  processes  on  the  back  of  the 
sacrum  jjresents  u  wide,  shallow  concavity,  called  the  »ac7'al  groove :  it  is 
continuous  above  with  the  vertebral  groove,  and  lodges  the  origin  of  the  Erector 
spinte. 
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The  Lateral  Surface,  broad  above,  becomes  narrowed  into  a  thin  edge  below. 
Its  upper  half  presents  in  front  a  broad,  ear-shaped  surface  for  articulation  with 
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the  ilium.  This  is  called  the  aurinihir  surface,  and  in  the  fresh  state  is  cojited 
with  fibro-cartilage.  It  is  bouniled  posteriorly  by  deep  and  uneven  impressions, 
for  the  attachment  of  the  posterior  sacro-iliac  ligaments.  The  hiwer  half  is  thin 
and  sharp,  and  gives  attachment  to  the  greater  and  lesser  .sacro-sciatii-  ligaments. 
and  to  some  fibres  of  tlie  Gluteus  maximus;  heiow,  it  fuesent.s  a  dee]>  iiutrh,  uijicb 
is  converted  into  a  foramen  by  articiilatitm  with  the  transverse  ]>rm'ess  of  the 
upper  piece  of  the  coccyx,  and  transmits  the  nuterior  division  of  the  fifth  sacral 
nerve. 

The  Base  of  the  sacrum,  which  is  broad  and  expanded,  is  directed  upward  ami 
forward.  In  the  mi«ldle  is  seen  a  large  ovul  articular  surface,  which  is  connected 
with  the  umler  surface  of  the  ho<ly  of  the  last  lumbar  vertebra  by  a  fibre-carti- 
laginous disk.  It  is  bounded  behiml  by  the  large,  triangular  orifice  of  the  sacral 
canal.  The  orifice  is  formed  behind  by  the  laminic  and  spinous  process  of  the 
first  .sacral  vertebra:  the  superior  artictilar  processes  jtnjject  from  it  on  each  side: 
they  are  oval,  concave,  directed  backward  and  inward,  like  the  superior  articular 
processes  of  a  lumbar  vertebra;  and  in  front  of  each  articular  process  is  an  inter- 
vertebral notch,  which  forms  the  lower  half  of  the  last  intervertebral  foramen. 
stly.  on  each  side  of  the  large  oval  articular  surface  is  a  broad  and  flat  triangular 
Surface  of  bone,  which  extends  outward,  supports  the  Psoas  niagniis  muscle  and 
lumb'vsacral  cord,  and  is  continuous  on  each  side  with  the  iliac  fossa.  This  is 
called  the  ala  of  the  sacrum,  and  gives  attachment  to  a  few  of  the  fibres  of  the 
Iliacus  muscle. 

The  Apex,  directed  downward  and  forward,  presents  a  small,  oval,  concave 
surface  for  articulation  with   the  coccyx. 

The  Spinal  Canal  runs  throughout  the  greater  part  of  the  bone :  it  is  large 
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and  triangukr  in  form  above,  small  and  flattened^  from  before  hackward,  bdow. 
In  this  sititation  its  posterior  wull  is  ineoinpletf.  from  tiie  uon-develojimt'nt  of  the 
larainaj  and  spinous  processes.  It  lodges  the  sacral  nerves,  and  is  jterforated  by 
the  anterior  and  [losterior  saeral  foramina,  through  which  these  jmss  out. 

Stmcture. — It  consists  of  much  loose,  spongy  tissue  within,  invested  externally 
by  a  thin  layer  of  comjtact  tissue. 

Differences  in  tlie  Sacrum  of  the  Male  and  Female, — The  sncrum  in  the 
female  is  usually  wider  than  in  the  male  ;  the  lower  half  forms  a  greater  angle  with 
the  upper,  the  upper  lialf  of  the  b<uie  beinij  nearly  straight,  the  lower  half  pre- 
senting the  greatest  amount  of  curvature.  The  bone  is  also  directed  more  obliijtiely 
backward,  which  increases  the  size  of  the  pelvic  cavity  ;  but  the  sacro-vertebral 
angle  projects  less.  In  the  male  the  curvature  is  more  evenly  distributed  over  the 
whole  length  of  the  bone,  and  is  altogether  greater  than  in  the  female. 

Peculiarities  of  the  Sacrum. — This  bone,  in  some  cases,  consists  of  six  pieces; 
oecjisionally,  the  number  is  reduced  to  four.  Sfunetimes  the  bodies  of  the  first 
and  second  segments  are  not  joined  or  the  himinie  and  spinous  processes  have  not 
coalesced.  Uccasionally  the  upper  pair  of  transverse  tubercles  are  not  joined  to 
the  rest  of  the  hr>ne  on  one  or  both  sides  ;  and,  lastly,  the  sacral  canal  may  be  open 
for  nearly  the  lower  half  of  the  bone,  in  conseijuence  of  the  imperfect  development 
of  the  lamiuje  and  spinous  processes.  The  sacrum,  also,  varies  cimsiderably  with 
respect  to  its  degree  of  curvature.  From  the  examination  of  a  large  number  of 
skeletons  it  would  ajipear  that  in  one  set  of  cases  the  anterior  surface  of  this  Imne 
was  nearly  straight,  the  curvature,  which  was  very  slight,  affecting  only  its  lower 
end.  In  another  set  of  cases  the  bone  was  curved  tbroughoui  its  w  hole  length, 
but  especially  toward  its  middle.  In  a  third  set  the  degree  of  curvature  was  less 
marked,  and  affected  espeeiallv  the  lower  third  of  the  bone. 

Development  (Fig.  Vlh). — I'hesacrutu,  formed  by  the  union  of  five  vertebrjie,  has 
thirtif-jive  centres  of  ossification. 

The  hoiUtS  of  the  sacral  vertebrge  have  each  three  ossific  centres:  one  for  the 
central  part,  and  one  for  the  epiphysial  plates  «in  its  upper  and  under  surface. 
Occasionally  the  primary  centres  for  the  bodies  of  the  first  and  second  piece  of  the 
sacrum  are  double. 

The  arch  of  each  sacral  vertebra  is  developed  by  two  centres,  one  for  each 
lamina.     These  unite  with  each  other  behintl,  and  subse(|nentlv  join  the  body. 

Tbe  lateral  maxses  have  six  additional  centres,  two  for  eacli  of  the  fii*st  three 
vertebrsfi.  These  centres  make  their  appearance  above  and  to  the  outer  side  of 
the  anterior  sacra!  foramina  (Fig.  1*25),  and  are  developed  into  separate  segments 
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(Fig.  126);  tbey  are  subsequently  blended  with  each  other,  and  with  the  bodies 
and  transverse  processes  to  form  tbe  lateral  mass. 

Lastly,  each  htt'ral  Kurfare  of  the  sacrum  is  developed  by  two  epiphysial  plates 
(Fig.  12t):  one  for  tbe  auricular  surface,  and  one  for  the  remaining  part  of  the 
ibin  lateral  edge  of  the  bone. 
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Period  of  Development. — At  about  the  eighth  nr  ninth  week  of  tVelHl  life  ossi* 
fica.[i<)n  of  the  central  part  of  the  bcHiies  of  tbe  firnt  three  vertebra^  coinmeni'es. 
and  at  a  somewhat  later  peri<id  that  of  the  last  two.  Belween  the  sixth  and 
eijfhth  months  ossification  of  the  laminiv  takes  ]>lace;  and  at  about  the  same 
period  the  characteristic  osseous  tubercles  for  the  first  three  sacral  vertebrje  make 
their  appearance.  The  period  at  which  the  urch  becomes  com[jleted  bv  the  junction 
of  the  lamiu:v  with  the  bodies  in  front  and  with  each  ttther  behind  varie>  in  different 
segments.  The  junction  between  the  laminic  and  the  bodies  takes  place  first  in 
the  lower  vertebra?  as  early  as  the  second  year,  but  is  not  effected  in  the  upper- 
most until  tbe  6fth  or  sixth  year.  About  the  si.xteenlh  year  the  epijihyses  for 
the  upper  and  under  surfaces  of  the  bodies  are  formed,  and  between  the  eijihtecnth 
and  twentieth  years  thrjse  for  each  hiteral  stjrface  of  the  sacrum  make  their 
appearance.  The  boilies  of  tlie  sacral  vertebriv  are,  during  early  life,  separated 
from  each  <>ther  by  intervertebral  disks.  But  about  the  eighteenth  year  the  two 
lowest  segments  become  joined  together  by  ossification  extending  through  the 
disk.  This  proce^ss  gratlually  extends  ujiwanl  until  all  the  segments  become 
united,  and  the  bime  is  completely  formed  from  the  twenty-fifth  to  the  thirtieth 
year  of  life. 

Articulations. — With  fimr  boucn;  the  last  lumbar  vertebra,  coccyx,  and  ttie 
two  ossa   innominata. 

Attachment  of  Muscles. — To  eight  pairs:  in  front,  tbe  Pyrif**rmis  and  Coccyg- 
ens,  and  a  portion  of  the  IHacus  to  the  base  nf  the  bone;  bebiiul,  the  Gluteus 
maximus,  Latissimus  dorsi,  Muhifidus  spime,  and  Erector  spina?,  and  sometimes 
the  Extensor  eoccygis. 

The  Coccyit. 

The  Coccyx  {xoxx'jz,  cuckoo),  so  called  from  having  been  compared  to  a  cuc- 
koo's beak  (Fig.  128),  is  usually  formed  ni'  four  small  segments  of  bone,  the  most 
rmlimcntary  parts  of  the   vertebral   column.      In  each  //»,»«« 

of  tbe  first  three  segments  may  be  tniceil  a  rudi- 
mentary body,  articular  anrl  transverse  processes;  the 
last  piece  (soiuetiuieH  tbe  third)  is  a  mere  no<lule  of 
bone,  without  distinct  processes.  All  the  segments  are 
flestitute  of  pedicles,  laminiv,  and  spinous  processes, 
and.  conserjuently,  of  intervertebral  foramina  and  spinal 
canal.  The  first  segment  is  the  largest :  it  resembles 
the  lowermost  sacral  vertebin.  luid  td'ten  exists  as  a 
separate  piece:  the  last  three,  diniinishiiig  in  size  from 
above  downward,  are  ustuiUv  blended  together  so  as  to 
form  a  single  bone.  The  gradual  diminution  in  the 
sixe  of  the  pieces  gives  this  bone  a  triangular  form,  the 
f>ase  of  the  triangle  joining  the  end  of  ilie  sacrum.  It 
presents  for  examiiuition  an  anteritir  tnid  posterior  sur- 
face, two  borders,  a  base,  and  an  aj>ex.  The  <tnti-rtor 
MUffiu^e  is  slightly  concave,  and  marked  witli  three 
transverse  grooves,  indicating  the  pf>ints  of  junction  of 
the  different  pieces.  It  has  attached  to  it  the  anterior 
■»'acro-coccvgeal  ligament  and  Levator  ani  muscle,  and 
jlupports  the  lower  end  of  the  rectum.  The  post^not 
\trfiti'i'  is  convex,  marked  by  transverse  grooves  similar 
To  those  on  the  anterior  surface  :  and  juesents  on  each 
side  a  lineal  row  of  tubercles,  the  rudimentary  articular 
processes  of  the  coccygeal  vertebrje.  Of  these,  the  stipe- 
rior  pair  are  large,  and  are  called  the  fornwi  of  flu- 
vorct/r :  they  project  ujiward,  and  articulate  with  the 
conua  of  the  sacrum,  tlie  juuciinn  between  these  two 
buTies  completing  the  fifth  p»>steri<»r  sacral  foramen  for  the  transmission  of  the  pos- 
terior division  of  the  fifth  saerul  nerve.  The  laterai  bordertt  are  thin,  and  present  a 
11 
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series  of  small  eiiiineuees,  which  represent 
the  transverse  processes  of  the  ooucvgeal 
vertebnr.  Uf  these,  the  first  on  eaeh  side  is 
the  ljir<r<'st,  Hattened  from  bef'irt'  backward, 
and  (tftcn  aseends  to  join  the  htwer  part  of 
the  tliiii  lateral  edge  ftf  the  sacrum,  ihits 
completing  the  Hfth  anterior  sacral  foramen 
for  the  transmission  of  tlie  anterior  division 
of  the  Hfth  saera!  iitM've  :  the  others  diminish 
in  size  from  above  tlownward,  and  are  often 
wanting.  The  fjonirrH  of  the  eoeeyx  are 
narrow^  and  give  attachment  on  eaeh  side  to 
the  sacro-sciatie  ligaments,  to  the  Coeeygeus 
muscle  in  front  of  the  ligaments,  and  Ut  the 
(ibiteus  maxinins  behind  iheni.  The  ftftHc 
presents  an  oval  surfiiee  for  articulation  with 
the  sacrum.  The  ff^n'r  is  rounded,  ami  has 
attached  to  it  the  teufhui  of  the  external 
Sphincter  muscle.  It  is  occasionally  bifid, 
and  snnietitnes  dcHected  to  one  or  other  side. 

Development. — The  eoecyx  is  developetl 
by /(>?//"  centres,  one  for  eaeh  piece,  (leca- 
sionally  one  of  the  first  three  pieces  of  this 
bone  is  developed  by  two  centres,  placed  side 
by  side.  The  ossific  nwclei  make  their  ap- 
jiearance  in  the  following  order:  in  the  first 
segment,  at  birth ;  in  the  sectmil  piece,  at 
from  five  to  ten  years;  in  the  third,  from 
ten  to  fifteen  years;  in  the  fourth,  from  fif- 
teen to  twenty  years.  As  age  advances  these 
various  segments  become  united  iu  the  fol- 
lowing order:  the  first  twfi  pieces  join  ;  then 
the  third  and  fourth  ;  and,  lastly,  the  bone 
is  completetl  by  the  union  of  the  secontl  and 
third.  At  a  late  period  of  life,  e.'ipecially  in 
females,  the  coccyx  often  becomes  joine<l  to 
the  end  of  the  sacrum. 

Articulation. — With  the  sacrum. 

Attachment  of  Muscles. — To  four  pairs 
ami  one  single  muscle:  on  either  siile,  the 
Coeeygeus:  behind,  the  (iluteus  maximus 
and  Extensor  eoeeygis,  when  present  ;  at  the 
apex,  the  .Sphincter  ani :  and  in  front,  the 
Levator  ani. 

The  Spine  in  General. 

The  Spinal  Column,  formed  hy  the  junc- 
tion of  the  vertebrie,  is  situated  in  the  median 
line,  at  the  |H>sterior  part  of  the  trunk ;  its 
average  length  is  about  two  feet  two  or  three 
inches,  measuring  along  the  curvetl  anterior 
surface  of  the  colinnn.  Uf  this  length  the 
cerviciVI  piirt  measures  a!iout  five,  the  dorsal 
about  eleven,  the  linn  bur  uhont  seven  inches, 
and  the  sacrum  and  coccyx  the  remainder. 
The  female  spine  is  about  one  inch  less  than 
the  male. 
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Viewed  in  front,  it  presents  two  pyramids  joined  together  at  tlieir  bases,  the 
Mp|>er  one  being  fornjed  by  all  the  Aertebrje  from  the  second  cervical  to  the  la«t 
lumbar,  the  lower  one  by  the  sacmni  and  coccyx.  When  exumined  more  closely, 
the  upper  pyramid  is  seen  to  be  formed  of  three  Rmaller  pynimids.  The  upper- 
most of  these  con.sists  of  the  six  lower  cervical  vertebne,  it.s  ajiex  bein^  formed  by 
the  ttxirt  or  second  cervical,  it.s  base  by  the  first  dorsal.  'IMie  second  pyramid, 
which  is  inverted,  is  formed  by  the  four  upper  dorsal  vertebrfe,  the  b?ise  being  at 
the  first  dorsal,  the  smaller  end  at  the  fourth.  The  third  pyramid  commences  at 
the  fourth  dorsal,  and  gradually  increases  in  size  to  the  fifth  lumbar. 

Viewed  laterally  (Fig.  12i'),  the  sjiinal  cohimn  presents  several  curves,  which 
correspond  to  the  difterent  regions  of  the  column,  and  are  called  rervicaly  dormi, 
lumbar^  and  /leh'if.  The  rerrifaf  curve  c«untiiences  at  the  apex  of  the  odontoid 
process,  and  terminates  at  the  middle  'd'  the  second  dorsal  vertebra;  it  is  convex 
ID  front,  an<i  is  the  least  marked  of  all  the  curves.  The  dor»(tl  curve,  which  is 
concave  forward,  commences  at  the  middle  of  the  second,  and  terminates  at  the 
middle  of  the  twelfth  dorsal.  Its  most  prominent  point  beliind  corresponds  to 
the  spine  of  the  seventh  dorsal  vertebra.  The  funihtir  curve  coiumences  at  the 
middle  cjf  the  last  doi-sal  vertebra,  and  tenninates  at  the  sacro-vertebral  angle. 
It  is  convex  anteriorly;  the  C(»nvexity  of  (he  lower  three  vertebrse  being  mucli 
greater  than  that  of  the  upper  ones.  The  pelvic  curve  commences  at  the  sacro- 
vertebral  articulation  and  terminates  at  the  point  of  the  coccyx.  It  is  concave 
anteriorly.  The  dorsal  and  pelvic  curves  are  the  primary  curves,  and  begin  to 
be  formed  at  an  early  period  of  f<etal  life,  and  are  due  to  the  shajie  of  the  btxlies 
of  the  vertebrje.  The  cervical  und  lumbar  curves  are  compensatory  or  secruidary, 
and  are  developed  after  birth  in  order  to  maintain  the  erect  position.  They  are 
due  tnainly  to  the  shape  of  the  intervertebral  disks. 

The  spine  has  also  a  slight  lateral  curvature,  the  convexity  of  which  is 
directetl  toward  the  right  side.  This  is  most  probably  produced,  as  Bichat  first 
explained,  chiefly  by  muscular  action,  nmst  persons  using  the  right  arm  in  jirefer- 
ence  to  the  left,  es|iecially  in  making  long-con tinueil  efl^orts,  when  the  body  is 
curved  to  the  right  side.  In  support  of  this  ex[ihiniition  it  has  been  found  by 
Beclard  that  in  one  or  two  individuals  who  were  left-handed  the  lateral  curvature 
was  directed  to  the  left  side. 

The  spinal  column  presents  for  examination  an  anterior,  a  posterior,  and  two 
lateral  surfaces:  a  base,  summit,  and  spinal  canal. 

The  anterior  surface  presents  the  hodii's  of  the  vertebne  separated  in  the 
recent  state  by  the  intervertebral  disks.  Tlie  bodies  are  broad  in  the  cervical 
region,  narrow  in  the  upper  part  of  the  dorsal,  and  broadest  in  the  lumbar  region. 
The  whrrle  of  this  surface  is  convex  transversely,  concave  from  above  downward  in 
llie  dorsal  region,  and  convex  in  the  same  dii*ection  in  the  cervical  and  lumbar 
regions. 

The  posterior  surface  present.?  in  the  median  line  the  spinous  processes.  These 
are  .short,  horizontal,  with  bifid  extrenjities,  in  the  cervical  region.  In  the  dorsal 
region  they  are  directed  obliquely  above,  assume  almost  a  vertical  direction  in  the 
middle,  and  are  horizontal  below,  as  are  also  the  spines  of  the  lumbar  vertebra?. 
Thev  are  separated  by  considerable  intervals  in  the  loins,  by  narrower  intervals 
in  tije  neck,  and  are  closely  ap])roximated  in  the  middle  of  the  dorsal  region. 
Occasionally  one  f»f  these  processes  deviates  a  little  from  the  median  line — a  fact 
to  he  remembered  in  practice,  as  irregularities  of  this  sort  are  attendant  also  tm 
fractures  or  displaeennvnts  of  the  s]une.  On  either  side  of  the  spinous  proce.'*ses, 
extending  the  whole  length  of  the  crdumn.  is  the  vertebral  groove  fonned  by  the 
laminie  in  the  cervical  and  lumbar  region.'*,  where  it  is  shallow,  and  by  the  himin;e 
and  transverse  processes  in  the  don^al  region,  where  it  is  deep  and  brt>atl.  In 
the  reeent  state  these  grooves  lodge  the  deep  muscles  of  the  back.  External  to 
the  vertebral  grooves  are  the  articular  processes,  and  still  more  externally  the 
transverse  process.     In  the  dorsal  region  the  latter  processes  stand  backward,  on 
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a  plane  onusiiierabh-  pnjiterior  to  the  same  piocesses  in  the  eervieal  iinil  lunibur 
regions.  In  tlie  eervical  region  the  transver.-ie  jiroeesses  iire  placed  in  fronr  of  the 
articular  processes,  iind  on  tlie  otiter  side  of  the  (ie<lieles.  benveen  the  interver- 
tebral foraminii.  In  the  dorsal  region  they  tire  posterior  to  the  jiedieles,  interver- 
tebral foniniina,  and  articular  j)roce8ses.  In  the  lumbar  they  are  placed  also  in 
front  of  the  articular  jtrocewses,  but  behind  the  intervertebral  foramina. 

The  lateral  surfaces  are  sejjarated  from  the  posterior  by  the  articular  processes 
in  the  cervical  and  lumbar  regions,  and  by  the  transverse  processes  in  the  doi-sal. 
These  surfitces  present  in  front  the  sides  of  the  bodies  of  the  vertebrje,  marked  in 
t!ie  tb>rsal  region  by  the  facets  for  articulation  with  the  heatls  of  the  ribs.  More 
posteriorly  are  the  intervertebral  f<u'amina,  formed  by  tbe  juxtaposition  of  the 
intervertebral  notches,  oval  in  shape,  smallest  in  tbe  cervical  and  ujiper  part  of 
the  dorsal  regions,  and  gradually  increasing  in  size  to  the  bisl  lumbar.  They  are 
situated  between  tbe  iratisverse  processes  in  the  neck,  and  in  front  (*f  them  in  the 
back  and  loins,  and  transmit  the  spinal  nerves. 

Tiie  base  <>f  that  porti<Ui  of  the  vertebral  column  f<>nned  by  the  twenty-four 
movable  vertebrte  is  formed  by  the  under  surface  of  the  body  of  tbe  fifth  lumbar 
vertebra;   and  tlie  summit  by  the  upjter  surface  of  the  atlas. 

The  vertebral  or  spinal  canal  follows  the  different  curves  of  tbe  spine ;  it  is 
largest  in  those  regions  in  which  the  spine  enjoys  the  greatest  freedom  of  move- 
ment, as  in  tbe  neck  and  loins,  where  it  is  wide  and  triangular;  and  narrow^  and 
rounded  in  the  back,  where  motion  is  more  limited. 

Stirfacr  Form. — T!ie  otily  |)jiri  nf  the  vertehral  folmtm  which  lies  closely  luider  tl)o  skin, 
and  so  directly  influences  surlUw  furui,  is  the  apiees  of  the  Sjiinous  processes.  These  are  always 
distinsfuisliahie  at  the  lM>ttom  of  a  median  f«rrt>w,  which,  more  or  less  evident,  runs  ilnwn  the 
ujesud  line  of  the  back  fri>m  the  external  occipital  pniliihenmce  above  to  the  middle  nf  the 
sacrum  heUtw.  In  the  neck  the  furrow  is  hroad,  and  tcruiinates  Indow  in  a  coiispu-nua.'^  prnjcc- 
tioii,  which  is  caused  by  the  ^piniius  prucess  of  the  t>evfn(h  cervicul  vertebra  (vertchr.i  pruini- 
nciisi.  Above  this  the  spiaous  pn>ress  of  the  sixth  cervical  verlehra  may  sumetimes  be  seen  ; 
the  other  cervical  snines  are  sunken,  and  are  nut  visible,  tlrou^h  the  spine  ixY  the  axis  am  be 
felt,  ami  jrenenilly  alsu  the  spine.'*  of  the  tliird,  fuiirth,  Jin<l  Hllh  cervical  verHebra*.  In  the 
dorsal  regjun  the  furmw  is  shaliaw,  and  durini:  stoitpiiiu:  disapjicars.  arid  ihen  the  spinous  pro- 
cesses l>ecutue  more  or  less  visible.  The  markinns  produced  by  these  spines  are  Muall  and  close 
together  In  the  lumbar  reirion  the  furrow  is  deep,  and  the  situation  of  the  hinibar  spines  is 
frei|nently  iiidicatt'd  by  little  pits  <»r  depressions,  especially  if  ihe  niu.sclcs  in  the  loins  are  well 
developed  and  tSie  spine  ineurvetl.  They  are  uru<'b  larger  and  fun  her  apart  than  in  tbe  dorstd 
reirion.  In  the  sacral  retrion  the  furrow  is  shallower,  prewntini,'  a  flattened  area  which  tcnninates 
below  at  the  most  pronuuent  part  of  the  posterior  surface  of  the  sjicnmi,  funned  by  the  spinous 
process  of  the  third  sacral  vertebra.  At  the  lM)ttoni  of  the  liirrnw  may  be  felt  the  irregular 
I>oslerinr  surface  of  the  Inine.  Below  this,  in  the  deep  gro(»ve  Icadintr  to  the  anus,  the  coccyx 
nmy  be  felt.  The  only  other  iiortiuns  oi'  the  vertcbrdil  cokunn  whicli  ran  be  felt  from  the  surface 
aiv  the  transver.'Je  processes  ui  three  uf  the  cervical  vcrtebne — viz.  the  lirst,  tlie  si.vth,  aud  the 
seventh.  The  transverse  prtjce.ss  of  the  atlas  can  Ix'  Ictt  iis  a  ruundcd  nodule  of  hune  just  heli»w 
and  in  front  of  tbe  apex  of  the  mastoid  proce-sj*.  alon.u  the  antcrinr  lumler  of  the  stcrtiu-mastoid. 
The  transverse  process  of  the  si.vth  t'crvieal  vertebra  is  of  survicid  iiupnrtance.  If  deep  pressure 
l>e  made  in  the  neck  in  the  cniirsc  of  the  carotiil  artery.  opfMisite  tbe  cricoid  cariilaitc  the 
pnuniuent  anterior  tuben'le  of  the  transverse  pnwH'ss  of  the  sixth  cervical  vertebra  can  be  felt. 
This  has  Ih-cu  tiained  ChttssirifpifirK  inftfrclr,  anrl  ajruiust  it  tbe  carotid  artery  may  be  most 
conveniently  compressed  by  the  tin;:er.  The  transverse  process  of  tbe  si'venl!)  eervical  verli'hrn 
can  aU<«  often  be  !elt.  Occaskinally  the  anterior  rout,  or  costal  process,  is  large  and  segmented 
off*.  ff>niiiui.'  a  cervical  rib. 

Suri/iiiil  Aiiftt<niii(, — Ooea.sionftlly  the  eoalcM'enee  of  the  lamina*  is  not  completed,  and  ciui- 
s<'*|uenlly  a  cleft  is  left  in  llie  arches  of  the  vcrtebne,  tbrouirh  which  a  protntsion  of  the  sninal 
mem bnou'S  (<bir;t  mater  and  arachnoid  1.  and  sometimes  of  the  spinal  cord  itself,  t:ikcs  place, 
constituting  the  dise;ise  known  nsxpimt  hifiiln.  Thisilisease  is  most  common  in  the  kimlio-sacrjd 
rctfion.  on  account  of  the  fact,  previously  staled,  that  the  closure  of  the  arches  takes  place 
ifrailually  from  alxive  downwanl ;  but  it  may  mvur  in  the  dorsal  (ir cervical  region,  or  the  arches 
ihnju^houl  the  whole  length  of  the  eamd  may  remain  unapproximated.  In  sotne  rare  cases,  in 
eon.senuence  of  the  non'eoale.S4:*ence  of  the  two  primary  cenircs  fron>  which  tlie  Iwidy  is  formed, 
a  similar  condition  may  occur  in  front  of  the  canal,  the  Imdics  of  the  vert*4im'  bcine  loinvl  cleft 
ami  the  tumor  iJrojccting  into  the  thorax,  abdomen,  or  pelvis,  between  the  lateral  halves  of  the 
bodies  affected. 

The  construction  of  the  spinal  column  of  a  numlx*r  of  pieces,  securely  connected  together 
and  enj(tying  only  a  shght  degree  of  movement  between  any  two  individual  pieces,  though  per- 
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tiiiltine  of  u  vcn*  considerable  ranire  of  movpuicnt  xs  a  whfile,  allows  «  >-uffici«M>t  Jegreo  of 
mobility  without  any  muteria!  tliminution  of  sfrcnptb.  The  njatiy  joints  of  whiih  the  spint-  ij* 
coni|)o8eil,  together  with  the  ven*  varietl  movements  lo  whieh  it  is  yubjix,-te<l.  render  it  fiuble  to 
itpiuins;  but  iMj  clo^ly  are  the  indiviilual  vertebrrV  artieulaled  that  these  spraitis  arc  rarely  or 
ever  seven',  and  any  anionnt  of  violence  suffieiently  irreat  Ut  jiroducc  tearing  of  the  iigiinients 
would  tend  rather  to  eau**>  a  dislocation  or  fmclure.  The  further  safety  of  the  cohmm  and  ilt* 
less  liability  tu  injury  is  fimvided  tor  by  its  disposition  in  curves,  instead  of  in  one  h^tniitrht  line. 
For  it  is  an  elastic  column,  and  must  tin*t  liend  iHidbre  it  breaks:  under  the««!  circumsfantres. 
!>eing  maile  up  of  three  curves,  it  ni'preiieiits  three  culumns.  and  irreater  force  i^^  re<[iiireiJ  U*  pro- 
duce bending  of  a  short  column  than  of  a  longer  one  that  is  e<jual  to  it  in  bn-adth  and  material. 
Again,  the  safely  of  the  column  is  provid<t<l  lor  by  ihe  interposition  of  the  intcrvi-rtebral  disk 
between  the  iKMjiesof  the  vertebnv.  wliich  act  as  ailmindtle  buffers  in  counteracting  the  effects  <d' 
violent  jai>  or  shix-ks.  Fntctiirc-disbw'ation  of  the  spine  may  W  caused  by  dii-ect  or  indiavt 
violence,  or  by  aeoiubination  of  the  I  wo,  as  when  a  person,  fallinc  fn»m  a  height,  strikes  again.si 
some  jirominenc.-e  and  is  doubled  over  it.  The  frictun's  from  imiircct  vi(»lenceare  the  more  com- 
mon, and  here  the  b*xlies  of  the  vertebne  are  compressed,  whilst  the  an*hes  are  torn  iu4Ufi(h»r  ; 
whilst  in  fractures  tirom  direct  violence  the  arches  are  cnujpitsst'd  and  the  boilics  of  tbe  vertebrrp 
separateii  from  each  other.  It  will  therefore  Ix*  seen  that  in  Uith  classes  of  injury  the  spin.d 
roarrow  is  the  jnirt  letisf  likely  to  be  injured,  and  may  escape  damage  even  where  there  hiu^  l>ecn 
considerable  lesion  of  the  Ixiny  framework.  For.  as  Mr.  Jacobson  states,  "being  lodgc<l  it)  the 
centre  of  the  column,  it  owupics  neutral  ground  in  respect  to  forces  which  might  cause  fracture. 
For  it  is  a  law  in  me<hanics  that  when  a  Iteam,  as  of  timber,  is  exposed  to  breakage  and  the 
force  d(.x?s  not  e,xcee<i  the  limits  of  the  stnngth  ol"  the  maierial,  one  division  resists  compn-ji-sion. 
another  laceration  of  the  particles,  while  the  third.  Wtween  the  two.  is  in  a  ne^'utivc  condition."' 
AppKing  this  principle  to  the  spine,  it  will  be  seen  that,  whether  the  fractui-c-disbK-atiun  l>e  pro- 
duced by  direct  violence  or  indirect,  one  segment,  either  the  anterior  or  posterior,  will  Ix*  ex|;H>s<'d 
to  ci)mpre.W)n,  the  other  to  laceration,  and  the  iiiterinediaie  part,  wlicrc  the  cord  is  situated. 
will  lie  in  a  neutral  state.  When  a  trju'ture-disloiatlon  is  produced  by  indirect  violcnci'  the  dis- 
placement is  almost  always  the  same,  the  uoixr  segment  Ix'ing  driven  torwarti  uti  the  lower,  so 
that  the  ct»rd  is  ctnnpresstMi  between  thelwiy  of  the  vertebra  below  and  the  arch  of  the  vertebra 
above. 

The  j»arts  of  the  spine  most  Itahh*  to  be  injured  are  (I )  the  dor>i-lumbar  rc«i<>ti,  tor  this  part 
18  near  the  midille  of  tfie  column,  atid  there  is  therefore  a  vreater  amount  i4"  leverage,  atid  more- 
over the  jMirtion  alwve  i«  comparatively  fi.Kcd.  ami  the  vertebne  which  tiirm  it.  thouiib  inuch 
smaller,  have  t)everthele»s  to  lx»,ar  almost  as  great  a  weight  as  lht>se  Indow  .  « 2 1  the  cervico-ilor«d 
re^on,  bet^auae  here  the  flexible  eervical  |Mirtiion  of  the  spine  j«iins  the  more  ti.xed  dorsal  reci«jn  ; 
and  i?t\  the  alto-axoid  region.  lKH-au.*ie  it  etijovs  an  extensive  ranjie  uf  nidvenient.  and.  bciiiir 
near  the  skull,  is  influenced  by  violence  applie<i  to  the  head.  In  fracture-dislocati«>n  it  has  Ix'en 
pn)|K«Hed  to  trei;»hine  the  .spine  and  remove  iM>rtions  of  the  laminae  and  spinous  processes.  The 
operation  can  only  be  of  use  when  the  paralysis  is  due  to  the  on'ssurc  of  iM>ricor  the  eftusion  of 
hlwMl.  and  not  to  eases,  which  ar<^  l\v  far  the  most  mmniun,  where  ihc  conl  is  rnjsheil  to  a  pulp. 
And  even  in  those  ca.ses  where  the  cord  is  coni|>rcssed  by  bone  the  portion  <d"  displai-cd  Ijone 
which  presses  on  the  cord  is  generally  the  IhmIv  of  tlie  vertebra  Ik-1<»w,  and  is  therefore  insu-ccs.s- 
ihlc  to  ofteration.  The  ot)erativc  proceediug  is  one  of  L-reat  severity,  involving  an  extensive  and 
deep  wound  and  grtjat  risk  of  .septic  mcJiinL'itis.  and.  as  the  udvanta}.'es  to  In-  derived  from  ii  are 
exceedingly  |>roblematical  and  confined  to  a  very  tew  cases,  it  is  not  often  resorted  to.  Trephin- 
ing has  al»j  l>een  res4jrte«l  to  in  some  ca.'*es  of  fKiraplegia  due  to  J'ott's  disease  of  the  spine. 
Here  the  paralvsia  is  due  to  the  pre.'^sure  of  inflammatory  i>roducts,  and  where  this  is  new  scar- 
tiasue,  formed  W  the  t>rganization  of  granuktion  tissue,  its  removal  has  been  attended  with  a 
vefy  oonsiderable  amount  of  succeas. 


THE   SKULL. 

The  Skull,  or  superior  exinnision  of  the  vt'rtcbi-jil  column,  lias  \*qvi\  di-scrihcd 
if  c<ui»posLMl  of  four  vertebra',  the  tdcnienTary  [tarts  of  whicli  are  ^peciallv 
raodifieil  in  form  smd  .size,  au«l  nlinost  iniraovablv  connected,  for  the  reception  of 
the  brain  and  special  organ.s  of  the  senses.  Thesie  vertebrie  are  the  occi])itaL 
parietal,  frontal,  and  nasal.  Descriptive  anatomists,  however,  divide  the  skull 
into  two  parts,  the  Cranium  and  the  Face.  The  Cratiium  {xftduu^^  a  helmet)  is 
composed  of  cujlit  bones — viz.  the  ocripttah  two  parU'tah  frontal,  two  temjtoral^ 
*ph*'tiOi'd.  a.ud  fthmoki.  The  Face  is  composed  of  fouticen  bones— viz.  the  two 
tt(vial^  two  ttuperior  maxillary^  two  hchrf/muK  two  malar,  two  palate^  two  itiftrior 
turbinated^  vomer,  and  inferior  maxillary.  Tbe  int$icuU  auditiis,  the  teeth,  and 
Wormian  hoHf'ia  are  not  included  in  this  entiiuei*ation. 

'  Holmes's  SyMem  of  Sin'fieri/,  vol.  i.  p.  529,  1883. 


and  base  of  the  cranium,  is  trapezoid  in  form  (Fig.  ItiO),  LMirved  upon  itself,  aod 
presents  for  examination  two  surfaces,  four  borders,  and  four  an»jles. 

The  external  surface  is  convex.  Midway  between  the  summit  of  the  bone  and 
the  posterior  margin  of  the  forumen  nmirtiiim  is  a  prominent  tubercle,  the  fjrtt-rtuil 
occipital  pi'utuhi'rauce,  for  the  attachment  of  the  Lit*amentiim  nucha?;  and, 
descendin^i  from  it  as  far  aa  the  foramen,  a  vertical  ri<l^e,  the  estermd  oceipittrJ 
crest.  This  tiiherclc  and  crest  varv  in  prominence  in  iliiferent  skulls.  Passing 
outward  from  the  occipitul  protuberance  is  a  semicircular  ridge  on  each  side,  the 
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superior  curved  ///if.  Above  this  line  there  is  often  a  second  less  distinctly  marked 
ridge,  called  the  hii/hest  curved  line  {Uuen  supre ma) ;  to  it  the  epicranial  ujjoneurosis 
ri»  attached.  The  bone  between  these  two  lines  is  smoother  and  denser  than  the 
'rest  of  the  surface.  Running  parallel  with  these  from  the  middle  of  the  crest  is 
another  semicircular  ridge  on  each  side,  the  mfrrior  curnuf  linftt.  The  surface  of 
the  bone  above  the  superior  curved  lines  is  rough  and  porous,  and  in  the  recent 
state  is  covered  by  the  Occi  pi  to-frontal  is  muscle,  while  the  ridges,  as  well  as  the 
surface  of  the  bone  between  them,  serve  for  the  attachtnent  of  numerous  muscles. 
The  superior  cutvcmJ  line  gives  attachment  internally  to  llie  Trapezius,  externally 
to  the  muscular  origin  of  the  (Jccipito-frontsilis,  and  to  the  8tern<>-cleidi>-mastoid 
to  the  extent  shown  in  Fig.  130;  the  depressions  between  the  curved  lines  to  the 
Complexus  internally,  the  Splenius  capitis  and  nblit(uus  capitis  superior  exter- 
nally. The  inferior  curved  line  anrl  the  depressions  below  it  afford  insertion  to 
the  Rectus  capitis  posticus,  major  and  minor. 

The  foramen  magnum  is  a  large,  oval  aperture,  its  long  diameter  extending  from 
before  backward.  It  tninsmits  tlie  niednllfi  oblongata  and  its  membranes,  the 
spinal  accessory  nerves,  the  vertebral  arteries,  lite  ituteiior  and  posteri«»r  spinal 
arteries,  and  the  oceipito-axial  ligaments.  Its  bsick  part  is  wide  for  the  transmis- 
sion of  the  medulla,  and  the  corresponding  margin  rough  for  the  attachment  of  the 
dura  mater  enclosing  it;  the  fore  part  is  narrower,  being  encroached  upon  by  the 
conilyles ;  it  has  projecting  toward  it,  from  below,  the  odontoid  pmcess,  and  its 
margins  are  smooth  and  bevelled  internally  to  support  ihe  medidia  oblongata.  On 
eaeli  side  of  the  forarueii  magnuni  are  ihe  ftuftif/h-s,  for  articidalion  with  the  atla^; 
they  are  c«mvex,  oblong,  or  reniform  in  shape,  and  ilirertecl  downwanl  and  out- 
wanl;  they  converge  in  front,  and  encroach  slightly  u]>on  the  anterior  segment  of 
the  foramen.  ( >n  the  inner  border  of  each  condyle  is  a  rough  tubercle  for  the 
attachment  of  ilie  ligaments  {rheek)  which  connect  this  bone  with  the  odontoid 
process  of  the  axis;  whilst  externul  to  them  is  a  rough  tubercular  prominence, 
the  trnuHVi-rtft'  or  Juijular proi'i'tfs  (the  rej>resentative  of  the  transverse  process  of  a 
vertebra),  channelled  in  front  by  a  dee[i  !iotch.  which  f*»nus  part  of  the  jugular 
foramen  or  foramen  iacerum  ]ji»sterius.  The  under  surface  4 >f  ibis  process  presents 
an  eminence  which  represents  the  pttrtutniMtuid  proctMs  of  ^tmw  mammals.  The 
eminence  is  occasionally  large,  and  extends  as  low  as  the  transvei-se  process  of  the 
atlas.  This  surface  afi'ords  attachment  to  the  Rectus  capitis  lateralis  muscle  and 
to  the  lateral  occipito-atlantal  ligament;  its  upper  or  cerebml  surface  presents  a 
deep  groove  which  lodges  part  of  the  lateral  sinus,  whilst  its  external  surface  is 
marke<l  by  a  «piadrilateral  rough  facet,  covered  with  cartilage  in  the  fresh  state,  and 
articulating  with  a  similar  surface  on  the  petrous  portion  of  the  temporal  Inme.  On 
the  outer  side  of  each  condyle,  near  its  fore  part,  is  a  foramen,  the  nuterior  con- 
dyloid;  it  is  directed  downward,  outward,  and  forward,  and  transmits  the  hypo- 
uglossttl  nerve,  and  occasionally  a  meningeal  branch  of  the  ascending  pharyngeal 
'•rtery.  This  foramen  is  sometimes  double.  Heiiind  each  condyle  is  a  fossa,'  some- 
times perforated  at  the  bottom  by  a  foramen,  the  po»terwr  rtjndt/loid,  for  the  trans- 
mission of  a  vein  to  the  lateral  sinus.  In  front  of  the  foramen  magnum  is  a  strong 
(juailrilateral  plate  of  bone,  the  ha»il(tr  process^  wider  behind  than  in  front ;  its 
under  surface,  which  is  rough,  presenting  in  the  median  line  a  tubercular  ridge, 
the  phirynip'td  »pini\  for  the  attachment  of  the  tendinous  rn|»he  and  Superior 
i.C<mstrictor  of  the  pharynx  ;  and  on  each  side  of  it  rough  dcjiressious  for  tlie 
^attachment  of  the  Rectus  capitis  anticus,  major  and  minor. 

The  Internal  or  Cerebral  Surface  (Fig.  131)  is  deeply  concave.  The  posterior 
or  occipiLil  part  is  divided  by  a  crucial  ridge  into  four  fossje.  The  two  superior 
f<»88se  receive  the  occipital  lobes  of  the  cerebrum,  ami  present  slight  eminences 
and  depressions  corresponding  to  their  convolutions.  The  two  inferior,  which 
receive  the  hemis|fheres  of  the  cerebellum,  are  larger  than  the  former,  and  com- 

*  Tbu  foMi  pn!«ent»  many  v.nn'ntionB  in  site.  It  it*  iitiitally  bhiiUow,  nn<l  the  foniinen  aniaH  ;  orra- 
»aon}i|Iv  wnntmi;  o«  one  or  boili  side».  SrmK'times  l»oth  foMsi  nnd  fornmeti  iirt-  large,  but  confined  tct 
>nw  side  tmly:  mon?  rarely,  the  fossa  and  foriinn-n  lire  ven.'  lar^  on  both  sides. 
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paratively  sniootlj ;  both  are  markeil  by  sli^jbt  grooves  for  the  lod^iment  of  arteries. 
At  the  point  of  meeting  of  the  four  divisions  i>f  the  crucial  rid^e  is  an  eminence, 
the  internal  uccijrt'trtl  protuberance.  It  iiesirly  corresponds  to  that  on  the  outer 
surface,  and  is  perforated  by  one  or  more  !arge  vaseiihir  foramina.  From  this 
eminence  the  superior  division  of  the  crucial  ridge  runs  upward  to  the  superior 
angle  of  the  h<me  ;  it  [>resent.s  a  deep  groove  f«tr  the  superior  bmgitudinal  sinus, 
the  margins  of  which  give  attachment  to  the  falx  cerebri.  The  inferior  ilivision, 
the  internal  occipital  crest,  runs  to  the  posterior  margin  of  the  foramen  magnum. 
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on  the  edge  of  which  it  becomes  grailuully  h)st ;  this  ridge,  which  is  bifurcated 
below,  serves  for  the  attachment  of  the  falx  cerehelli.  It  is  usually  marked  by  a 
single  groove,  wliich  commences  at  the  back  jmrt  of  the  fojanien  nuignum  and 
h»dges  tne  occipital  siuus.  Occasionally  the  groove  is  dotdile  where  t\\o  sinuses 
exist.  The  transverse  grooves  jiass  outward  to  the  hiteral  uiigles:  they  are  deeply 
channelled.  fi>r  the  lodgment  itf  tliL*  lateral  sinuses,  their  pn»n»inent  margins  afford- 
ing attachment  to  the  tentorium  cerebelli.'  At  the  point  of  meeting  of  these 
grooves  is  a  depressi^m,  the  (onuthtr  Jfcmfikili}  placed  a  little  to  one  nr  the  other 
side  of  the  internal  occipital  protuberance.  More  anteriorly  is  the  foramen  mag- 
num* and  on  each  side  of  it,  hut  nearer  its  anterior  than  its  posterior  part,  the 

*  Usually  one  of  the  transverse  jjmoves  is  det-jHT  and  l>pijider  thnn  tlie  nthcr :  nccasionnlly,  lioih 
grooves  are  of  equal  ilej»th  mid  bretuhh.  <>r  lH>th  e«jii:illy  indblitit-t.  1  lie  bronder  of  llit?  two  ininsvense 
grooreA  is  nearly  alwuvs  i-ontinuons  with  the  vertJejU  j^jniove  for  the  superiwr  longitudinal  sinns. 

'  The  cohjmnft  nf  hlixxi  coming  in  different  directions  were  sMpjioeed  to  be  fyramed  together  al  tills 
point  (turcuItiTj  a  wine-prvw). 
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internftl  openin;i:<  of  tlie  anterior  condyloid  foramina;  the  internal  openings  of  the 
posterior  condyloid  foramina  arc  a  little  external  ami  posterior  to  them,  protected 
by  a  small  arch  of  hone.  At  tliif?  part  of  the  internal  surface  there  is  a  very  deep 
groove  in  which  the  posterior  ccmdyloid  foramen,  when  it  exi^^l8,  haj*  its  termina- 
tion. This  groove  ix  contintiont*,  in  the  complete  skull,  with  the  transverse  groove 
on  the  posterior  part  of  the  hone,  an»l  lodges  the  end  of  the  same  sinus,  the  lateral. 
In  frimt  of  the  foramen  iimgninu  is  the  baj<ilar  process,  presenting  a  shallow 
depression,  the  haxlhir  fp-ooiu;  which  slo[ies  from  behind,  upward  and  forward, 
and  supports  the  medulla  obhmgata  and  part  of  the  pons  Varolii,  and  on  each  side 
of  the  basilar  process  is  a  narrow  chaniiel,  which,  when  united  with  a  similar 
channel  on  the  petrous  portion  of  the  temporal  iione.  forms  a  groove  which  lodges 
the  inferior  petrosal  sinus. 

Angles. — The  ftuft^rior  angle  is  received  into  the  interval  between  the  posterior 
superior  angles  rif  the  two  ]>arietal  bones  :  it  corresptmds  with  that  jtart  of  the 
skull  in  the  fietus  which  is  called  the  posterior  fonttimih'.  The  I'nf trior  angle  is 
represented  by  the  srptare-shuped  surface  of  the  basilar  process.  At  an  early 
period  of  life  a  layer  of  cartilage  separates  this  part  of  the  bone  from  the  sphenoid, 
but  in  the  a«lult  the  tiniou  between  them  is  osseous.  The  fatvraf  angles  ct)rre- 
sponcl  to  the  outer  ends  of  the  trausvei*se  grooves,  and  are  received  into  the  interval 
between  the  posterior  inferior  angles  of  the  parietal  and  the  niastoicl  ptu'tion  of 
the  teiuporaL 

Borders.— The  superior  border  extends  on  each  siilc  from  the  superior  to  the 
lateral  angle,  is  deeply  serrated  for  articulation  with  the  jiaiietal  hone,  and  forms, 
by  this  union,  the  lambdoid  suture.  The  inferior  border  extends  fiom  the  lateral 
to  the  inferior  angle;  its  upper  half  is  rough,  and  articulates  with  ihe  mastoid  por- 
tion of  the  temporal,  forming  the  masto-occipital  suture:  the  inferior  half  articii- 
Jates  with  the  petrous  portion  of  the  tempi^ral,  forming  the  ]ietro-occipital  suture; 
these  two  portions  are  sej>arated  from  one  another  by  the  jugular  process.  In 
front  of  this  process  is  a  deep  notch,  which,  with  a  similar  (»ne  on  the  petrous  por- 
tion of  the  temporal,  forms  the  foramen  laceruui  potttcrius  or  Jut/ukir  foramev. 
This  notch  is  occasionally  subdivided  into  two  parts  by  a  small  process  of  bone. 
and  it  generally  presents  an  aperture  at  its  upper  jmrt,  the  internal  opening  of 
the  ]»osterior  condyloid  foramen. 

Structure.— The  occipital  bone  consists  of  two  compact  laniinaj.  called  the 
outer  nn*\  inner  tabh's^  having  between  them  the  dijdoic  tissue;  this  htme  is  espe- 
cially thick  at  the  ridges,  protubci  ances,  condyles,  and  internal  part  of  the  basilar 
process;  whilst  at  the  bottom  of  the  fossic,  especially  the  inferior,  it  is  thin,  semi- 
transparent,  and  destitute  of  dinloe. 

Deyelopxnent.  (Fig.  132). — At  birth  the  bone  consists  of  four  distinct  parts:  a 
tahuhir  or  expanded  portion,  which  lies  heliin«l  the  foramen  magnum  ;  two  con- 
kdt^hir  parts,  which  form  the  sides  of  the  foramen ;  and  a  bosil<ir  part,  which  lies  in 
frcujt  of  the  foramen.  The  number 
of  nuclei  for  the  tabular  part  vary. 
As  a  rule,  there  are  four,  but  there 
may  be  only  one  (Bhindin)  or  as 
many  as  eight  (Meckel).  They  ap- 
pear about  the  eighth  week  of  foMal 
life,  and  soon  unite  to  form  a  single 
piece,  which  is,  however,  fissured  in 
the  direction  indicated  in  the  plate. 
The  basilar  and  two  condyloid  por- 
tions are  each  developed  from  a 
single  nucleus,  which  apjtcarg  a  lit- 
tle later.  The  upjjer  portion  of  the 
tabular  surface — that  is  to  say,  the 
portion  above  the  transverse  fissure 
— ^18  developed  from  membrane;  the  rest  of  the  bone  is  developed  from  cartilage. 
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At  nl>out  the  fotirth  year  the  hibiikr  and  the  twrt  coii<lyhvi4  pieces  join,  ami  about 
the  sixth  year  the  bone  C'oti.si.stM  of  ;i  single  piece.  At  a  later  periud,  between  the 
eighteenth  ami  twenty-fifth  years,  the  occipital  and  sphenoid  become  united,  form- 
ing a  single  bone. 

Articulations. — With  six  bone»:  two  parietal,  two  tem|M>ral,  sphenoid,  an^l 
atlas. 

Attachment  of  Muscles.^To  twelve  pairs :  to  the  superior  curved  line  are 
attached  the  Uccipito-frontalis,  Trapezius,  and  Sterno-eleidti-mastoid.  To  tbe 
space  between  the  curved  lines,  tht*  CMUiplexus,'  Splenius  capitis,  and  OhU<juus 
capitis  superior;  to  the  inferior  curved  line,  and  the  space  between  it  and  the 
foramen  magnum,  the  Kectus  capitis  posticus,  major  and  minor;  to  the  transverse 
process,  the  Rectus  capitis  lateralis  ;  and  to  the  basilar  process,  the  Rectus  ca|titis 
anticus,  major  and  minor,  and  Superior  constrictor  of  the  {iharynx. 

The  Parietal  Bones. 

The  Parietal  Bones  (paries,  a  wall)  form,  hy  their  tmitm,  the  sides  and  roof  of 
the  skull.  Each  bone  is  of  an  irregular  quadrilateral  form,  and  presents  for 
examination  two  surfaces,  four  borders,  and  four  angles. 

Surfaces. — The  ejrteniaf  Burftttfc  (Fig.  IS'4)  is  convex,  smooth,  and  marked  about 
its  centre  by  an  eminence  called  the  parietal  eminence^  which  indicates  the  point 
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Fic.  113.— L<cfl  pArietul  bone.    Extern&l  tui^ace. 

where  ossification  commenced.  Crossing  the  middle  of  tlie  bone  in  an  arched 
direction  are  two  well-marked  curved  lines  or  ridges,  of  whicli  the  lower  is  tlie 
more  distinct  and  is  termed  the  temporal  ridge ;  it  marks  the  up))er  attachment  of 
the  temporal  muscle  and  follows  a  semicircular  course  across  the  b<me.  The  upper 
ridge  is  less  markwl,  and  pursues  a  similar  course  across  the  bone,  but  about  two- 

'  To  these  the  Biventer  cervicis  shoulil  lie  ad«le<l,  if  it  is  regarded  iwa  si'parate  muscle. 
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fifths  of  an  inch  above  the  temporal  ridge  ;  it  marks  the  attachment  of  the  temp«:>ral 
fascia.  Above  these  ridges  the  surface  of  the  bone  is  rough  and  porous,  and 
covered  by  the  aponeurosis  of  the  Occipito-fnmtalis ;  between  them  the  bone  is 
smoother  and  more  polished  than  ihe  rest;  below  them  the  bone  f<>rms  part  of 
the  temporal  fossa,  and  affords  attachment  to  the  temporal  muscle.  At  the  buck 
part  of  the  superior  border,  close  to  the  sagittal  suture,  is  a  small  foramen,  the 
parietal  foramen^  which  transmits  a  vein  to  the  superior  longitudinal  sinus,  and 
Bometimes  a  small  branch  of  the  occipital  artery.  Its  existence  is  not  constant. 
and  its  size  varies  considerably. 

The  internal  aurface  (Fig.  134),  c<tncave,  presents  eminences  and  depressions 
for  lodging  the  convolutions  of  the  cerebrum  and  numerous  furrows  for  the  lami- 
fications  of  the  meningeal  arteries ;  the  latter  run  u])wurd  and  backward  from  the 
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Fio.  194.— "Lett  pftHeUl  bone.    Internal  surface. 


Antrrior 
'mfrrior 
angle. 


unlerior  inferior  angle  and  from  the  central  and  posterior  part  of  the  lower  border 
of  the  bone.  Along  the  upper  margin  is  part  of  a  shallow  groove,  which,  when 
joined  to  the  opposite  parietal,  forms  a  channel  for  the  superior  longitudinal 
sinus,  the  elevated  edges  of  which  afford  attachment  to  the  falx  cerebri.  Near 
the  groove  are  seen  several  depressions,  especially  in  the  skulls  of  old  persons; 
they  lodge  the  Pacchionian  bodies.  The  internal  oj)ening  of  the  parietal  foramen 
is  also  seen  when  that  aperture  exists. 

Borders. — The  superior,  the  longest  and  thickest,  is  dentated  to  articulate  with 
its  fellow  of  the  opposite  side,  forming  the  sagittal  suture.  The  inft'rior  is  divided 
into  three  parts:  of  these,  the  interior  is  thin  and  pointed,  bevelled  at  the  expense 
of  the  outer  surface,  and  overlapped  by  the  tip  of  the  great  wing  of  the  sphenoid: 
ihtr  middle  portion  is  arched,  bevelled  at  the  expense  of  the  outer  surface,  and 
overlapped  by  the  sifuamuiis  portion  f^f  the  temporal ;  the  posterior  portion  is  thick 
and  serrated  for  articulation  with  the  mastoid  portion  <»f  the  temporal.  The 
anterior  border,  deeply  serrated,  is  bevelled  at  the  expense  of  the  outer  surface 
above  and  of  the  inner  below;  it  articulates  with  the  frontal  bone,  forming  the 
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coronal  xutnrt\  The  poi^tcnor  borfler.  deeply  denticulated,  articulates  with  tiie 
occipital,  forming  the  lambdotd  HUture. 

Angles. — The  (interior  superior  angle,  thin  and  pointed,  corres)>onds  with  that 
portion  of  the  skull  which  in  the  ftetiis  is  mcndjranont?  and  is  called  the  anterior 
fontmu'Ik.  The  ftnti'rior  inferior  angle  is  thin  fiti<i  h-ngthened,  being  received  in 
the  interval  hetween  the  great  wing  of  the  sphenoid  ntid  the  fronral.  lis  inner 
surface  is  marked  by  a  deep  groove,  sometimes  a  canal,  for  the  anterior  branch  of 
the  middle  meningeal  artery.  'I'lie  posterior  Huperiar  angle  corresjionds  with  the 
junction  of  the  sagittal  and  lambdoiil  sutures.  In  the  fictus  this  part  uf  the  skull 
is  membranous,  and  is  called  the  posterior  fontaneilc.  Thv  poitfcrior  inferior  an^]c 
articulates  with  the  nuustoid  porti<tn  of  the  temporal  Ixjue.  and  generally  presents 
on  its  inner  surface  a  broad,  shallow  groove  for  lodging  part  of  tlie  lateral  sinus. 

Development. — The  parietal  bruie  is  formed  in  mendirane.  being  developed  by 
ofn'  centre,  which  corres|Minds  with  the  jiarietul  eminence,  and  makes  its  first 
appearance  about  the  seventh  or  eighth  week  of  fretal  life.  Ossifieatifm  gradually 
extends  from  the  centre  to  the  circumfereni-e  of  the  bone :  the  angles  are  conse- 
quentlj  the  parts  last  formed,  and  it  is  in  their  situation  that  the  fontanelles  exist 
previous  to  the  completion  of  tbe  growth  of  the  hone. 

Articulations. — With  five  bones:  the  opjtosite  parietal,  the  occipital,  frontal, 
temporul.  and  sphemtid. 

Attachment  of  Muscles. — One  <tnly,  tVie  Temporal. 

The  Frontal  Bone. 

The  Frontal  Bone  {fronif^  tbe  forehead)  resembles  a  cockle-shell  in  form,  and 
consists  of  two  portions — a  vertical  or  frontal  portion  situate<l  at  the  anterior  part 
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of  tbe  cranium,  fonnlng  the  foreheud  ;  iind  a  horizontal  or  orbito-nanal  portion 
which  enters  into  the  formation  of  the   roof  of  the  orbits  and  na.sal  fossai. 
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Vertical  Portion. — External  Surface  (Fig,.  135). — In  t)it*  median  line.  traveiRing 
the  bone  from  the  u]»j)er  to  the  lower  part,  is  occasionally  seen  a  Hligbtly-elevated 
ridge,  and  in  younjj  siibjecta  a  suture,  whicli  represents  the  line  of  union  of  the  two 
lateral  halves  of  which  the  bone  consists  at  an  early  period  of  life;  in  the  adult 
this  suture  is  usually  obliterated  and  the  bone  forms  one  piece:  traces  of  the 
obliterated  suture  are,  however,  generally  perceptible  at  the  low  er  part.  On  either 
side  of  this  ridge,  a  little  below  the  centre  <d*  the  bone,  is  a  roun<le<l  eminencsc.  the 
frontal  einito'.ncv.  These  eminences  vary  in  size  in  different  indivi4luHls,  and  are 
occasionally  un.syrametrical  in  the  same  subject.  They  are  especiiiUy  prominent 
in  cases  of  well-marked  cerebral  development.  The  whole  surface  ui  the  l»one 
above  this  part  is  snio<>th,  unti  covered  by  the  aponeurosis  of  the  Occij>ito-fron talis 
muscle.  Below  the  frontal  eminence,  sind  separated  from  it  by  a  slight  groove,  i.s 
the  ftuperciliar//  rohje^  broad  internidly,  where  it  is  continuous  with  the  nasal 
eminence,  but  less  ilistinct  as  it  arches  outwanl.  These  ridges  are  cait*ied  by  the 
projection  outward  of  the  frontal  sinuses/  and  give  attachment  to  the  Orbicularis 
palpebrarum  ami  Corrugator  supercilii.  Between  the  two  superciliary  ridges  is  a 
smooth  surt^ice,  the  i/fahe/la  or  mifftil  emhimce.  Benenth  the  superciliary  ridge 
is  the  mtprm>rhttal  ttrrh,  a  curved  and  promineirt  margin,  which  forms  the  iipjker 
boundary  of  the  orbit,  and  .separates  the  vertical  from  the  horizontal  jjortion  of  the 
bone.  The  outer  part  of  the  arch  is  sharp  and  prominent,  affitrding  to  the  eye,  in 
that  situation,  considerable  protecti(*n  from  injury  :  the  inner  part  is  less  pntmi- 
nent.  At  the  junction  of  the  internal  and  middle  third  of  this  arch  is  a  notch, 
sometimes  converted  into  foramen  by  a  bony  process,  and  called  the  supraorbital 
notch  i)T  foramen.  It  transmits  the  supraorbital  artery,  vein,  and  nerve.  A  small 
aperture  is  seen  in  the  upper  part  of  the  lioiclu  which  transmits  a  vein  from  the 
diploe  to  join  the  supraorbital  vein.  The  siq)raorbitai  arch  terminates  externally 
in  the  external  ant/alar  procestt  and  internally  in  the  interna!  antfnlar  pnnrnM. 
The  external  angular  process  is  strong,  prominent,  and  articulates  with  the  malar 
bone;  running  upwartl  and  backward  from  it  are  two  well-marked  linos,  which, 
commencing  together  from  the  external  angular  process,  soon  diverge  from  each 
other  and  run  in  a  curved  direction  across  the  boue.  The  lower  one.  the  trniporal 
rithp\  gives  attachment  to  the  Temjioral  muscle,  the  upper  one  to  the  tetriporal 
fascia.  Beneath  them  is  a  slight  concavity  that  fonus  the  anterior  part  of  the 
temporal  fossa  and  gives  i>rigin  to  the  Temporal  muscle.  The  internal  angular 
processes  are  less  marked  than  the  external,  and  articulate  with  the  lachrymal 
bones.  Between  tlie  internal  angular  processes  is  a  rough,  uneven  interval,  the 
nattal  notch^  which  articulates  in  the  middle  line  with  the  nasal  bone,  and  on  either 
side  with  the  nasal  process  of  the  superior  maxillary  bone.  From  the  concavity 
of  this  notch  projects  a  process,  the  naml  process,  which  extends  beneath  the  nasal 
bones  and  nasal  processes  of  the  superior  maxillary  bones  and  supports  the  bridge 
of  the  nose.  On  the  under  surface  of  this  is  a  long  pointed  |>roce.ss,  the  naml  »pine. 
and  on  either  side  a  small  groove^l  surface  enters  into  the  formation  of  the  roof  of 
the  nasal  fossa.  The  nasjil  spine  forms  part  of  the  septum  of  tben^Kse,  articulating 
in  front  with  the  na.^al   biuics  ami  behind  the  perpendicular  plate  of  the  ethmoid. 

Internal  Surface  (Fig.  1^3«l}, — Along  the  middle  line  is  a  vertical  groove,  the 
edges  of  which  unite  below  to  fonu  a  ridge,  the  frontal  rrest ;  the  groove  lodges 
the  superior  longitudinal  sinus»  whilst  its  margins  afford  attachment  to  the  falx 
cerebri.  The  crest  tenninates  below  at  a  small  notch  which  is  c<mverted  into  a 
foramen  by  articulation  with  the  ethmoid.  It  is  called  the  foramen  emmw,  and 
varies  in  size  in  different  subjects :  it  is  sometimes  partially  or  completely 
impervious,  lodges  a  process  of  the  falx  cerebri,  and  when  open  transmits  a  vein 

*  8omc  cnnftision  i^^  occasional  to  siuilf  nts  comtuencine  the  study  of  ttimt<iiniy  by  the  name 
^sinusci"  hnving  be^cn  (fivon  to  two  p'rfwtly  difTerent  kinm  of  ^^pac^a  oormeei^'d  with  ihe  sktilt. 
'l  may  be  as  weli,  llieivforf,  to  sitalo  hen?,  at  tbe  oulstt,  th,Ht  Oie  "siniihe*i"  in  tlie  iiitirior  of  the 
.  (iittitira  which  |iruitiice  the  griKive*  on  (he  inner  Htirfacf  of  the  bones  are  venous  channels  along 
irliich  the  blcMxl  runti  in  il*»  imssame  buck  from  tlit-  brain,  while  tlit-  "sinuses"  external  to  the  oniniai 
'nivitv  (the  frontal,  sphenoidal,  ethmoifla!,  and  nmxillary  •  !uv  hollow  space>  in  the  liones  thenuielves 
which  conimimicate  with  the  n<«lrils,  and  contain  air. 
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frora  the  liuinp;  mombmne  of  tho  nttse  to  the  superior  lonpitiidinal  mnus.  On 
either  side  fif  the  graovc  tlie  hone  is  deeply  concave,  preseiitirv<^  emiuencen  uud 
<lepret*sion8  for  the  convolutions  of  the  hrain.  uiul  niimenms  small  furrows  for 
lodging  the  ramifications  of  the  anterior  meniiigeiil  arteries.  Several  snjalU 
irregular  fossie  are  also  seen  on  either  side  of  the  groove  for  the  reception  of  the 
Pac  c  h  i  on  i  a  n  b  <  •  d  i  es . 

Horizontal  Portion. — External  Surface, — This  portion  of  the  bone  consists  of 
two  thin  plates,  which  form  the  vanlt  of  the  orbit,  separated  from  fine  another  by 
the  ethmoidal  notch.  Eiich  orbital  vault  ci)nsists  of  a  smooth,  concave,  triangular 
plate  of  bone^  marked  at  ua  anterior  and  external  part  (immediately  beneath  the 
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external  angular  process)  by  a  shallow  depression,  the  lachrymal  foitm ,  for  lodging 
the  lachrymal  gland;  and  at  its  anterior  and  internal  part  by  a  depression  (some« 
times  a  small  tubercle)  for  the  attachment  of  the  cartilaginous  judley  of  the 
Superior  ohiiipie  muscle  of  the  eye.  The  ethmoidal  notch  separates  the  two  orbital 
plates;  it  is  fjuadrilaleral,  and  filled  np,  when  thi*  bones  are  united,  by  the 
cribriform  plate  of  the  ethmoid.  The  margins  <d  this  niitcli  present  several  half- 
cells»  which,  wht-n  united  with  corresponding  half-cells  itn  the  upjier  surface  of  the 
ethmoiil,  complete  the  ethmiiidal  cells;  two  grooves  are  also  seen  crossing  these 
e<lges  transversely  ;  they  are  converted  into  canals  by  articulation  with  the  ethmoid, 
and  are  called  the  anterior  and  poaterior  ethmoidal  canals;  they  open  on  the  inner 
wall  of  the  orbit.  The  anterior  one  transmits  the  nasal  nerve  and  anterior 
ethmoiilal  vessels,  the  posterior  one  the  posteritn-  ethmoidal  vessels.  In  front  of 
the  ethmoidal  notch,  on  either  side  of  the  nasal  spine,  are  the  <»penings  of  the 
frontal  sinuses.  These  are  two  irregular  cavities,  which  extend  iijiward  and 
outward*  a  variable  distance,  between  the  two  tables  of  the  skull,  and  are 
separateil   from   one  another  by  a    ibin,  btmy  septum.     They   give    rise  to  the 
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prominences  above  the  supmorbital  arches  callcfl  the  mupt^rdUary  ridges.  In  the 
child  they  are  generally  absent,  and  thoy  become  gradually  developed  nn  age 
advances.  These  cavities  vary  in  size  in  different  persons,  are  larger  in  men  than 
in  women,  and  are  frequently  of  une«iiial  nize  on  the  two  sides,  the  right  being 
commonly  the  larger.  They  are  subdivided  by  a  bony  lamina,  which  is  often  dis- 
placed to  one  side.  They  are  lined  by  mucous  membrane,  and  comm«nicate  with 
the  nose  by  the  infundibiilum,  and  occasionally  with  each  other  by  apertures  in 
their  septum. 

The  internal  surface  of  the  horizontal  portion  presents  the  convex  upper 
surfaces  of  the  orbital  plates,  separated  from  each  other  in  the  middle  line  by  the 
ethmoidal  notch,  and  marked  by  eminences  and  depressions  for  the  convolutions  of 
the  frontal  lobew  of  the  brain. 

Borders. — The  border  of  the  vertical  portion  is  thick,  strongly  serrated,  bevelled 
at  the  expense  of  the  internal  table  above,  where  it  rests  upon  the  parietal  bones. 
and  at  the  expense  of  the  external  table  at  each  side,  where  it  receives  the  lateral 
pressure  of  those  bones;  this  border  is  continued  below  into  a  triangular  rough 
surface  which  articulates  with  the  great  wing  of  the  sphenoid.  The  border  of  the 
horizontal  portion  is  thin,  serrated,  and  articulates  with  the  lesser  wing  of  the 
sphenoid. 

Btructnre. — The  vertical  )«o-ti(>n  and  external  angular  processes  are  very  thick, 
consisting  of  diploic  tissue  contained  between  two  compact  laminae.  The  hori- 
zontal portion  is  thin,  translucent,  and  composed  entirely  of  compact  tissue;  hence 
the  facility  with  which  instruments  can  penetrate  the  cranium  through  this  part  of 
the  orbit. 

Development  (Fig.  137). — The  frontal  bone  is  formed  in  membrane,  being  devel- 
oped by  two  centres,  «tne  for  each  lateral  half,  which  make  their  ajipearance  about 
the  seventh  or  eighth  week,  above  the  orbital  arches.  From  this  point  ossilication 
extends,  in  a  radiating  manner,  upward  into  the  forehead  and  backward  over  the 
orbit.  At  birth  the  bone  consists  of  two  ijieces.  which  afterward  become  united, 
along  the  middle  line,  by  a  suture  which  runs  from  the  a  ertex  to  the  root  of  the 
nose.  This  suture  usually  becomes  obliterated  within  a  few  years  afterbirth  :  but 
it  occa.sionally  remains  throughout  life,  i  Occasionally  secnndary  centres  of  ossifica- 
tion appear  for  the  nasal  spine — one  nn  either  side  at  the  internal  angular  process 
where  it  articulates  with  the  laclirymal 
bone;  and  sometimes  there  is  one  on 
(»ither  side  at  the  lower  end  of  the  coronal 
suture.  This  latter  centre  sometimes 
remains  ununited,  and  is  known  as  the 
pterion  ossicle,  or  it  may  join  with  the 
parietal,  sphenoid,  or  temporal  bone. 

Articulations. — With  twelve  bones  : 
two  parietal,  the  sphenoid,  the  ethmoid, 
two  nasal,  two  superior  maxillary,  tw*o 
lachrymal,  and  two  malar. 

Attachment  of  Muscles. — To  three 
oairs  :  the  Corrugator  Siapercilii,  Orbicil-  ^,,^.^  m.-Fmnul  boue  at  birth.    Developed  by 

Jans    palpebrarum,  and    lemporal,  on         two  uturai  halves. 
each   side. 

The  Temporal  Bones. 

The  Temporal  Bones  {temp^ii»y  time)  are  situated  at  the  sides  and  base  of  the 
skull,  and  present  for  examination  a  squamoun,  7nafftotd,  and  petrous  portion. 

The  squamous  portion  (nf^tdma.  a  scale),  the  anterior  and  upper  part  of  the 
bone,  is  scale-like  in  form,  and  thin  and  translucent  in  texture  f  Fig.  1-^8).  Its  outer 
ifurfac^  is  smonth,  convex,  and  groovetl  at  its  buck  part  inv  the  deep  temporal 
arteries:  it  affords  attachment  to  the  Temporal  muscle  and  ftums  part  of  the 
temporal  fossa.     At  its  back  part  may  be  seen  a  curved  ridge — part  of  the  temporal 
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ridge ;  it  serves  for  the  attachment  of  the  temporal  fascia,  limits  the  <m^\i\  of  the 
Temporal  muscle,  and  marks  the  boundary  betweeu   the  8quam<ms  ami  mustaid 
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portions  of  the  b(mo.  Projecting  from  the  lower  part  of  the  squamous  portion  is  a 
long,  archcil  process  of  bone,  the  ztfxfoma  or  zygomatic  process.  This  process  is 
at  first  directed  outward,  its  two  surfaces  looking  upward  and  downward;  it  then 
appears  as  if  twisted  upon  itself,  and  runs  forward,  its  surfaces  now  looking  in- 
ward and  initward.  The  superior  border  uf  the  process  is  long,  thin,  and  sharp. 
an<l  serves  for  the  attachment  of  the  temporal  fascia.  The  inferior,  short,  thick, 
and  arched,  has  attached  to  it  some  fibres  of  the  Masseter  muscle.  Its  ooier  surface 
is  convex  and  subcutaneous  ;  its  inner  is  concave,  and  also  aftVncls  attachment  to  the 
Masseter.  The  extremity,  broad  and  dee|dy  serratcil,  articiilates  with  the  malar 
bone.  The  zygomatic  process  is  connected  to  the  tem]»tral  bone  by  three  divisions, 
called  its  too/m — an  anterior,  middle,  and  (losterior.  The  anterior,  which  is  short, 
but  hroad  and  strong,  is  directed  inward,  to  terminate  in  a  rounded  eminence,  the 
emitietitifj  arti'nhjriH.  This  eminence  forms  the  fnuit  bonndary  of  the  glenoid 
fossa,  and  in  the  recent  state  is  covered  with  cartilage.  Tlie  middle  root  forms  the 
outer  margin  of  the  glenoid  fossa;  running  ohliquely  inward,  it  terminates  at  the 
commencement  of  a  well-marked  fissure,  the  Gk(»<tnfni  fisgurc ;  while  the  posterior 
root,  which  is  strongly  marked,  runs  from  the  upper  border  <d"  the  yAgoma,  in  an 
arched  direction,  upward  and  backward,  fio-ming  the  posterior  i>art  of  the  temporal 
ridge.  At  the  junction  of  the  anterh)r  root  with  the  zygoma  is  a  projection,  called 
the  tnherch\  for  the  attachment  of  the  external  lateral  ligament  of  tht*  lower  jaw  ; 
and  between  the  anterior  and  miildle  roots  is  an  ova!  depre.ssioTi,  forming  part  of 
the  glenoid  fi>.s.sa  {yXrjur^^  a  socket),  for  the  reception  of  the  c<mdyle  of  the  lower 
jaw.  This  fossa  is  hounded,  in  front,  by  the  eminentia  articularis;  behind,  by  tlie 
tympanic  [ihite;  and.  externally,  by  the  audit«>ry  process  and  middle  root  of  the 
y,ygom:i :  and  is  divided  into  two  parts  by  a  narrow  .slit,  the  Ghtwrutn  tiK»u/'t\ 
The  anterior  part,  formed  hy  the  squamous  portion  of  the  hone,  is  smooth,  covered 
in  the  recent  state  with  cartilage,  and  articulates  with  the  condyle  of  the  lower 
jaw.     This  part  of  the  glenoid  fossa  is  separated  from  the  auditory  process  by  a 


THE    TEMPORAL    BOXES, 


177 


small  tubercle,  the  post-^lenoid  process^  the  representative  of  a  prominent  tubercle 
wLicli,  in  some  of  the  mammalia,  descends  behind  the  condyle  of  the  jaw,  and 
prevents  it  being  disphiced  backward  during  mastication  (Humphry).  The  poste- 
rior part  of  the  glenoid  fossa,  which  lodges  a  portion  of  the  parotid  gland,  is 
formed  chiefly  by  the  t^mptiuic  plate,  a  lamina  of  bone,  which  forms  the  anterior 
\\h11  of  the  tympanum  and  external  auditory  meatus.  This  plute  of  bone  termi- 
nates externally  in  the  auditory  process,  above  in  the  (xlaserian  fissure,  and  behm 
forms  a  sharp  edge,  the  rui/outl  process,  which  gives  oi'igin  to  some  of  the  fibres  of 
the  Tensor  palati  muscle.  The  Glaserian  fissure,  which  leads  into  the  tympanum, 
lodges  the  prr»ce.ssu8  gracilis  of  the  malleus,  and  transmits  the  tympanic  branch  of 
the  internal  maxillary  artery.  The  chorda  tympani  nerve  passes  through  a  sepa- 
rate canal,  parallel  to  the  Glaserian  fissure  {raifil  »f  Ilui/uirr),  on  the  outer  side  of 
the  Eustachian  tube,  in  the  retiring  angle  between  the  squamous  and  jietrous  por- 
tions of  the  temporal  bone.' 

The  internal  surface  of  the  squamous  portion  (Fig.  139)  is  concave,  presents 
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Fw.  189.— Left  temporal  bone.    Inner  intrfBCe. 

numerous  eminences  and  depressions  for  the  conv<dutions  of  the  cerebrum,  and 
two  well-marked  grooves  for  the  branches   of  the  middle  meningeal  artery. 

Borders. — The  superior  border  is  thin,  bevelled  at  the  expense  of  the  internal 
surface,  si»  as  to  overlap  the  lower  border  of  the  parietal  bone,  forming  the  squam- 
ous .suture.  The  anterior  inferior  border  is  thick,  serrated,  and  bevelled,  alter- 
nately at  the  expense  of  the  inner  and  outer  surfaces,  for  articulation  with  the 
great   wing  of  the  sphenoid. 

The  Mastoid  Portion  {ftutrro:;, «»  nipple  or  teat)  is  situated  at  the  posterior  part  of 
the  btuie :  its  outer  surface  is  rough,  and  gives  attachment  to  the  <  »ccij)ito-frontalis 
and  Uetrahens  aurera  muscles.  It  is  perforated  by  numerfuis  foramina;  one  of 
these,  of  large  size,  situated  at  the  posterior  border  of  the  bone,  is  termed  the 
mn»ti>id  foramen;  it  Iran'jmits  a  vein  to  the  lateral  sinus  and  a  small  artery  from 
the  occipital   to  supjdy  the  dura  mater.     The  position  and  size  of  this  foramen 

'  Thxs  small  fispun*  nuiHt  not  be  oonfoumle*!  with  the  lai^  tiinal  whi<h  lies  alx>vo  the  Eustachian 
tube  and  tran-mit*  the  Teo^wr  tym(>ani  muscle. 
12 


178 


THE  SKELETON. 


are  very  variable.  It  is*  not  always  present ;  sometimes  it  is  situated  in  the 
occipital  bone  or  in  the  suture  between  the  lem])onil  an<l  the  occijiitah  The 
mastoid  portion  is  continued  below  into  a  conical  pntjeetinn,  the  maatoid  process, 
the  size  and  form  of  which  vary  soniewbat.  This  [iroees.s  serves  bo*  the  attaehinent 
of  the  Sterno-mastoid,  8plenius  capitis,  ami  Tracheln-ma^toid  muscles,  On  the 
inner  side  of  the  ma^^toid  process  is  a  fleej^  groove,  the  ditja^tric  f(tssa„  for  the 
attachment  of  the  Digastric  muscle;  and,  niniiiiig  jiarallel  with  it,  but  more  in- 
ternal, the  oet'ipital  firmtve,  which  bulges  the  occipital  artery.  The  internal  snrfuce 
of  the  mastoid  jiortion  presents  a  tleep^  curved  groove,  tl)e^f(»j**c/  sufmot'ded^  which 
lodges  part  of  the  lateral  sinus;  and  into  it  may  he  seen  opening  the  mastoid  fora- 
men. A  section  of  the  mastoid  process  shows  it  to  be  hollowed  out  into  a  numtier 
of  cellular  spaces,  cummunicating  with  each  other,  called  the  mastoid  cell«  ;  they 
open  by  a  single  or  double  orifice  into  the  back  of  the  tympanum,  are  lined  by  a 
prolongation  of  its  lining  membrane,  and  probably  form  some  secondary  part  of 
the  organ  of  hearing.  The  s[iaces  at  the  upper  and  front  jart  i»f  the  bone  near 
the  opening  into  the  tympanum  are  large  and  irregular,  and  c<uitain  air.  They 
diminish  in  size  toward  the  lower  part  of  the  l>onc.  those  situated  at  the  apex  of 
the  mastoid  process  being  quite  small  antl  usually  containing  marrow  (Fig.  140). 
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T\G.  140,— sprtlon  thr*nieh  thf  petrtiut*  and  mastolfl  p<irttonB  of  the  temporal  bone,  showing  the  communi- 
ciitlon  i>f  the  cavity  of  thi*  tympanum  with  the  raastuid  (t-lls. 


The  mastoid  cells,  like  the  other  sinuses  of  the  cranium,  are  not  developed 
until  after  puberty;  hence  the  jjrominence  of  this  process  in  the  adult. 

In  ronsoqitonfe  of  thf  roijuniinication  which  exists  botwi-en  the  tymi>;tuuiii  and  Tiia*»tf»id 
cells,  iufliiiiHDatifjN  of  tlit*  litiiai,":  iiu-inhraiu^  of  the  former  eavity  luav  t^usily  travel  barkward  to 
that  of  the  mastoid  relK  leadiu^'  («>  caries  and  tiecrosis  of  their  wails  and  the  risk  ol'  Iruasfer- 
enee  of  the  inflauunation  to  the  lateral  sinus  or  enecphalou. 

Borders. — The  .superior  bonier  of  the  mastoid  portion  is  broad  and  rough,  its 
serrnted  edge  sloping  outward,  for  articulation  with  the  posterior  inferior  angle  of 
the  parietal  b»ine.  Tlie  posterior  border,  also  uneven  and  serrated,  articulates 
with  the  inferior  border  of  the  occipital  bone  lietween  its  lateral  angle  and  jugular 
process. 

The  Petrous  Portion  {TzirfnK,  a  stone),  so  named  from  its  extreme  density  and 
hardness,  is  a  pyramidal  process  of  bone  wedged  in  at  the  base  of  the  skull 
between  the  sphenoid  and  occipital  bones.     Its  direction  from  without  is  inward. 
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forward,  and  a  little  downward.  It  presents  for  examination  a  base,  an  apex, 
three  surfaces,  and  three  borders,  and  contains,  in  its  interior,  the  essential  parts 
of  the  or^au  of  hearing.  The  hai<4-  is  applied  afjainst  the  inlernal  surface  of  the 
squamous  and  mastoid  portions,  its  upper  half  being  cnneealed ;  but  its  lower 
^half  is  exposed  by  the  divergence  of  those  two  portions  <tf  the  bone,  which  brings 
into  view  the  oval  expanded  orifice  of  a  canal  leading  into  the  tynipantjiu,  ihe 
nu*atH9  nuditoriuis  txternun.  This  canal  is  situated  in  front  of  the  mastoid  pro- 
cess, and  between  the  posterior  and  middle  roots  of  the  zygoma ;  its  up|ier  mar- 
gin is  smooth  and  rounded,  but  the  greater  part  of  its  circumference  is  suiroumled 
by  a  curved  plate  of  bone,  the  auditorif  procesi*,  the  free  margin  of  w  hich  is  thick 
and  rough,  for  the  attachment  of  the  cartilage  of  the  external  ear. 

The  apex  of  the  petrous  portion,  rough  and  uneven,  is  received  into  the 
angular  interval  between  the  posterior  border  of  the  greater  wing  of  the  sphenrnd 
and  the  basilar  process  of  the  occipital ;  it  presents  the  anterior  or  internal  orifice 
of  the  ciirotid  canal,  and  forms  the  posterior  and  external  boundary  of  the  foramen 
lacerum  mediiiin. 

The  anterior  surface  of  the  petrous  pnrtiim  (Fig.  18l>)  forms  the  posterior  part 
of  the  miildle  fossa  of  the  skull.  This  surface  is  continuous  with  the  sijuamous 
portion,  to  which  it  is  united  by  a  suture,  the  temporal  or  pefro-»(iU(U)wuH  suture^ 
the  remains  of  which  are  distinct  even  at  a  late  period  of  life:  it  presents  six 
points  for  exaraination :  1,  an  eminence  near  the  centre,  which  indicates  the  sit- 
uation of  the  superior  semicircular  canal ;  2,  on  the  outer  side  of  this  emiueuce 
a  depression  indicating  the  position  of  the  tynipanimi ;  here  the  layer  of  bone 
which  separates  the  tympanum  from  the  cranial  cavity  is  extremely  thin,  and  is 
known  as  the  legmen  tt/in/MfHt;  3,  a  shallow  groove,  sometimes  diMible,  leading 
outward  and  backward  to  an  obliipie  opening,  the  hiatus  Fallopti,  for  the  passage 
of  the  petrosal  branch  of  tlie  Vidian  nerve  and  the  petrosal  branch  of  the  niiildle 
meningeal  artery;  4,  a  smaller  opening,  occasionally  seen  external  to  the  latter, 
for  the  passage  of  the  smaller  petrosal  nerve;  ri.  near  the  apex  of  the  bone,  the 
termination  of  the  carotid  canal,  the  wall  of  which  in  this  situation  is  deficient  in 
front ;  6,  above  this  canal  a  shallow  depression  for  the  reception  of  the  Gasserian 
ganglion. 

The  posterior  surface  forms  the  front  part  of  the  posterior  fossa  of  the  skull, 
and  is  c<»ntinuous  with  the  inner  surface  of  the  mastoid  portion  of  the  bone. 
It  pre.9ents  three  points  for  examination:  1.  About  its  centre,  a  large  orifice,  the 
jKt'atuft  (ttiditorinH  intfrvuM,  whose  size  varies  considerably:  its  margins  are  smooth 
and  rounded,  and  it  leads  into  a  short  canal,  ah<*ut  f»*ur  lines  in  length,  which 
runs  directly  outward  and  is  closed  by  a  vertical  plate,  the  hifnina  eribrosa, 
which  is  divided  by  a  horizontal  crest,  the  crista  falciformis,  into  two  unetjual 
portions;  the  lower  presenting  three  foramina  or  sets  of  foramina;  one,  just 
below  the  posterior  f»art  of  the  crest,  consisting  of  a  number  of  .small  openings  for 
the  nerves  to  the  .saccule;  a  second,  below  mid  posterior  to  this,  for  tfie  nerve  to 
the  posterior  semicircular  canal ;  and  a  third,  in  fr(tnt  and  below  the  first,  con- 
sisting of  a  number  of  small  <tpenings  which  terminate  in  the  canalis  centralis 
cochleae  and  transmit  the  nerve  to  the  cochlea;  the  upjier  j^ortion,  that  above  the 
crista,  presents  behind  a  series  of  small  openings  for  the  passage  of  filaments  to 
the  vestibule  and  superior  and  externa!  semicircular  canal,  and,  in  front,  one 
large  opening,  the  commencement  of  the  aijuieductus  Fallopii,  for  the  passage  of 
the  facial  nerve.  2.  Behind  the  meatus  auditorius,  a  small  slit,  almost  hidden  by 
a  thin  plate  of  bone,  leading  to  a  canal,  the  nt-fHrediietus  vi'S(ihuh\  which  transmits 
a  small  artery  and  vein  and  lodges  a  process  of  the  dura  mater.  3.  In  the  inter- 
val between  these  two  openings,  but  above  them,  an  angular  depression  which 
lodges  a  process  of  the  dura  mater,  and  transmits  a  small  vein  into  the  cancellous 
tissue  of  the  bone. 

The  inferior  or  basilar  surface  (Fig.  141)  is  rough  and  irregular,  and  forms  part 
of  the  base  of  the  skull.  Passing  fnnu  the  apex  to  the  base,  this  surface  presents 
eleven  points  for  examination:  1,  a  rough  surface,  quadrilateral  in  form,  which 
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sei'ves  partly  fur  the  attachment  of  the  Levator  palati  and  Tensor  tynipani 
muselea;  2,  the  large,  circular  aperture  of  the  carotid  canal,  which  aseendwat 
first  vertically,  and  then,  making  a  ljcn<L  runs  horizontally  forwanl  and  inward; 
it  transmits  the  internal  carotid  artery  and  the  carotid  jtlcxus;  3,  the  atimpduvtus 
cochh'fp,  a  timall,  triun«;uhir  opening,  lying  on  the  inner  side  uf  the  hitter,  close  to 
the  posterior  border  of  the  petrous  jiortion  :  it  transmits  a  vein  from  the  cochlea 
which  joina  the  internal  jugular ;  4,  behind  these  openings  a  deep  depression,  the 
jiupihir  foam,  which  varies  in  depth  and  size  in  different  skulls;  it  lodges  the 
lateral  sinns,  and,  with  a  similar  depression  on  the  margin  of  the  jugular  process 
of  the  occipital  bone,  forms  the  foramen  lacerum  posterius  or  jugular  foramen; 
5,  a  small  foramen  for  the  passage  of  Jacobscjn's  nerve  (the  tymj>anic  branch  of 
the  glo880-pharyngeal) :  this  foramen  is  seen  in  front  of  the  bony  ridge  dividing 
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the  carotid  canal  from  the  jugnlar  fossa;  6,  a  sntall  foramen  on  the  outer  wall  of 
the  jugular  fossa,  for  the  entranr-e  of  the  auricular  branch  of  the  pneumogastrJc 
(Arnold's)  nerve;  T,  behind  the  jugular  fossa  a  smooth,  S(|(iare-shaj)ed  facet,  the 
Juffular  surface  :  it  is  covered  with  cartilage  in  the  recent  state,  and  articulates 
with  the  jugular  process  of  the  occipital  bone;  H,  the  nnjufal  {n'ocenH,  a  very 
hroad,  sheatlj-like  plate  of  bone,  which  extends  backward  from  the  carotid  canal 
and  gives  attachment  to  part  of  the  Tensor  [talati  muscle:  this  plate  divide* 
behin<l  into  two  himinje.  the  outer  of  which  is  continuous  with  the  auditory  pro- 
cess, the  inner  with  the  jugular  process :  between  these  laminje  is  the  ninth  point 
for  exuminalion.  the  at^t/fn/ti  proccxn,  a  long,  sharp  spine,  about  an  inch  in  length: 
it  is  directed  downward,  forward,  and  inward,  varies  in  size  and  shape,  and  some- 
times consists  of  several  pieces,  united  hy  cartilage;  it  affords  attachment  to  three 
muscles,  the  Styio-pharyngeus,  Stylo-hycudeus,  and  Stylo^glossus.  and  two  liga- 
ments, the  stylo-byoid  andatylo-maxillary  ;  10,  the  ati/lo'inaatoid  foramen,  a  rather 
large  orifice,  placed  between  the  styloid  anil  mastoid  processes :  it  is  the  termina- 
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lion  of  the  aau»?ductus  Fallopii,  and  transmitH  the  facial  nerve  and  stjlo-mastoid 
artery;  11.  the  auricular  fismre,  situated  between  the  auditory  and  mastoid  pro- 
cesses, for  the  exit  of  the  auricular  branch  of  the  ]meumogastric  nerve. 

Borders. — The  superior,  the  longest,  is  grooved  fur  the  superior  jietrosal  sinus, 
and  ha^  attachcHl  to  it  the  tentorium  cerebelli ;  at  its  inner  extremity  is  a  semilunar 
notch,  upon  which  the  fifth  nerve  lies.  The  twaterinr  border  is  intermediate  in 
length  between  the  superior  and  the  anterior.  Its  inner  luilf  is  marked  by  a  groove, 
which,  when  comjdeted  by  its  articulation  with  the  occipital,  forms  the  channel 
for  the  inferior  petrosal  sinus.  Its  outer  half  presents  a  deep  excavation- — the 
juijular  /<>**«— which,  with  a  similar  notch  tin  the  occipilal,  foinns  tLie  foramen 
lacerum  posterius.  A  projecting  eminence  of  !n»ne  occasionally  stands  out  from 
the  centre  of  the  notch,  and  divides  the  fartimcn  into  two  parts.  The  anterior 
border  is  divide<l  into  two  parts — an  outer  joined  to  the  Sijuaraous  portion  by  a 
suture,  the  remains  of  which  are  distinct;  an  inner,  free,  articulating  with  the 
spinous  process  of  the  sphenoid.  At  the  angle  of  junction  of  the  petrous  and 
squamous  portions  are  seen  two  canals,  separated  from  one  another  by  »  thin  jdate 
of  bone,  the  jtroce»»u8  rocllrariformift :  they  both  lead  into  the  tympanum,  the 
upper  one  transmitting  the  Tensor  tyrapani  muscle,  the  knver  one  the  Eustachian 
tube. 

Structure. — The  squamous  portion  is  like  that  of  the  other  emnial  bones ;  the 
mastoid  portion,  cellular;  and  the  petrous  portion,  dense  and  hard. 

Development  {Fig.  142). — The  temporal  bone  is  developed  by  fe«  centres, 
exclusive  of  those  for  the  internal  ear  and  the  ossicula — viz.  one  for  the  sqimmous 
portion  including  the  zygoma,  one  for  the  tymj)anic  plate,  six  for  the  petrous  imd 
mastoid  parts,  iind  two  for  the  styloiil  jtrocess.  Just  before  the  cbtse  of  fieta!  life 
the  tempoi-al  bone  consists  of  four  [tarts:  1.  The  ftquamo-zt/ffomatic,  which  is  ossi- 
fied in  membrane  from  a  single  nucleus,  which  appears  at  its  lower  part  about  the 
second  month.  2.  The  tifmpanir  pht«\  an  imperfect  ring,  which  encloses  the  tym- 
panic membrane.  This  is  also  ossified  from  a  single  centre,  which  appears  rather 
later  than  that  for  the  squanums  portion.  H.  Hw  />t'tro-ma»t(mL  which  is  tleveloped 
from  six  centres,  which  a(ij>eiir  about  the  fifth  or  sixth  month.  Four  of  these  are 
for  the  petrous  portion,  ami  are  ]>laced  around  the  labyrinth,  an<i  two  for  the  mas- 
toid (Vrolik).  According  to  Huxley,  the  centres  are  more  numerous,  and  are  dis- 
posed so  as  to  form  three  portions :  (1)  including  most  of  the  labyrinth,  with  a  part 
of  the  petrous  and  mastoid,  he  has 
named  prootic ;  (2)  the  rest  of  the 
petrous,  the  ofmthotir ;  and  ('i)  the 
remain<ler  of  the  mastoid,  the  cpiotic. 
The  petro-mastoid  is  ossified  in  carti- 
lage. 4.  The  iff  If  hid  process  is  also 
ossified  in  cartilage  from  two  centres: 
one  for  the  base,  which  appears  before 
birth,  and  is  termed  the  tifmpann-htfal; 
the  other,  comprising  the  rest  of  the 
process,  is  named  the  stylo-fu/al,  and 
does  not  appear  until  after  birth. 
Shortly  before  birth  the  tympanic 
plate  joins  with  the  sqiiamou-s.  The 
|>etrou8  and  mastoid  join  with  the 
squamous  during  the  first  year,  and 
the  lymjmno-hyal  portion  of  the  sty- 
loid process  about  the  same  time.  The 
siylo-hyal  di>es  not  join  the  rest  of  the 
bone  until  after  puberty,  ami  in  some 
.skulls  never  bec«mies  united.  The 
subseouent  changes  in  this  bone  are, 
that  the  tymimnic  plate  extends  outward,  so  as  to  form  the  meatus  auditorius ; 
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the  glenoid  fossa  becomes  deeper ;  and  the  mastoid  part,  which  at  an  early  jieriod 
of  life  is  (piite  flat,  enlarges  from  the  <levelopment  cif  the  cellular  cavities  in  its 
interior. 

Articulations. — With  five  bones — occipital,  parietal,  sphenoid,  inferior  maxil- 
lary, aiiil  malur. 

Attachment  of  Muscles. — To  fifteen:  to  the  squamous  pfirtioiii,  the  TemfioraJ ; 
to  the  zygoma,  the  Masseter ;  to  the  mastoid  portion,  the  ( ^ccipito-frcuitalis,  8terno- 
ma.stoid,  Splenius  capitis,  Trachelo-mastnid.  Digjistriciis,  and  Ketrahens  an  rem ; 
to  the  styloid  process,  the  Stylo-pharyiigeus,  Styh>-hyoideus.  and  Stylo-glossus : 
and  to  the  petrous  portion,  the  Levator  palati,  Tensor  tympani,  Tensor  palati,  and 
tStapetlitjs. 

The  Sphenoid  Bone. 

The  Sphenoid  Bone  {(T^'^i^^  •*  wedge)  is  silualt-d  at  the  anterior  part  of  the  hase 
of  the  skull,  articulating  with  all  the  <tther  cranial  hones,  which  it  hiufls  firmly  and 
solidly  together.  In  it.s  form  it  somewhat  resembles  a  bat  with  its  wing??  extended; 
and  is  divided  into  a  central  portiim  or  body,  two  greater  and  two  lesser  wings 
exten<ling  outward  on  each  side  of  the  body,  and  two  processes — the  pterygoid 
processes — which  project  from  it  below. 

The  body  is  of  large  size,  cuboid  in  form,  and  hollowed  out  in  its  interior  so 
as  to  form  a  mere  shell  of  bone.  It  presents  for  examination  fvur  surfaces- — a 
8uperif>r,  an  inferior,  an  anterior,  and  a  posterior. 

The  Superior  Surface  (Fig.  14:^).— In  front  is  seen  a  prominent  spine,  the 
ethmoidal  spin*',  for  articulation  with  the  cribriform  j)late  of  the  ethmoid;  behind 
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FUi.  143.— Sphenoid  buiie.    Sui»erior  surftice. 

this  a  smooth  surface  presenting,  in  the  median  line,  a  slight  longitudinal  eminence, 
with  a  depression  on  each  side  for  lodging  the  olfactory  tracts.  This  surface  is 
bounded  behin<l  by  a  ridge,  which  forms  the  anterior  border  of  a  narrow,  trans- 
verse groove,  the  optie  (/rooiw  ;  it  lodges  the  o}itic  commissure,  and  terminates  *>rj 
either  side  in  the  optif  tm'atufn,  for  the  passage  of  the  optic  nerve  and  oph- 
thalmic artery.  Behind  the  optic  groove  is  a  small  emiiiei»cc,  olive-like  in  shape, 
the  olhuir^  process :  and  still  more  posteriorly,  a  deep  depression,  the  pituitartf 
foHSv,  or  «<7At  ttircica,  which  lodges  tlie  pituitary  body.  This  fossa  is  fierforateil 
by  numerous  fitramina,  for  the  transmission  t»f  nutrient  \essels  into  the  substance 
of  the  hone.  It  is  bounded  in  front  by  two  small  eminences,  one  on  either  side, 
called  the  miihllr  elhtold  prorrast'H  {x^ii>r^,  a  bed),  which  are  sometimes  connected 
by  a  spiculum  of  bone  to  the  anterior  clinoid  jjrocesses,  and  Itebind  by  a  square- 
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shaped  plate  of  bone,  the  dor»uin  ephippii  or  dommi  »ella>,  terminating  at  each 
superior  angle  in  a  tubercle,  the  postermr  cUnoid  processe»^  the  size  and  form  of 
which  vary  considerably  in  different  individuals.  These  processes  deejien  the 
pituitary  fossa,  and  serve  for  the  attachment  of  prnlon«i;itinn.s  frum  ihe  tentorium 
cerebelli.  The  sides  of  the  d<»rsuni  ephij»pii  are  notclied  for  ilie  passage  nf  the 
sixth  pair  of  nerves.  an«l  below  present  a  shiirp  process,  tlw  petromi/  profemM,  which 
is  joined  to  the  ujiex  of  the  petrous  portion  of  the  temporal  bone,  forming  the  inner 
boundary  of  the  middle  hicerated  foramen.  Behind  this  plate  the  bone  presents 
a  shallow  depression,  which  slopes  oldinucly  backward,  and  is  continuous  with  the 
basilar  groove  of  the  occipital  bune ;  it  is  called  the  rliruif,  and  supjiorts  the  u]tper 
part  of  the  pons  Varolii,  (hi  either  side  of  the  body  is  a  broitd  groove,  curved 
something  like  the  italic  letter  f:  it  lodges  the  internal  carotid  artery  and  the 
cavernous  sinus,  and  is  called  the  rarottd  or  cavernous  f/roniw.  Along  the  outer 
margin  *tf  this  gnwve,  at  its  posterior  part,  is  a  ridge  of  bone  in  the  angle  between 
the  body  and  greater  wing,  called  the  ihigula.     The  posterior  surface,  (juadrilateral 
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in  form,  is  joined  to  the  basilar  process  of  the  occij*ital  b^ne.  During  childboud 
these  bones  are  separated  by  a  layer  of  cartihige  ;  !mt  in  after-life  (between  die 
eighteenth  and  twenty-fifth  years)  this  becomes  ossified,  ossification  commencing 
above  and  extending  downward ;  and  the  two  bones  then  form  one  piece.  The 
anterior  surface  (Fig.  144)  presents,  in  the  mitldleline,  a  vertical  ridge  of  bMnc,  the 
ethmoidal  crent,  which  articulates  in  front  with  the  perpendicular  plate  of  the 
ethmoid,  forming  part  of  the  septum  of  the  nose.  On  either  side  of  it  are  irregular 
openings  lea<ling  into  the  ftphenouhl  cflh  or  xttuiseff.  These  arc  two  large  irregular 
cavities  hollowed  out  of  the  interior  of  the  body  of  the  sphenoid  bdue,  and  sej)arated 
from  one  another  by  a  more  or  less  complete  perja-ndicular  bony  septum.  Their 
form  and  size  vary  considerably ;  they  are  seldom  symmetrical,  and  are  often 
j>artially  subdivided  by  irregular  osseous  laniinje.  Occasionally,  they  extend  into 
the  basilar  process  of  the  occipital  nearly  as  fjir  as  the  foramen  magnum.  The 
septum  is  seldom  quite  vertical,  being  conim<»nly  bent  to  one  or  the  other  side. 
These  sinuses  do  not  exist  in  children,  but  they  increase  in  size  as  age  advances. 
They  are  partially  closed,  in  front  and  below,  by  two  thin,  curved  plates  of  bone, 
the  ttphenoidal  turbinated  bones,  leaving  a  round  opening  at  their  up|>er  parts,  by 
which  they  communicate  w  ith  the  upper  ami  back  part  of  the  nose,  and  occasionally 

'  In  this  ii^ire,  both  the  anterior  and  inferior  surfiict's  of  the  hoth-  of  the  sphenoid  l»one  ore 
■hown,  the  bone  lining  held  with  tlu'  plvryfioid  prt:»i«>i«i«^  almost  horizoDUl. 
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with  the  posterior  ethmoiilal  eell^  or  sinuses.  The  lateral  margins  of  this  surface 
present  a  serrated  edge,  which  articuhites  with  the  os  planum  nf  the  ethmoid, 
completing  the  posterior  ethmoidal  cells ;  the  lower  margin,  also  rough  and 
serrated,  articulates  with  the  (U'bitjil  process  of  the  ytalate  bone,  and  the  ui»per 
margin  with  the  orbital  plate  of  the  frontal  bone.  The  inferior  surface  presents, 
in  the  middle  line,  a  tnanguhir  spine,  the  rtnttru//i,  which  is  contiuuotis  with  the 
ethmoidal  crest  on  the  anterior  surface,  an<l  isreceivetl  into  a  deep  fissure  between 
the  ?il;e  of  the  vomer.  On  each  side  may  he  seen  a  projecting  lamina  of  bone, 
wliich  runs  horizontally  inward  from  near  the  base  of  the  fttcrygnid  process  : 
these  plates,  termed  the  vaf/i/idl  processi'H,  articulate  with  the  eilges  of  the  vtmier. 
Close  to  the  root  of  the  pterygoid  process  is  a  groove,  formed  into  a  complete  canal 
when  articulated  with  the  sphenoidal  process  of  the  palate  bone ;  it  is  called  the 
ptefygo'palatinc  catuil,  and  transmits  the  pterygo-palatiue  vessels  and  pharyngeal 
nerve. 

The  Greater  Wings  ai-e  two  strong  jirocesses  of  hi)ne  which  arise  from  the 
sides  of  the  body,  and  are  curved  in  a  direction  upward,  outward,  and  backward, 
being  prolonged  behind  into  a  sharp-pointed  c.vtreiuity,  the  itiyinom  proeem  of  the 
sphenoid.  Each  wing  jn-esents  three  surfaces  and  a  circumference.  'The  i<upen\>r 
or  cerebral  surface  (Fig.  148)  forms   part  of  the  middle  fossa  of  the  skull ;  it  is 

rdeeply  concave,  and  presents  eminences  and  dcpressicmsftr  the  convolutions  of  the 
t>rain.  At  its  anterior  and  internal  part  is  seen  a  circular  aperture,  the  foraniefi 
rotmifhim,  fnr  the  transmission  of  the  second  division  of  the  fifth  nerve.  Behind 
and  extej'nal  to  this  is  a  large  oval  fto^amen,  the  fifntnten  ottih\  for  the  trans- 
mission of  the  third  division  of  the  fifth  nerve,  the  small  meningeal  artery,  and 
sfvmetimes  the  small  petrosal  nerve  '  At  the  inner  side  of  the  foramen  ovale  a 
small  aperture  may  occjisionaily  be  seen  opposite  the  root  of  the  pterygoid  process  ; 
it  is  the./o/*ftmr»  fV^rt///,  transmitting  a  small  vein.  Lastly,  in  the  posterior  angle, 
near  to  the  spine  of  the  sphenoid,  is  a  short  canal,  sometimes  double,  xheforatnt-n 
itphtnuuni  :  it  transmits  the  mitblle  meningeal  artery.  The  cjrtei'mii  surface 
(Fig.  144)  is  convex,  and  divided  by  a  transverse  ridge,  the  ptertpjokl  rkhje,^  into 
two  portions.  The  superior  or  larger,  convex  from  above  downward,  citncave 
from  before  backward,  enters  into  the  formation  of  the  temporal  fossa,  and  gives 

^attachment  to  part  of  the  Temporal  muscle.  The  inferior  portion,  smaller  in  size 
and  concave,  enters  into  the  formation  of  the  zygomatic  fossa,  and  affords  attach- 
ment to  the  External  pterygoid  muscle.  It  presents,  at  its  posterior  part,  a 
sharp-pointed  eminence  of  bone,  tlie  ttptnotot  proceMm,  to  which  are  connected  the 
internal  lateral  ligament  of  the  lower  jaw  and  the  Tensor  palati  muscle.  The 
pterygoid  ridge,  dividing  the  temporal  and  zygomatic  portions,  gives  attachment  to 
part  of  the  External  pterygoid  muscle.  At  its  inner  and  anterior  extremity  is  a 
triangular  sfiine  of  bone  which  serves  to  increase  the  extent  of  origin  of  this 
muscle.  The  fuih-rtor  or  orhital  surface,  smooth  and  ipiiidiilateral  in  form,  a.s8i.st8 
in  forming  ihe  outer  wall  of  the  orbit.  It  is  hounded  above  by  a  serrated  edge. 
for  articulation  with  the  frontal  bone;  helow,  by  a  rounded  border  which  enters 
into  the  formation  of  the  sphcno-maxillary  fissure.  Internally,  it  presents  a  sharp 
border,  which  forms  the  lower  boundary  of  the  sphenoidal  fissure,  and  has  pro 
jecting  frotn  about  its  centre  a  little  tubercle  *»f  bone,  which  gives  origin  to  one 
head  of  the  External  rectus  muscle  of  tlie  eye;  and  at  its  up]ter  part  is  a  notch 
for  the  transmission  nf  a  branch  of  theihichrynud  artery;  externally  it  presents  a 
serrated  margin  for  articulation  with  the  malar  bone.  One  or  two  small  foramina 
may  occasionally  be  seen  for  the  pas.sage  of  branches  of  the  deej)  temporal 
arteries ;  they  are  called  tlie  eTternaf  m'hital  foramina,  Circumfertnci:  of  thr 
Ifreaf  mug  (Fig.  143) :  commencing  from  behind,  from  the  btKly  of  the  sphenoid 
to  the  sjdne,  the  outer  half  of  this  margin  is  serrated,  for  articulation  with  the 
petrous  porti<vn  of  the  temporal  bone,  whilst  the  inner  half  forms  the  anterior 

'  The  smnll  petrosal  nerve  uomelimes  passes  ih rough  a  H|)ecinl  foramen  between  the  foramen 
p,-OVale  an<l  fnniriien  Rpinn^iun. 

*  Sometimes  failed  in/raicmparal  eraL 
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boundary  of  the  foramen  lacenun  medium,  and  presents  the  posterior  aperture  of 
the  Vidian  canal  for  the  passage  uf  the  Vidian  nerve  and  artery.  lu  front  of  the 
spine  the  circumference  uf  the  great  wiug  j)resents  a  serrated  edge,  bevelled  at 
the  expense  of  the  inner  table  below  and  of  the  external  above,  which  articulates 
with  the  squamous  portion  of  the  temporal  bone.  At  the  tip  of  the  great  wing  a 
triangular  portion  is  seen,  bevelled  at  the  expense  of  the  internal  surface,  for 
articulation  with  the  anterior  inferi<>r  angle  of  the  parietal  bone.  Internal  to  this 
is  a  broad,  serrated  surface,  for  articuhition  with  the  frontal  bone:  this  surface  is 
continuous  internally  with  the  sharp  inner  edge  of  the  orbital  plate,  which  assists 
in  the  formation  of  the  sphenoidal  fissure,  and  externally  with  the  serrated  margin 
for  articuhition  with  the  malar  bone. 

The  Lesser  Wings  { prwe»s**s  of  Inijrassimi)  are  two  fhiu,  triangular  plates  of 
bone  which  arise  from  the  upper  and  lateral  pails  of  the  body  of  the  sphenoid, 
and,  projecting  transvei*sely  outward,  terminate  in  a  sharp  point  (Fig.  14'^).  The 
superior  surface  of  each  is  smooth,  flat,  broader  internally  than  externally,  and 
supports  part  of  tho  frontal  lobe  of  the  brain.  The  inferior  surface  forms  the 
back  part  of  the  roof  of  the  orbit  and  the  upper  boun<lary  of  the  sphenoidal  fissure 
or  foramen  lacerum  anterius.  This  fissure  is  of  a  triangtilar  form,  an<l  leads  from 
the  cavity  of  the  cranium  into  the  orbit;  it  is  bounded  internuliy  by  the  boily  of 
the  sphenoid — above,  by  the  lesser  wing;  below,  by  the  internal  margin  of  the 
orbital  surface  of  the  great  wing — and  is  converted  into  a  foramen  by  the  articu- 
lation of  this  bone  with  the  frontal.  It  transmits  the  third,  the  fourth,  the  three 
branches  of  the  ophthalmic  division  f>f  the  fifth,  the  sixth  nerve,  some  filaments 
from  the  cavernous  plexus  of  the  sympathetic,  the  orbital  branch  of  the  middle 
meningeal  artery,  a  recurrent  branch  from  the  lachrymal  artery  t<t  the  dura 
mater,  and  the  ophthalmic  vein.  The  anteritir  border  of  the  lesser  wing  is  ser- 
rated for  articulation  with  the  frontal  bone;  the  posterior,  smooth  and  rounded,  is 
received  into  the  fissure  of  Sylvius  of  the  brain.  The  inner  extremity  of  this 
border  forms  the  anterior  clinoid  procfHs.  The  lesser  wing  is  connected  to  the 
side  of  the  body  by  two  roots,  the  upper  thin  and  flat,  the  lower  thicker,  obli<]uely 
directed,  and  presenting  on  its  outer  side,  near  its  junction  with  the  body,  a  small 
tubercle,  for  the  attachment  of  the  common  tendon  of  three  of  the  muscles  of  the 
eye.  Between  the  two  roots  is  the  optie  foramen,  for  the  transmission  of  the  optic 
nerve  and  ophthalmic  artery. 

The  Pterygoid  Processes  {:TTif)U;,  a  wing;  ttdo^^  likeness),  one  on  each  side, 
descend  perpendicniarly  from  the  point  whei*e  the  body  and  greater  wing  unite 
(Fig.  146).  Each  process  consists  of  an  external  and  an  internal  [date,  separated 
behind  by  an  intervening 
notch — the  pteri/goid  fo»m  ; 
but  joined  partially  in  front. 
The  extf'rnaf  pt»'rif<joid  plate, 
is  br<Mid  and  thin,  turned  a 
little  outward,  and  forms 
part  of  the  inner  wall  of  the 
zygomatic  fossa.  It  gives 
attachment,  bv  its  outer  sur- 
face, to  the  External  ptery- 
goid ;  its  inner  surface  forms 
part  of  the  pterygoid  fossa, 
and  gives  attachment  to  the 
Internal  pterygoid.  The  /w- 
tfrnal  pterifipnd  plate  is  much 
narrower  and  longer,  curving 
outward,  at  its  extremity, 
into  a  hrM)k-like  process  of  bone,  the  hftmular  procrsSy  around  which  turns  the 
tendon  of  the  Tens(U-  palati  muscle,  (hi  the  posterior  surface  <>f  the  base  of  this 
plate  is  a  small,  oval,  shallow  depression,  the  scaphoid  fosna^  from  which  arises 
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Fig.  145.— sphenoid  bone.    Poflterior  surftce. 
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the  Tensor  palati,  and  above  which  is  seen  the  posterior  orifice  of  the  Vidian 
canal.  Below  iiud  to  the  inner  side  of  the  Vidian  canal,  on  the  posterior  surface 
of  the  bti^e  of  this  plate,  is  a  little  prominence,  which  is  known  by  the  name  of 
the  ptert/tfoid  tithrrdt'.  Tlie  outer  sarface  of  this  plate  forms  jiart  of  the  pterygoid 
fossa,  the  inner  surface  forming  the  outer  Inmndnry  of  the  posterior  ajterture  of 
the  nares.  The  kSu|>erior  constrictor  of  the  pluirynx  is  attached  lo  its  posterior 
edge.  The  two  pterygoid  plates  are  separated  helow  hy  an  angular  interval,  in 
which  the  pterygfiid  process,  or  tuberosity,  of  the  palate  bone  is  received.  The 
anterifu*  surface  of  the  ])terygoid  process  is  very  broad  at  its  liase.  and  forms  the 
posterior  wall  of  the  s]jht'no-maxjllary  fossa.  It  suiiymrts  Meckels  ganglion.  It 
presents,  above,  the  anterior  orifiee  of  the  Vifliau  canal ;  and  helow,  a  rough 
margin,   wliich  articulates  with   the  perpendicular   plate  of  the  palate  hone. 

The  Sphenoidal  Spon^nr  Bones  are  two  thin,  curved  plates  r(f  btmes,  which  exist 
as  separate  ]>ieces  until  ]ud>ert.y,  and  occasionally  are  not  joined  to  the  sphenoid 
in  the  adult.  Tliey  arc  situated  at  the  anterior  and  inferior  jiart  of  the  bmly  of 
the  sphenoid,  an  aperture  id"  variable  size  being  left  in  tlieir  anterior  wall,  through 
which  the  s[dieiioidal  sinuses  open  into  the  nasal  fissiv.  They  are  irregular  in 
form  and  taper  to  a  point  behind,  being  broader  and  thinner  in  front.  Their 
upper  surface,  which  looks  toward  the  cavity  of  the  sinus,  is  concave;  their  under 
sui-face  convex.  Each  bone  articulates  in  front  with  the  ethmoid,  externally  with 
the  palate;  its  pointed  posterior  extremity  is  placed  above  the  Vf»mer,  and  is 
received  between  the  root  of  the  pterygoid  jirocess  on  the  outer  side  and  the 
rostrum  of  the  sphenoid  on  the  inner.' 

Development. — I'p  to  about  the  eighth  month  fif  fwtal  life  the  sphenoid  hone 
consists  of  two  distinct  parts:  posterior  or  p<j»t-sphenoid  part,  which  comprises 
the  pituitary  fossa,  the  greater  wings,  and  the  pterygoid  processes;  and  an 
anterior  or  pre-sphnmhl  part,  to  which  the  anterior  ))art  of  the  body  and  lesser 
wings  belong.  It  is  developed  hy  fourteen  centres:  eight  fn*  the  ])osterior 
sphenoid  division,  and  six  for  the  anterior  si>lienoid.  The  eight  centres  for  the 
pi>sterior  splienoiil  are — one  for  each  greater  wing  and  external   pterygoid  plate, 

one  for  each  internal  [iterygoid  plate,  two 
for  the  posterior  jiart  of  the  body,  and  one 
on  each  side  for  the  lingula.  The  six  for 
the  anterior  :sj)henoid  are  one  for  each 
lesser  wing,  two  for  the  anterior  part  of 
the  body,  and  one  for  each  sjthenoidal 
turbinated  bone. 

Pogt-aphenoid  Division. — The  first 
nuclei  to  appear  are  those  for  the  greater 
wings.  They  make  their  a)Ji)earauce 
between  the  foranH-n  rotundiini  and  fora- 
men ovale  ahtmt  the  eighth  week,  and 
from  them  the  external  pterygoid  plates 
are  also  formed.  Soon  after,  the  nuclei 
for  the  jiosterior  part  of  the  body  appear, 
one  on  either  side  <d'  the  sella  turcica,  and 
become  blended  together  about  the  middle  of  brtal  life.  About  the  fourth  month 
the  remaining  four  centres  appear,  those  fm*  the  internal  ]>tervgoid  plates  being 
ossified  in  membrane  and  becoming  joined  to  the  external  pterygoid  plate  about 
the  sixth  month.  The  centres  for  the  linguhe  speedily  become  joined  to  the  rest 
of  tlie  bone. 

J*re-s/dn'noid  />»Vi>?ow.— The  first  nuclei  to  appear  are  those  for  the  lesser 
wings.  They  make  their  apfiearanee  altout  the  ninth  week,  at  the  otiter  borders 
of  the  optic  foramina.      A  second  pair  of  uttelei  appear  on  the  inner  side  of  the 

*  A  small  portion  of  the  sphenoidal  turbinnted  bone  sometimes  enters  int'^i  the  formfttion  of  the 
Inner  wull  of  the  orhit,  l»etween  tl>c  os  planum  of  the  ethmoid  in  front,  the  orbital  plftleof  the  palate 
below,  and  the  frontal  nbove. — (  Inland,  AW  4S^.  Trotiit.,  IStJ'J. 
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^ramina  shortly  after,  and,  becoiuing  united,  form  the  front  part  of  the  body  of 
the  bone.  The  remaining  two  centres  for  the  sphenoidal  turbinated  bones  do  not 
nake  their  appearance  until  the  end  of  the  third  year. 

The  }>re-sfjhenoitl  is  united  to  the  body  cif  the  post-sphenoid  about  the  eighth 
month,  so  that  at  birth  the  bone  consists  of  three  pieces — viz.  the  body  in  the 
centre,  and  tm  each  siile  the  great  wings  with  the  pterygoid  processes.  The  lesser 
wings  become  joined  to  the  bo4ly  at  about  the  time  of  birth.  At  the  first  year 
after  birth  the  greater  wings  and  body  are  united.  Fnmi  the  tenth  to  the  twelfth 
year  the  spongy  brmes  are  partially  united  to  the  sphenoid,  their  jiinctioii  being 
complete  by  the  twentieth  year.  Lastly,  the  sphenoid  joins  the  occipital  from  the 
eighteenth  to  the  twenty-fifth  year. 

Artictilations. — The  sphenoid  articulates  with  all  the  bones  of  the  cranium, 
and  five  of  the  face — the  two  malar,  two  palate,  and  vomer:  the  exact  extent  of 
articulation  with  each  bone  is  shown  in  the  accompanying  figures.^ 

Attachment  of  Muscles. — To  eleven  pairs  :  the  Tempnral.  External  pterygoid, 
Internal  pterygoid.  Superior  constrictor.  Tensor  palati.  Levator  paljtebrie,  Ob- 
Ii«juus  oculi  superior,  Superior  rectus,  Internal  rectus.  Inferior  rectus,  External 
.rectus. 

The  Ethmoid  Bone. 

The  Ethmoid  (/JA^/iOC,  a  sieve)  is  an  exceedingly  light,  spongy  bone,  <)f  a  cubical 
fornu  situated  at  the  anterior  part  of  the  base  of  the  craniiiin.  between  the  two 
orbits,  at  the  root  of  the  nose,  and  contributing  to  form  each  of  these  cavities. 
It  consists  of  three  parts :  a  horizontal  plate,  w  hich  foiins  part  of  the  base  of 
the  cranium  ;  a  perpendicular  plate,  which  forms  part  of  the  septum  nasi ;  and 
two  lateral  masses  of  cells. 

The  Horizontal  or  Cribriform  Plate  (Fig.  147)  forms  part  of  the  anterior  fossa 
of  the  base  of  the  skull,  and  is  received  into  the  ethmoid  notch  of  the  fronlal 
bone  between  the  two  orbital 
plates.  Projecting  upward 
from  the  middle  line  of  this 
plate  is  a  thick,  snumth,  tri- 
angular process  of  bone,  the 
criMn  galli^  so  called  from  its 
resemblance  to  a  cock's  comb. 
Its  base  joins  the  cribriform 
plate.  Its  posterior  border, 
long,  thin.antl  slightly  curved, 
serves  for  the  uttacbnient  of 
the  falx  cerebri.  Its  anterior 
border,  short  and  thick,  articu- 
late.s  with  the  frontal  bone, 
and  presents  two  small  project- 
ing alje,  which  are  received 
intocorrespimiling  depressions 
in  the  frontal,  completing  the 
foramen  Ciecum  behind.  Its 
sides  are  smooth  anti  some- 
times bulging;  in  which  case  it  is  found  to  enclose  a  small  sinus.*  On  each  side 
of  the  crista  galli  the  cribriform  plate  is  narrow  and  deeply  grooved,  to  support 
the  bulb  of  the  olfactory  tract,  iind  perforated  by  foramina  for  tlje  ])assage  of  the 
olfactory  nerves.  These  fcnaniina  are  arranged  in  three  rows:  the  innermost, 
which  are  the  largest  an<l  least  numerous,  are  lost  in  grooves  on  the  upper  part 
of  the  geptum ;  the  foramina  of  the  outer  row  are  continued  on  to  the  surface  of 

»  U  nLso  ^nmelimes  nrticulntes  with  the  tubtTosity  of  the  superior  maxilln  (see  p.  192). 

*  Sir  rjeoritje  Humphry  jtate>  thnt  the  crislJi  jjalli  is  c«">tnmon!y  ineUtK^i  to  one  siile,  usually  tlie 
opposite  to  that  toward  which  the  lower  part  of  the  j>erpendicular  plate  is  bent. — (  77k-  Hnman  Skel^ 
ton,  lilioS,  p.  277.) 
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With  infiriw  iZrbtmaeH  bone. 

Fir..  H7.— Ethmoid  lione.    Outer  surface  of  right  lateral 
(enlargeil). 
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the  upper  spongy  bone.  The  foramma  of  the  nruhlle  row  are  the  sraallcsl ;  they 
perforate  the  bone  and  transmit  nerves  to  the  root' uf  the  nose.  At  the  front  part 
of  the  cribriform  phite,  on  each  side  of  the  crista  galli,  is  a  small  fissure,  wliich 
transmits  the  nasal  branch  of  the  ophtbalmie  nerve:  and  at  its  posterior  part  a 
a  trianguhir  n<»tch.  which  receives  the  ethmoidal  spine  of  the  S[dienoid. 

The  Perpendicular  Plate  (Fi^.  14y)  is  a  tliin,  flattened  lanielUi  of  bone,  which 
descends  from  the  under  surface  of  the  cribriform  plate,  and  assists  in  forniini;; 
the  septum  of  the  nose.  It  is  much  thinner  in  the  middle  than  at  the  circum- 
ference, aufl  is  generally  deflected  a  little  to  nne  side.  Its  anteri<n'  bdnler  articu- 
lates with  the  nasal  s[jine  (d'  the  frontal  bone  and  crest  nf  the  niisjtl  bones.  Its 
po.sterior  border,  divided  into  two  [uirts,  articidates  by  its  upper  half  with  the  eth- 
moidal crest  of  tlie  spbenoid,  by  its  lower  half  with  the  vomer.  The  inferior 
border  serve.**  for  the  Httaelimenl  of  the  triangular  cartilage  of  the  nose.  On  each 
side  of  the  [lei'pendieular  plate  numerous  grooves  and  canals  are  seen,  leading  from 
foraminu  on  the  cribriform  plate  ;  they  lodge  filaments  of  the  olfactory  nerves. 

The  Lateral  Brasses  of  the  ethmoid  CMnsist  of  a  number  of  thin-walled  cellular 
cavities,  the  t^thiiwidal  celU^  interjjosed  between  two  vertical  platert  of  hone,  the 
outer  (me  of  w  hich  forms  part  of  the  orbit,  and  the  inner  one  ]>art  of  the  nasal  fos.sa 
of  the  correspontling  side.  In  the  disarticulated  hone  many  of  these  cells  ajtpear 
to  be  broken  ;  hut  when  the  bones  are  articulated  they  wre  closeil  in  at  every  part. 
The  upper  surface  of  each  latenil  mass  presents  a  number  <>f  apparently  half- 
br<>ken  cellular  spaces;  these  are  closed  in  when  articulated  by  the  edges  of  the 
ethmoidal  notch  of  the  frontal  bone,  ('rossing  this  surface  are  two  grooves  cm 
each  Side,  converted  into  canals  by  articulation  with  the  frontal  :  tbey  are  the 
anterior  and  posterior  tfthmoklal  foramina,  and  open  on  the  inner  wall  of  the 
orbit.     The  posterior  surface  also  presents  large,  irregular  cellular  cavities,  which 

are  chtsed  in  by  articula- 
tion with  the  sphenoidal 
tuibinated  hones  and  orbi- 
tal process  of  the  palate. 
The  cells  at  the  anterior 
surface  are  completed  by 
the  hichrymal  luuie  and 
nil  sal  ])  roc  ess  of  the  suj)e- 
rior  ttiaxillary,  nnd  those 
below  also  by  the  superior 
luaxillary.  The  outer.tnr- 
fiH'e  of  each  lateral  mass 
is  formed  of  a  thin,  smooth, , 
sipiare  plate  of  b*>ne,  called  ' 
the  o»  }>lanum ;  it  forms 
part  of  the  inner  wall  f"f 
the  orbit,  and  articulates, 
above,  with  the  orbital 
]>hite  of  the  frontal ;  below, 
with  the  sttperiiu-  maxil- 
lary; in  front,  with  the  lachrymal;  and  behind,  with  the  sphenoid  and  orbital 
process  of  (he  palate. 

From  the  inferior  part  of  each  lateral  mass,  immediately  beneath  the  os  planum, 
there  projects  downward  and  backward  an  irregular  lamina  of  hone,  called  the 
unciform  procrnn,  from  its  hook-like  form  :  it  serves  to  close  in  the  upper  part  of 
the  orifice  of  the  antrum,  and  articulates  with  the  ethmoidal  process  of  tlic  inferior 
turbinated  hone.      It  is  often  broken  in  disarticulating  the  Itones. 

The  inner  surface  of  each  lateral  mass  fo-ms  ])art  of  the  tuiter  wall  of  the  nasal 
fossa  of  the  corresponding  side.  It  is  formed  of  a  thin  lamella  of  hone,  which 
descends  from  the  under  surface  of  the  cribriform  plate,  and  terminates  below  in 
a  free,  convoluted  margin,  the  tnlxidle  turhinalfd  bone.     The  whole  of  this  sur- 
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Fio.  MS.— PiTptnnliculfir  plate  of  ethmoid    (onlargcd),  shown  by 
removing  the  right  lulvml  musa. 
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PiQ.    149.— Ethmoid   bono, 
lateral  mnra  icnUn$ed). 


Inner  surface    of  right 


I"  rough  and  marked  above  by  numerous  grooves,  which  run  nearly  verti- 
cally  downward  from  the  cribriform 
plate;  they  lodge  branches  of  the 
olfactory  nerve,  which  are  distributed 
on  the  mucous  membrane  covering  the 
bone.  The  back  part  of  this  surface 
IS  subdivided  by  a  narrow  oblit|ue 
fissure,  the  superior  meatm  of  the 
nose,  bounded  above  by  a  thin,  curved 
plate  of  bone,  the  super hr  turbhuUt'd 
bone.  By  niean^  of  an  (MJfice  at  the 
upper  part  of  this  fis!«ure  the  posterior 
ethmoidal  cells  open  into  the  nose. 
Below,  and  in  front  of  the  superior 
meatus,  is  seen  the  convex  sui'face  of 
the  middle  turbinated  bone.  It  extends 
along  the  whole  length  of  the  inner  surface  of  each  lateral  mass ;  its  lower  mar- 
gin is  free  and  thick,  and  its  concavity,  directed  outward,  assists  in  forming  the 
aiddle  meatu.s.  It  is  by  a  lartj;e  orifice  at  the  upjier  and  front  part  of  the  middle 
aeatus  that  the  anterior  ethmoidal  cells,  and  through  them  the  frontal  sinuses, 
Communicate  with  the  nose  by  means  of  a  funnel-shaped  canal,  the  infimdihulum. 
The  cellular  cavities  of  each  lateral  mass,  ihus  walled  in  by  the  os  planum  on  the 
outer  side  and  by  the  other  bones  already  mentiooe<l,  are  divided  by  a  thin  trans- 
verse bony  partition  into  two  sets,  which  do  not  communicate  with  each  other; 
they  are  termed  the  anterior  and  pi/nferiitr  etht/Kmhil  eefh  or  sinuses.  The  former, 
more  numerous,  communicate  with  the  frontal  sinuses  above  and  the  middle 
meatus  below  by  means  of  a  long,  flexuous  canal,  the  infundibuhttn  ;  the  posterior, 
less  numerous,  open  into  the  superior  meatus,  and  communicate  (occasionally) 
with  the  sphenoidal  sinuses. 

Development. — By  three  centres :  one  for  the  perjiendicular  lamella,  and  one 
for  each  lateral  mass. 

The  lateral  masses  are  first  developed,  ossific  granules  making  their  appearance 
in  the  os  planum  between  the  fourth  and  fifth  months  of  fo?tal  life,  and  extending 
into  the  spongy  bones.  At  birth  the  bone  consists  of  the  two  htteral  mn.-*se8, 
which  are  small  and  ill-developed.  During  the  first  year  after  birth  the  perpen- 
dicular an<l  horizontal  plates  begin  to  ossify,  from  a  single  nucleus,  and  liecome 
joined  to  the  lateral  ruasses  about  the  beginning  of  the  sec(»nd  year.  The  forma- 
tion of  the  ethmoidal  cells,  which  completes  the  bone,  does  not  commence  until 
about  the  fnirth  «>r  fifth  year. 

Articulations. — With  fifteen  bones;  the  sphenoid,  two  sphenoidal  turbinated, 
the  frontal,  and  eleven  of  the  face— the  two  nasal,  two  superior  maxillary,  two 
lachrymal,  two  palate,  two  inferior  turbinated,  and  the  vomer.  No  muscles  are 
attached  to  this  bone. 


DEVELOPMENT  OF  THE  CRANIUM. 

The  early  stasres  of  the  flevelopnient  of  the  rranium  have  already  been  described  (see  pa^re 

llTj.    We  have  seen  that  it  is  fitrmwl  frnnj  a  layer  of  niosoblast,  derivofl  from  the  protovertebml 

blate»  of  the  trunk,  which  is  spnvid  over  tlie  whole  surface  of  tW  rudiiueiitar\'  brain.     That 

^portion  of  this  layer  from   which  the  lx»nes  ul  the  skull  are  to  be  developed  consists  of  a  thin» 

memhranoim  capsule. 

Ossification  coninipnees  in  tlie  roof,  and  is  preee<led  by  the  depf>sition  of  a  membranous 
bhmtema  u|>on  l!ic  surface  of  the  cerebral  4'apsnle,  in  which  the  ussifyiui^  process  extends,  the 
priiiiiti%'e  uieinl>ran«>us  cup-sule  iHM'ounnj;  the  internal  itcriosteuni,  and  beiiutr  ultimately  blended 
with  the  dura  uiater.  Allhough  the  b<jnes  uf  the  vertex  of  the  skull  apitear  before  those  at  the 
busi>,  and  make  considerable  pmcres-H  in  their  growth,  at  birth  ossilieatiun  is  more  advanced  in 
the  iKwe,  this  portion  of  the  skull  tbnnin^*  a  solid,  immovable  groundwork. 
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Ttie  Fontanelles. 

Before  birth  the  bones  at  the  verKx  iuul  siclo  of"  tlie  skull  are  separaled  from  each  nther  l>y 
meiubrannnH  intervals  iti  which  hone  is  ilefidtiiit.  The.w  intervals  are  pritjei|ially  toiiud  at  the 
four  angles  of  the  parielal  bones,     llenee  there  are  six  tbiitanelk-s.     Their  tomiation  j»  due  to 


^^^ 


Nn 


Flc.  150.— Skull  at  birth,  showing  the  auterior  Fiu.  i:il.— Tin.-  IuKtuI  fontanelles. 

and  fKWterlor  fontanelles. 

the  wave  of  ossiification  being  circular  and  the  btjnes  rjuadrilateral ;  the  ossific  matter  first  meets 
at  the  uiarjfin.s  of  the  b<>ne.s,  at  the  poioLs  nearest  to  their  (K^ntres  of  o.ssitieation,  and  \'aenities 
or  spaces  are  left  at  the  anv;le.s,  which  are  i.'w\\{.'\\ft>nt'tndhs.  so  named  initu  tht^  indsuionsof  the 
brain,  which  are  oerceptible  at  the  anterior  frntanelle,  and  were  likened  to  the  r\m\y^  of  w«ter 
in  a  fountain.  Tljc  anterior  foiitanelle  h  the  larirejit.  and  erirresi>onds  to  (he  junt-tion  i}i'  the 
sagittal  and  eoronal  sutures  ;  the  jK>s(erior  fontanelie,  <d"  tsnialler  size,  is  sitnated  at  the  junction 
t)f  the  sii^rittul  and  hitnlidoid  sutures:  the  remaining  ones  are  situated  at  the  inferior  angles  of 
each  parietal  bone.  The  latter  are  closed  soon  afrcr  birth  ;  the  two  at  the  two  superior  anjik-a 
remain  open  longer;  the  iKWterior  Innng  closed  in  a  few  months  after  birth  ;  the  anterior  reinain- 
tnji  open  until  the  first  or  second  year.  These  .spaces  are  gradually  filled  in  by  an  extenstun  of 
the  OAsi tying  princess  or  l)y  the  development  of  a  Wonnian  boue.  i'ometime.**  the  anterior 
fontanelle  remains  open  beyond  two  years,  and  is  occasionally  i>ersi.Htent  ihnjughont  life. 

SupenmnieTary  or  Wormian'  Bones. 

In  addition  to  the  constant  centrvs  of  osj«iJieation  of  the  skull  additional  ones  are  occasion- 
ally found  in  the  course  of  the  sutures.  These  form  irregidar.  isolated  bones,  interptjsed  l^etween 
the  eninial  b«.»nes.  and  have  fd-en  tcrmetl  Wufinittn  Ittnun  nx  tttmit  ffii/iutrtt.  Tlie\-  are  luo.'^t 
freipiently  fiMind  in  the  course  <d'the  lambdoid  suture,  but  oeca-sionally  also  <x'cnpy  the  situation 
of  the  fbntanelle.s,  e.HiMK-iidly  the  posteriftr  and,  more  mrely.  the  anterior.  Frequently  one  is 
found  iK'twcen  the  anterior  inferior  angle  of  the  parietal  bone  and  I  he  vreuter  Avingof  ihe 
sphenoid,  the  pfttitm  ttkturfr  (Fig.  l.^l).  They  have  a  great  tendency  to  lie  symmetrieal  on  (lie 
two  sides  of  the  skull,  aenl  they  vary  much  in  size,  l»eing  in  sunie  eases  not  brger  than  a  jiin  s 
bead,  and  confined  to  t!ie  outer  t^ible;  in  other  cases  so  large  thiit  ntie  pair  of  tlu:se  Imhics  nruy 
Ibrui  the  whole  uf  the  iKripital  bone  above  the  suj>ertor  enrved  lines,  as  described  by  Beelard 
and  Ward.  Their  number  is  genendly  limited  to  two  or  three,  but  more  than  a  hundred  have 
been  tbund  in  the  skull  of  an  adult  hydrocephalic  skeleton.  In  their  development,  structure, 
and  mode  of  articulation  they  resemble  the  other  cranial  bones. 

Congenital  Fissures  and  Gaps. 
An  iirreat  in  the  ossifying  pn.M'es><  may  gi\t!  ris<^  to  defieiencie><  or  gaps;  or  to  fisstires,  which 
are  of  importance  in  a  medico-legal  p»)int  of  view,  iis  they  are  hal)le  to  be  mistaken  for  fraetun^. 
The  ti.s.sure3  generally  extend  from  the  margins  toward  the  eeulre  of  the  Kme,  but  the  gaps 
may  Ihi  found  in  the  middle  as  well  as  at  the  edges*.  In  course  of  time  they  may  fjiecome covered 
with  a  thin  lamina  of  bone. 

BONES  OF  THE  FACE. 

The  Pacini  Bones  are  fourteen  in  number — viz.  the 
Two  Nasal.  Two  Palate. 

Two  Superior  Maxillary.  Two  Inferior  Turbinated. 

Two  Lachrymal.  Vomer. 

Two  Malar.  Inferior  Mti.xillary. 

'  Womiiin,  a  physiejan  in  Coi»enhngen,  is  said  to  have  ^ven  the  first  detailed  description  of 
these  boQCt. 
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*•  Uf  those,  the  upper  and  lower  jaws  are  the  fumiainentMl  bones  f<»r  masticatioa, 
and  the  others  are  accessories ;  for  the  chief  fuuction  of  the  facial  bones  is  to 
provide  an  apparatus  for  mastication,  while  sub.sidiaiy  functions  are  to  provide  for 
the  sense-*_»rgans  (eye,  nose,  tongue)  and  a  vestibule  to  the  respiratory  aud  vocal 
organs.  Hence  the  variations  in  the  shape  of  the  face  in  niun  jiinl  the  lower 
aninmls  ilepend  chiefly  on  the<|ue8tion  of  the  character  of  their  food  aud  their  mode 
of  obtaining  it."^ 

The  Nasal  Bone. 

The  Nasal  (na*w8,  the  nose)  are  two  small  oblong:  bones,  varying  in  size  and 
form  in  different  individuals;  they  are  placed  gide  by  si4le  at  the  middle  and  upper 
part  of  the  face,  forming,  by  their  junction,  *'  the  bridge  "  id'  the  nose.  Each  bone 
presents  for  examination  two  surfaces  and  four  borders.  The  miter  surface  is 
concave  from  above  downward,  convex  from  side  to  side;  it  is  covered  by  the 
I'yramidulis  and  Compressor  nasi  muscles,  and  give  attachmeni  at  its  upper  part 
to  a  few  fibres  of  the  Uccipito-frontalis  muscle  (Theile).  It  is  marked  by  numerous 
small  arterial  furrows,  aud  jjerfnrated  about  its  centre  by  a  foramen,  sometimes 
double,  for  the  transmission  of  a  small  vein.  Sometimes  this  foramen  is  absent  on 
one  or  both  sides,  and  occasionally  the  foramen  c«?cum  opens  on  this  surface.  The 
inner  surface  is  concave  from  side  to  side,  convex  from  above  downwanl ;  in 
which  (lirection  it  is  traversed  by  a  bmgitiidinal  groove  (sometimes  a  canal),  for 
lie  |iassage  of  a  branch  of  the  nasal  nerve.  The  i(Hperiorh\m\t'V  is  narrow,  thick, 
md  serrated,  f<»r  articulation  with  the  na.sal  notch  r»f  the  frontjd  bono.  The  hiferior 
border  is  broad,  thin,  sharp,  inclined  obli<juely  downward,  outward,  and  back- 
ward, and  serves  for  the  attachment  of  the  lateral  cartilage  of  tbe  nose.  This 
border  presents,  about  its  middle,  a  notch,  through  which  passes  the  branch  of  the 
nasal  nerve  above  referred  to,  and  is  pro]onge<l  at  its  inner  extremity  into  a  shar[» 

spiue,  whicb,  when  articulated 
with  the  itpposite  bone,  forms 
the  utiiiol  nvijh-.  The  ijtrrnal 
border  is  serrated,  bevelled  at 
the  expense  of  the  internal  sur- 
face above  and  of  the  external 
below,  to  articulate  with  the 
nasal  process  of  the  superior 
maxillary.  The  iutir/tdl  bor- 
der, thicker  above  than  below, 
articulates  with  its  fellow  of 
the  opposite  side,  and  is  pro- 
longed behind  into  a  vertical 
crest  which  forms  part  r>f  the 
septum  of  the  ni^e;  this  crest  articulates  with  the  nasal  spine  of  tbe  frontal  above, 
and  the  perpendicular  plate  of  the  ethmoid  below. 

Development. — By  onf  centre  for  each  bone,  which  appears  about  the  same 
period  as  in  the  vertebrje. 

Articulations. — With  four  bones:  two  of  the  cranium,  the  fn»ntal  and  ethmoid, 
and  two  of  tbe  face,  the  opposite  nasal  and  the  superior  maxillary. 

Attachment  of  Muscles. — A  few^  fibres  of  the  Oecipito-fron talis  muscle. 


H'Hh  frontal  bone. 


y 


With 
'npposite  bone. 


Outrr  Sitrfnre. 
Fig.  iril— Kight  ttasal  bone. 
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^  frontal  tpine. 

With 
y  prrprrtriicular 
plate  of 
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Groorefor  muni  nrrre. 

Inner  Surface. 

Fi(i.  U>S,— l^eft  n»»al  bone. 


The  Superior  Maxillary  Bones. 

The  Superior  Maxillary  {muxiUn,  the  jaw-bone)  is  one  of  the  most  important 
bones  of  the  face  from  a  surgical  point  of  view,  on  account  of  the  number  of  diseases 
to  which  some  of  its  parts  are  liable.  Its  careful  examination  becomes,  therefore, 
a  matter  of  considerable  interest.  It  is  the  largest  bone  of  the  face,  excepting  the 
lower  jaw,  and  forms,  by  its  union  with  its  fellow  of  the  opposite  side,  the  whole 

'  W.  W.  Keen,  American  edition,  p.  186, 
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of  the  upper  jaw.  Each  bone  assist8  in  tLe  formation  of  three  cavities,  the  roof  of 
the  mouth,  the  floor  im<l  outer  wall  of  the  rm.sat  fossic.  and  the  lHoor  of  the 
orbit,  and  also  enter**  into  the  formation  of  Iwo  fossae,  the  zygomatic  and  spheno- 
maxillary, and  two  fissures,  the  sjtbenft-maxinary  and  pterygo-maxillary. 

The  bone  i»resent8  for  exainination  a  body  and  four  jjrocesses — ^malar,  nasal, 
alveolar,  and  palate. 

The  body  is  s<iinewhat  cuboid,  and  is  hollowed  out  in  its  interior  t^i  form  a  hir*;o 
cavity,  the  tuttntm  of  Hiijhmnre,  Its  surfaces  are  four — -an  external  or  facial,  a 
posterior  or  zygomatic,  a  superior  or  orbital,  and  an  internal. 

Tlie  external  or  facial  surface  (Fig.  lo4)  is  directed  forward  and  outward. 
Just  above  the  incisor  teeth  is  a  <iepi'e.Si<ion.  the  incmve  or  mi/rtiform  fmaay  which 
gives  origin  to  the  Dej>ressor  ali^  nasi ;  and  below  it  to  the  alveolar  border  is 
attached  a  slip  of  the  Orbicularis  oris.  Above  and  a  little  external  to  it  the 
Compressor  nasi  arises.      More  external   is  another  depression,  the  canine  fonaUy 

Outer  Surface. 
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Fig.  154.— litft  Miperior  m&xillary  Inme.    Oiiitr  surface. 


larger  and  deeper  than  the  incisive  fossa,  from  which  it  is  separated  by  a  vertical 
ridge,  the  I'tininr  emint'nce^  corresponding  to  the  socket  of  the  canine  tooth.  The 
canine  fossa  gives  origin  to  the  Levator  auguli  oris.  Above  the  canine  fos.sa  is  the 
mfritorhihtf  fof'O'f'f'tf-'  ^^i<'  termination  of  tlie  tnfraorbitjid  canal;  it  transmits  the 
infraorbital  vessels  and  nerve.  Above  tbe  infraorbital  foramen  is  the  margin  of 
the  orbit,  which  affords  partial  attachment  to  the  Levator  lahii  supcrioris  proprius. 
To  the  sharp  margin  of  bone  which  bounds  this  surface  in  front  and  separates  it 
from  the  internal  surface  is  attached   the   Dilator  naris  posterior. 

Tbe  posterior  <jr  zygomatic  surface  is  convex,  directed  backward  and  outward, 
and  forms  part  of  the  zygomatic  foi-isu-  It  presents  about  its  centre  several  aper- 
tures leading  to  canals  in  the  substance  of  the  bone;  they  are  termed  the  po»t  trior 
dental  ranah,  and  transmit  the  jjosterior  dental  vessels  and  nerves.  At  the  lower 
part  of  this  surface  is  a  rounded  eminence,  tbe  maxilhtry  tuht^ro»iti/,  especially 
prominent  after  the  growth  of  the  wisdom-tooth,  rough  on  its  inner  side  for  artic- 
ulation with  the  tuberosity  of  the  palate  hone,  and  sometimes  with  the  external 
pterygoid  plate.     It  gives  attachment   to  a  few  fibres  of  origin  of  the   Internal 
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ptervgoiH  muscle.  Immediately  above  the  rough  surface  is  a  groove  which,  run- 
ning oblif|uely  down  on  the  inner  surface  of  the  bone,  is  converted  into  a  canal 
|.by  artietibttion   with   the  pahite-hone  forming  the  posterior  palatine  canal. 

The  superior  or  orbital  surface  is  thin,  smooth,  trinngular.  and  forms  part  of 
the  floor  of  the  j)rbit.  It  is  bounded  internally  by  an  irregiihir  margin  which 
in  front  presents  a  notch,  the  lachrymal  notch^  which  receives  the  lachrymal  bone; 
in  the  middle  articulates  with  the  os  planum  of  the  etlunoid,  and  behind  with  the 
orbital  process  of  the  palate  bone ;  bounded  externally  by  a  smooth,  rounded  edge 
which  enters  into  the  formation  of  the  sjiheno-maxillary  fissure,  and  which  some- 
times articulates  at  itjs  anterit»r  extremity  with  the  orbital  plate  of  the  sphenoid ; 
bounded  in  front  by  part  of  the  circumference  of  the  orbit,  which  is  continuous 
on  the  inner  side  with  the  nasal,  on  the  outer  si{h*  with  the  malar,  process.  Along 
the  middle  line  of  the  orbital  surface  is  a  dee]*  groove,  the  infraorbital,  for  the 
passage  of  the  infraorbital  vessels  and  nerve.  The  groove  commences  at  the  mid- 
dle of  the  outer  border  of  this  surface,  antl.  passing  forward,  terminates  in  a  canal, 
which  subdivides  into  two  branches.  One  of  the  canals,  the  iufraorhitah  opens 
just  below  the  margin  of  the  orbit;  the  other,  which  is  smaller,  runs  in  the  sub- 
stance of  ihe  anterior  wall  of  the  antrum ;  it  is  called  the  anterior  dental  canal, 
and  transmits  the  anterior  dental  vessels  and  nerve  to  the  front  teeth  of  the  upper 
jaw.  From  the  back  part  of  the  infraorbital  cannl  a  second  small  canal  is  some- 
times given  off,  which  runs  in  the  substance  of  the  bone,  and  conveys  the  middle 
dental  nerve  to  the  bicusjiid  teeth.  Occasionally,  this  canal  is  derived  from  the 
anterior  dental.  At  the  inner  and  fore  j)art  of  the  orbital  surface,  just  external 
to  the  lachrymal  groove  for  the  nasal  duct,  is  a  depression  which  gives  origin  to 
the  Inferior  oblitjue  muscle  of  the  eye. 

The  internal  surface  (Fig.  155)  is  unequally  divided  into  two  parts  by  a  hori- 
zontal projection  of  bone,  the  palate  process :  the  portion  above  the  palate  proceaa 
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Fw».  156.— Left  auperior  maxillary  l>one.   Inner  rorfkoe. 

forms  part  of  the  outer  wall  of  the  nasal  fossfp ;  that  below  it  frjrms  part  of  the 
cavity  of  the  mouth.  The  superior  division  of  this  surface  presents  a  large,  irreg- 
ular opening  leading  into  the  antntm  of  Highmorr.  At  the  upper  border  of  this 
aperture  are  numerous  broken  cellular  cavities,  which  in  the  articulated  skull  are 
closed  in  by  th«  ethmoid  and  lachrymal  hones.     Below  the  aperture  is  a  smooth 
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concavity  which  forms  part  nf  the  iufL»iior  meatus  df  the  nasal  fossae,  and  behind 
it  is  a  rough  suHace  which  articulates  with  the  ])erpendicular  plate  of  the  palate 
bone,  traversed  by  a  groove  which,  commencing  near  the  middle  of  the  posterior 
border,  runs  obliquely  downward  and  forward,  aud  forms,  when  completed  by  its 
articulation  with  the  palate  bone,  the  posterior  palat hie  canaL  In  front  of  the 
opening  of  the  antrum  is  a  deep  groove,  converted  into  a  canal  by  the  lachrymal 
and  inferior  turbinated  bones.  It  is  called  the  laphri/ma!  grotnu\  and  loilges  the 
na^al  duct.  More  anteriorly  is  a  well-marked  rough  ridge,  the  inffn'or  turbinated 
creHf,  for  articulation  with  the  inferior  turbinated  bone.  The  concavity  above 
this  ridge  forms  part  of  the  middle  meatus  of  the  nose,  whilst  that  below  it  forms 
part  of  the  inferior  meatus.  The  portion  of  this  surface  below  the  palate  process 
is  concave,  rough  and  uneven,  and  perforated  by  numerous  small  foramina  for  the 
passage  of  nntrient  vessels.     It  enters  into  the  fonnation  of  the  roof  of  the  month. 

The  Antrum  of  Highmore,  or  Maxillary  Sinus,  is  a  large,  jtynunidal  cavity 
hollowed  out  of  the  binly  of  the  maxillary  bone  :  its  a]>ex,  directeft  outward,  is 
fonned  by  the  malar  jU'ocess  ;  its  base,  by  the  outer  wall  of  the  niise.  Its  walls 
are  everywhere  exceedingly  thin,  and  corresjKind  to  the  orbital,  facial,  and  zygo- 
matic surfaces  of  the  body  of  the  hone.  Its  inner  wall,  or  base,,  presents,  in  the 
disarticulated  bone,  a  large,  irregular  aperture,  which  communicates  with  the 
nasal  fr»ssa.  The  margins  of  this  aperture  are  thin  and  ruggeil,  and  the  aperture 
itself  is  miicb  contracted  by  its  articulation  with  the  ethmoid  above,  the  inferior 
turbinated  ht'low,  and  the  palate  bone  behind.'  In  the  articulated  skull  this  cavity 
communicates  with  the  midille  meatus  *>f  the  nasal  fo.sste,  generally  by  two  small 
apertures  left  between  the  above-men tione<l  bones.  In  the  recent  state  usually 
only  one  small  opening  exists,  near  the  upper  part  of  the  cavity,  sufficiently  large 
to  admit  the  end  of  a  probe,  the  other  being  clo.sed  by  the  lining  membrane  of 
the  sinus. 

Crossing  the  cavity  of  the  antrum  are  often  seen  several  projecting  la minte  of 
bone,  similar  to  those  seen  in  the  sinuses  of  the  cranium  ;  and  on  its  jmsterior  wall 
are  the  poitterior  dental  camtls,  transmitting  the  posterior  dental  vessels  and  nerves 
to  the  teeth.  Projecting  into  the  floor  are  several  conical  processes,  corresponding 
to  the  roots  of  the  first  and  second  molar  teeth  ;'  in  some  cases  the  fioor  is  perfo- 
rated by  the  teeth  in  this  situation. 

It  is  frnin  the  extreme  thinness  of  the  walls  of  this  cavity  that  we  arc  cniibled  to  explain 
how  a  tumor  >rn>wiTi>r  from  the  :intrum  (nuTnaehes  upnn  the  mljacent  parts.  pushlnB;  up  the  floor 
of  the  orbit,  and  displat/iiiL'  the  eyebiill.  projet'tiup  inward  iut<»  the  tiose.  iirotrudinc  forward  *>n 
to  the  cheek,  and  making  its  way  liackward  into  the  zygomatic  tbssa  and  downward  lato  the 
mouth. 

The  Malar  ProceBS  is  a  rough,  triangular  eminence,  situated  at  the  angle  of 
separation  of  the  facial  from  the  zygcuuatic  surface.  In  front  it  is  concave,  form- 
ing i)art  of  the  facial  surface;  behind  it  is  also  concave,  and  forms  part  of  the 
zygomatic  fossa;  above  it  is  rough  and  serrated  for  articulation  with  the  malar 
bone;  whilst  below  a  prominent  ridge  marks  the  division  between  the  facial  and 
zygomatic  surfaces.      A  small  part  of  the  Masseter  muscle  arises  from  this  process. 

The  Nasal  Process  is  n  thick,  triangular  plate  nf  hone,  which  projects  upward, 
inward,  and  backward  by  the  side  of  theno.se.  forming  part  *kf  itslatei*al  boundary. 
Its  ejicnntf  surface  is  concave,  smooth,  perforated  by  numerous  foramina,  and 
gives  attachment  to  the  Levator  labii  superioris  alie*jue  nasi,  the  Orbicularis 
jialpebrariim,  and  Tendo  oculi.  Its  internal  surface  forms  part  ttf  the  outer  wall 
of  the  nose:  at  its  upi)er  part  it  presents  a  rough,  uneven  surface,  which 
articulates  with  the  ethmoid  bone,  closing  in  the  anterior  ethmoidal  cells ;  below 
this  is  a  transverse   ridge,  the  superior  turbinated  c?v^'?^  for  articulation  with  the 

'  In  some  cnst's,  at  any  rate,  the  lat'lirrmal  bone  enrmachcs  Hligbtly  nn  the  nnterior  superior  por- 
tion of  the  opfninnj,  nnd  as8ht<i  in  farmiiijr  the  inner  wall  nf  the  antnim. 

^  'Die  nimd»er  «>f  tt'ctli  whose  fangs  arc  in  relalinn  with  the  floor  of  the  :inlrnm  is  variable.  The 
nnlnini  "  mjiy  extend  Kfi  as  to  b*'  in  nlnrion  to  all  ihe  teeth  of  the  tnu*  mux  ilia,  from  the  cnnine  to 
the  dens  mpUtUitr."  (»See  Mr.  Salter  on  Abscess  of  the  Antrum,  in  a  SyMem  of  Surgt^nft  Cflited  by  T. 
Uolmes,  'M  ed.  vol.  tv.  p.  ^6.) 
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middle  turbinated  bone  of  the  ethmoid,  bounded  helow  by  a  smooth  concavity 
which  forms  part  of  the  middle  meatus;  below  this  again  is  the  inferior  turbinated 
crest  (already  described),  where  the  process  joins  the  body  of  the  bone.  Its  upper 
border  articiiiutes  with  the  frontal  bone.  The  anterior  border  of  the  nasal  process 
is  thin,  directe<i  oldifpiely  «h)wnward  and  forward,  and  presents  a  serrated  ed^e 
for  articulation  with  the  na^vul  bone ;  its  posterior  border  is  thick,  and  hollowed 
into  a  groove,  the  lachrymal  groove,  ior  the  nasal  duct:  of  the  two  margins  of  this 
groove,  the  inner  one  articulates  with  the  lachrymal  bone,  the  outer  one  forms 
part  of  the  circumference  of  the  orbit.  Just  where  the  latter  joins  the  orbital 
[irface  is  a  small  tubercle,  the  lachn/ituil  tuherclf ;  this  serves  as  a  guide  to  the 
^  osition  of  the  tachrymal  sac  in  the  operation  for  fistula  lachrymalis.  The 
lachrymal  groove  in  the  articulated  skull  is  converted  into  a  canal  by  the  lachrymal 
bone  and  lachrymal  process  of  the  inferior  turbinated:  it  is  directed  downward, 
and  a  little  backward  and  outward,  is  about  the  diameter  of  a  goose-quill,  slightly 
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Ftu.  156.— The  palat«  and  alveolar  arch. 

narrower  in  the  middle  than  at  cither  extremity,  and  terminates  below  in  the 
inferior  meatus.     It  bulges  the  nasal  dtict. 

The  Alveolar  Process  is  the  thickest  and  most  s|tfingy  part  (tf  theb*>ne,  broader 
behind  than  in  front,  and  excavated  into  deep  cavities  for  the  reception  of  the  teeth. 
These  cavities  are  eight  in  number,  and  vary  in  size  and  depth  according  to  the 
teeth  they  contain.  That  for  the  canine  tooth  is  the  deepest ;  tho.se  for  the  mcdars 
are  the  widest,  and  subdivided  into  minor  cavities  ;  those  for  the  incisors  are  single, 
but  deep  and  narrow.  The  Buccinator  mtiscle  arises  from  the  outer  surface  of  this 
proce^is,  as  far  forward  as  the  first  molar  tooth. 

The  Palate  Process,  thick  and  strong,  projects  horizontally  inward  from  the 
inner  surface  of  the  bone.  It  is  much  thicker  in  front  than  behind,  and  fonns  a 
considerable  part  of  the  floor  of  the  nostril  and  the  roevf  of  the  mouth. 

Its  mfVr/or  surface  (Fig.  ITjKjis  concave,  rough  and  uneven,  and  forms  part  of 
the  roof  of  the  mouth.  Thi.s  surface  is  perforated  by  numerous  foramina  for  the 
passage  of  the  nutrient  vessels,  channelled  at  the  back  part  of  its  alveolar  border 
by  a  longitudinal  groove,  sometimes  a  canal,  for  the  transmission  of  the  posterior 
palatine  vessels,  and  the  anterior  and  external  palatine  nerves  from  Meckel's  gan- 
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gli«in,  and  presents  little  dcpressinns  for  the  lotlgment  of  the  palatine  glan<is.  When 
the  two  .superior  maxillary  boiiey  are  articulate*!  together,  a  large  orillee  may  be 
seen  in  the  middle  line,  immeiliately  behind  theineisor  teetb.  This  is  \\\vnntii'ior 
palatine  canal  (w  foHma.  ThiseanaU  as  it  pa,s8e.s  through  the  thicknetJ.s  of  the  palate 
process,  is  divided  into  four  ctinipartments;  that  is  to  say,  two  canals  branch  off 
laterally  to  the  right  and  left  nasal  fossie,  and  two  canals,  one  in  front  and  one 
behind,  lie  in  the  middle  line.  The  former  pair  of  these  canals  is  named  the 
fontmum  of  Stenson^  ami  tbnmgh  them  passes  the  anterior  or  terminal  branch  of 
the  tiescending  or  posterior  ]»alatine  arteries,  which  ascend  from  the  mouth  to 
the  nasal  fosssv.  The  remaining  pair  of  canals  is  termed  the  furamina  of 
tSearpa,  and  transmit  the  naso-|ialatine  nerves,  the  left  passing  through  the 
anterior,  and  the  right  through  the  posterior,  canal.  On  the  palatal  surface  of 
the  process  a  delicate  linear  suture  may  sometimes  be  seen  extending  from  the 
anterior  palatine  f<»ssa  to  the  interval  between  the  lateral  inf'i8or  and  the  canine 
tooth.  This  marks  out  the  intermaxillary  or  incisive  bone  which  in  some 
animals  exists  jjermanently  as  a  separate  piece.  It  includes  the  whole  thickness 
of  the  alveolus,  the  correspouditig  part  of  the  floor  of  the  nose,  and  the  anterior 
nasal  spine,  and  contains  the  sockets  of  the  incisor  teeth.  One  or  two  small 
foramina  in  the  alveolar  margin  behind  the  incisor  teeth  are  occasionally  seen  in 
the  adult,  almost  constantly  in  the  young  subject.  They  are  called  the  incisive 
foramina,  anil  transmit  vessels  and  nerves  to  the  incisor  teeth.  The  upper  surface 
is  concave  from  side  to  side,  smooth,  and  forms  part  of  the  Hoor  of  the  n<ise. 
It  presents  the  upper  orifices  of  the  foramina  of  Stenson  and  Scarpa,  the  former 
being  on  each  side  of  the  middle  line,  the  latter  being  situated  in  the  intermaxil- 
lary suture,  and  therefore  not  visible  unless  the  two  bones  are  placed  in  apposition. 
The  oufer  border  of  the  palate  |»roces8  is  incorporated  with  the  rest  of  the  bone. 
The  innt'r  border  is  thicker  in  front  than  behind,  and  is  raised  above  into  a  ridge, 
the  naml  crenf.  which,  with  the  correspomling  ridge  in  the  opposite  bone,  forms  a 
groove  for  the  reception  of  the  vomer.  In  front  this  crest  rises  to  a  considerable 
height,  and  this  portion  is  named  the  inckor  fre»t.  The  anterior  margin  is 
bounded  by  the  thin,  concave  border  of  the  opening  of  the  nose,  prolcmged  forward 
internally  into  a  sharp  process,  forming,  with  a  similar 
process  of  the  opposite  bone,  the  anterittr  nasal  spine. 
The  posterior  border  is  serrated  for  articulation  with  the 
horizontal  plate  of  the  palate  bone. 

Development. — This  bone  commences  to  ossify  at 
a  very  early  period,  and  ossification  proceeds  in  it  with 
great  rapidity,  so  that  it  is  difficult  to  ascertain  with 
certainty  its  precise  number  of  centres.  It  appears, 
however,  probable  that  it  is  ossifieii  by  five  primary  and 
two  secfindary  centres.  The  primary  centres  appear 
about  the  seventh  or  eighth  week ;  first,  one  each  for  the 
facial  surface,  the  posterior  part  of  the  alveolus,  and  the 
orbital  {date,  and  a  few  days  later  one  for  the  palate 
process,  and  one  for  the  front  part  of  the  alveolus, 
whicii  carries  the  incisor  teeth,  and  which  corresponds 
to  the  pre-maxillary  bone  of  the  lower  animals.  All 
these,  except  the  last,  speedily  fuse,  and  the  two 
secondary  centres,  (me  for  the  nasal  process  and  the 
other  for  the  malar  process,  appear  and  join  the  rest  of 
the  bone.  By  the  tenth  week  the  bone  consists  of  two 
p(n-tions — the  greater  part  of  the  bone  furmed  nf  six  out 
of  the  seven  centres  an<l  the  ytre-maxillary  porti<m.  The 
suture  between  these  two  portions  on  the  palate  persists  till  middle  life,  but  is 
not  to  be  seen  on  the  facial  surface.  This  is  believed  by  Callen«ier  to  be  due 
to  the  fact  that  tlje  front  wall  of  the  sockets  of  the  incisive  teeth  is  not  formed 
by  the  pre-maxillary  bone,  but  by  an  outgrowth    from   the  facial   part  of  the 
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superior  maxilla.  The  antrum  appears  as  a  shallow  groove  on  the  inner  surface 
of  the  bone  at  an  earlier  period  than  any  of  the  other  nasal  sinuses,  its  develop- 
ment commencing  about  the  fourth  month  of  foetal  life.  The  soekets  for  the 
teeth  are  forme<l  liy  the  growing  downward  of  two  jdates  from  the  dental  groove, 
which  subsefjuently  becomes  divided  by  jmrtitions  jutting  across  from  the  one  to 
the  other. 

Articulations. — With  nine  bones:  two  of  the  cranium,  the  frontal  and  ethmoid, 
and  seven  of  the  face — viz.  the  na.sa!,  malar,  lachrymal,  inferior  turbinated,  palate, 
vomer,  and  its  fellow  of  the  opposite  i^ide.  Sometimes  it  articulates  with  the  orbital 
plate  of  the  sphenoid,  aud  sometimes  with  its  external  pterygoid  plate. 

Attachment  of  Muscles. — To  twelve:  the  Orbicularis  palpebrarum,  Ubliquus 
oculi  inferior.  Levator  labii  superioris  alieijue  nasi.  Levator  labii  superioris 
proprius»  Levator  anguli  oris.  Compressor  nasi,  Depressor  ahie  nasi.  Dilatator 
naris  posterior,   Masseter,  Buccinator,  Internal  pterygoid,  and  Orbicularis  oris. 

CHANGES  PRODUCED  LV  THE  UPPER  JAW  BY  AGE. 
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At  birth  and  during  infancy  the  diamoter  of  the  hone  is  greater  in  an  antero- posterior 
than  in  a  vertical  direction.  Its  nasal  prui'e^  is  lon^',  its  orbital  sudace  lar^te,  and  its  tuberosity 
well  marked.  In  the  adult  the  vertical  iliamoter  is  the  greater,  owing  to  the  development  of 
the  alveolar  process  and  the  inyrense  in  size  of  the  antrum.  In  old  age  the  hone  approaches 
again  in  character  to  the  infantile  condition  :  its  height  is  diminished,  and  after  the  loss  of  the 
teeth  tlie  alveolar  process  is  alisorbcd.  and  the  lower  part  of  the  bone  contracted  and  diiminished 
in  thickness. 

The  Lachrymal  Bones. 

The  Lachrymal  (larhryma,  a  tear)  are  the  smallest  and  most  fragile  bones  of 
the  face.     They  are  situated  at  the  front  part  of  the  inner  wall  of  the  orbit,  and 

■Tesemhle  somewhat  in  form,  tbiune.ss,  and  size,  a  finger-nail ;  hence  they  are 
termed  the  o»m  unguis.  Each  bone  ])re.sent8  for  e.xaniination  two  surfaces  and 
four  borders.  The  fxttrnal  or  orhital  »nrfa.ce  (Fig.  158)  is  divided  by  a  vertical 
ridge,  the  hchrifmal  crests  into  two  parts.  The  portion  of 
bone  in  front  of  this  ridge  presents  a  smooth,  concave, 
longitudinal  groove,  the  free  margin  of  which  unites  with  the 
nasal  process  of  the  superior  maxillary  hone,  completing  the 
lachrymal  groove.  The  upper  part  of  this  groove  lodges  the 
lachrymal  sac;  the  lower  part  lodges  the  na.«ial  duct.  The 
portion  of  bone  behind  the  ridge  is  smooth,  slightly  concave, 
and  forms  part  of  the  inner  wall  of  the  orbit.  The  ridge, 
with  a  part  of  the  orbital  surface  immediately  behind  it, 
affords  attachment  to  the  Tensor  tarsi :  the  ridge  terminates 
below  in  a  small,  hook-like  projection,  the  htiftntlar  prfteestf^ 
which  articulates  with  tlie  lachrymal  tubercle  of  the  superior 
naxillary  bone,  and  completes  the  upper  orifice  of  the  lach- 

^ryinal  groove.  It  sometimes  exists  as  a  separate  piece,  which 
is  then  called  the  leaser  hn^hrymaf  hone.  The  internal  or  naml 
surface    presents   a   depressed    fnrrow.  corresponding  to  the 

ifidge  on  its  outer  surface.  The  surface  of  bone  in  front  of  this  forms  part  of 
the  middle  meatus,  and  that  behind  it  articulates  with  the  ethmoid  bone,  filling  in 
the  anterior  ethmoidal  cells.  Of  the  f^)«r  borders^  the  anterior  is  the  longest,  and 
articulates  with  the  nasal  process  of  the  superior  maxillary  bone.  The  posterior^ 
thin  and  uneven,  articulates  with  the  os  planum  of  the  ethmoid.  The  ttuperioTy 
the  shortest  and  thickest,  articidates  with  the  interna!  angular  process  of  the 
frontal  hone.  The  inferior  is  divided  by  the  lower  edge  of  the  vertical  crest  into 
two  parts;  the  posterior  part  articiihife.s  with  the  orbital  plate  of  the  superior 
maxillary  bone:  the  anterior  portion  is  prolonged  downward  into  a  pointed  pro- 
cess, which  articulates  with  the  lachrymal  process  f)f  the  inferior  turbinated  bone 
and  assists  in  the  formation  of  the  lachrymal  groove. 


/■ 


Fig-  l.^*.-I>ott  Iwh- 
rymnl  bone.  External 
surfiice.  (Slightly  en- 
larjfedj 
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Development. — By  u  single  centre,  which  makes  its  appearance  soon  after 
ossificutioTi  of  the  vertebne  hus  comnience<i. 

Articulations. — ^With  four  bones:  two  of  the  ciiiriiitm.  the  frontiil  and  ethmoid, 
and  two  of  the  face,  the  9H}*erior  maxillary  and  the  inferior  turbinated. 

Attachment  of  Muscles. — Ti»  one  miisde,  the  Tensor  tarsi. 

The  Malar  Bones. 

The  Malar  (mtthi,  tbe  cheek)  are  two  small,  f|iiadran_ii:n!ar  bone.s,  situated  at 
the  upper  and  outer  part  of  the  face:  they  form  the  prominence  of  the  cheek,  part 
of  the  outer  wall  and  floor  of  the  orbit,  and  part  of  the  temporal  and  zyi^cmiatic 
fo9si«.  Each  bone  presents  for  examination  an  external  an<l  an  internal  surface ; 
fiirir  processes,  the  frontal,  orbital,  maxillary,  and  xygomaiic  ;  and  four  bnrders. 
The  external  surface  (Fig.  1.5I;*)  is  ymtmtb,  convex,  perfiraied  near  its  centre  by 
one  or  two  sruall  apertures,  the  t/tahr  foramitia,  f<ir  the  passage  of  nerves  and 
vessels,  covered  by  the  Orbicularis  palpebrarum  muscle,  and  affords  attachment  to 
the  Zygomaticus  major  and  minor  muscles. 

The  internal  surface  (Fig.  ]*>Q),  directed  backward  and  inward,  is  concave, 
presenting  interniilly  a  rough,  triangular  surface,  for  articidation  with  the  supe- 
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rior  maxillary  bone ;  and  externally,  a  smooth,  concave  surface,  which  above  forms 
the  anterior  boundary  of  the  temporal  fossa,  and  below,  where  it  is  wider,  forms 
]»art  of  the  zygomatic  f  fssa.  This  surface  prcseuls.  a  little  above  its  centre,  the 
aperture  of  one  or  two  malar  canals,  and  aflords  attachnient  to  part  of  two  muscles, 
the  Tetn])ornl  above  and  the  Masscter  below.  Of  the  four  processes,  the  frontal 
is  thick  and  serrated,  and  articulates  with  tbe  external  angular  process  of  the 
frontal  bone.  The  orbital  process  is  a  thick  and  strong  jdate,  which  projects 
backwanl  from  the  orbital  margin  of  the  bone.  Its  supero-irttcrnal  surface, 
smooth  and  concave,  forms,  by  its  junction  with  the  orbital  surface  of  the  superior 
maxillary  bone  and  with  the  great  wing  of  the  sphen<t(d,  ]>art  of  the  floor  and 
outer  wall  of  the  orbit.  Its  itffero-i'.ttt'rnal  surface,  .smooth  and  convex,  forms 
part  of  the  zygomatic  and  temporal  fossa;.  Its  antt'rior  margin  is  smooth  ami 
rounded,  forming  [lart  of  ihe  circuujference  of  the  orbit.  Its  muperior  margin, 
rough  and  directeil  horizontally,  articulates  with  ihe  frontal  btme  behind  the 
external  angular  process.  \xs>  po»terior  margin  is  rfmgh.  and  serrated  for  articu- 
lation with  tlie  sphenoid  :  iuhrnalh/f  it  is  alst*  i^errated  for  articuiution  with  the 
orbital  surface  of  the  superior  maxillary.  At  ihv  angle  of  junction  of  the  sphe- 
noidal and  maxillary  portions  a  short,  rounded,  non-articular  margin  is  generally 
seen;  this  forms  the  anterior  homndary  of  tlie  spheno-maxillary  fissure:  occasion- 
ally, no  such  non-articnlar  margin  exists,  the  fis.su re  bciug  comjdeted  by  the  direct 
junction  of  the  maxillary  and  s[ihcnoid  hones  or  by  the  interposition  of  a  small 
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Wormian  bone  in  the  angular  interval  between  them.  On  the  upper  surface  of 
the  orbilal  process  are  seen  the  orifices  of  one  or  two  temporo-malar  canals;  one 
of  these  usually  opens  on  the  posterior  surface,  the  other  (occasionally  two)  on 
the  facial  surface:  they  transmit  filaments  (temporo-malar)  <)f  the  nrhital  brunch 
of  the  su|»erior  maxillary  nerve.  The  maxillary  process  is  a  nm^h,  triangular 
surface  which  articulates  with  the  suj>erior  maxillary  bone.  The  zygomatic  pri)- 
icess,  long,  narrow,  and  i^errated,  articulates  with  the  zygomatic  process  of  the 
temporal  bone.  Of  the  four  borders,  the  antero-auperior  or  orbital  is  smooth, 
arched,  and  forms  a  considerable  part  of  the  circumference  of  the  orbit.  The 
fiutero-hift'n'or  or  mariUnrif  border  is  rough,  und  bevelled  at  the  expense  of  its 
inner  table,  to  articulate  with  the  superior  maxillary  bone;  affording  attachment 
by  its  margin  to  the  Levator  labii  superioris  pniprius,  just  at  its  point  ««f  junction 
with  the  superior  maxillary.  The  postero-Huperiftr  or  trmporalhimh^r.,  curved  like 
an  italic  letter/',  is  continuous  above  with  the  commencement  of  the  temporal 
ridge;  below,  with  the  upper  border  of  the  zygomatic  arch:  it  affords  attachment 
to  thp  temporal  fascia.  The  paste ro-inferior  or  zifgomatic  b<u'der  is  continuous 
with  the  lower  border  of  the  zygomatic  arch,  affording  attachment  by  its  rough 
edge  to  the  Masseter  muscle. 

Development. — The  miliar  bone  ossifies  generally  from  two,  but  occasionally 
from  three,  centres.  One,  which  forms  the  chief  part  of  the  bone,  appears  about 
the  seventh  week,  near  the  orbital  margin.  The  sectmd  appears  somewhat  later, 
along  the  lower  margin.  The  third,  when  it  exists,  is  found  in  the  hinder  border. 
The  bone  is  sometimes,  after  birth,  seen  to  be  divided  by  a  horizontal  suture  into 
an  upper  and  larger  divisirui  and  a  lower  aud  smaller.  This  divided  condition  is 
probably  due  to  the  persistent  separation  of  the  two  centres  of  ossification.  In 
some  fpiadrumana  the  malar  bone  consists  of  two  parts,  an  orbital  and  a  malar, 
whi<th  are  ossified  by  separate  centres. 

Articulations.— With  four  br)nes :  three  of  the  cranium,  frontal,  sphenoid,  nnd 
tempoi-al :  anil  one  of  the  face,  the  superior  maxillary. 

Attachment  of  Muscles,— To  five:  The  LevatfO*  labii  superioris  proprius, 
Zygomaticua  major  and  uiiutvr,    Masseter,  and  Temporal. 


The  Palate  Bones. 

The  Palate  Bones  [palatum.,  the  palate)  are  situated  at  the  back  part  of  the 
nasal  foss«? :  they  are  we<lged  in  between  the  superior  maxillary  bones  and  the 
pterygoid  processes  <d'  the  sfihenojd.  Each  bone  iissists  in  the  formation  of  three 
cavities:  the  floor  and  outer  wall  of  the  nose,  the  roof  of  the  mouth,  aud  the  floor 
of  the  orbit,  and  enters  into  the  formation  of  two  fossa?,  the  spheno-maxillary  and 
pterygoid;  and  one  fissure,  the  spheno-maxillary.  In  form  the  jmlate  bone  some- 
what resembles  the  letter  L,  and  may  be  divided  into  an  inferior  or  horizontal 
plate  and  a  superior  or  vertical   plate. 

The  Horizontal  Plate  is  thick,  of  a  ([iindrihitenil  form,  and  ]»resents  two  sur- 
faces and  four  borders.  The  superior  surfnre,  concave  from  side  to  side,  forms 
the  back  part  of  the  floor  of  the  nostril.  The  inferior  surface,  slightly  concave 
and  rough,  forms  the  back  part  of  the  hard  palate.  At  its  posterior  part  may  be 
seen  a  transverse  ridge,  more  or  less  marketl,  fitr  the  attachment  of  jiart  of  the 
aponeurosis  of  the  Tensor  palati  muscle.  At  the  outer  extremity  of  this  ridge  is 
a  deep  groove  converted  into  n  canal  by  its  articulation  with  the  tuberosity  of  the 
superior  maxillary  bone,  and  forming  the  posterior  piflatifte  vanal.  Near  this 
groove  the  orifices  of  one  or  two  small  canals.  arrfS»ori/  posterior  palatine,  may  be 
seen.  The  anterior  border  is  serrated,  bevelle<l  at  the  expense  of  its  inferior  sur- 
face, and  articulates  with  the  palate  process  of  the  superior  maxillary  bone.  The 
ptnttt-rior  border  is  concave,  free,  uw\  serves  for  the  attachment  of  the  soft  palate. 
Its  inner  extremity  is  sharp  and  pointed,  and,  when  united  uith  the  opposite  bone, 
fiu-ms  a  projectinj;  process,  the  posterior  nasal  spine^  for  the  attachment  of  the 
Azygos  uvTiia;.     The  external  border  is  united  with  the  lower  part  of  the  perpen- 
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dicular  plate  almost  at  right  angles.  Tlie  interntjIhcn-Aer^  die  thickest,  is  serrated 
for  articulation  with  its  ft'lluw  of  the  opposite  side  ;  its  superior  edge  is  raised  into 
a  ridge,  which,  united  with  the  opposite  bone,  forms  a  crest  in  which  the  vomer  is 
received. 

The  Vertical  Plate  {Fig.  1(31)  is  thin,  of  an  oblong  form,  and  directed  upward 
and  a  little  inward.  It  presents  two  surfaces,  iin  exieniai  and  an  internal,  and 
four  borders. 

The  internal  surface  presents  at  its  lower  jtart  a  broad^  shallow  depression, 
which  forms  part  of  the  inferior  meatus  of  the  nose.     Inimediutely  above  this 

is    a    well -marked    horixnntal 
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Fig.  161.— Left  paluto  bone.    iDlcmiil  \iow.    (Enlarged.) 


ridge,  tlie  inferior  turhiuated 
erext,  for  articulation  with  the 
inferior  turbinated  bone ; 
above  this,  a  second  broad, 
shallow  depression,  which 
forms  part  of  the  middle  mea- 
tus, surmounted  above  by  a 
borizonfjil  ridge  less  promi- 
nent than  the  inferior,  the 
superior  ttirhinntt'tl  cresf,  for 
articulation  with  the  middle 
turbinated  bone.  Above  the 
supei-ior  turbinated  crest  is  a 
narrow,  horizontal  groove, 
which  forms  part  of  the  su- 
perior meatus. 

The  external  flurface  is 
rough  and  irregular  tbr<*ugh- 
out  the  greater  part  of  its 
extent,  ft)r  articulation  with 
the  inner  surface  of  the  su- 
perior maxiltarv  bone,  its  upper  and  back  part  being  smoctth  where  it  enters  into 

the  formation  of  the  spheno-maxillary  fossa  ;  it  is  also  stuootb  in  front,  where  it 

covers  the  orifice  i>f  the  antrum.     Toward  the  back  part  of  this  surface  is  a  deep 

groove,  converted  into  a  canal,  the  pmft'rwr 

palatini^  by  its  articulation  with  the  supe- 
rior maxillarv  bone.     It  transmits  the  piis- 

lerior  or  descending  palatine  vessels  and 

one   of   the  descending  ])abitine  branches 

from   Meckel's  ganglion. 

The  anterior  border  is  thin,  irregular, 

and   presents,  opposite  the  inferior  turbi- 
nated crest,  a  pointed,   projecting  lamina. 

the   tnaxilhiry  pron'Hn,   which    is   directed 

forward,  and  closes  in  the  lower  and  back 

part  of  the  opening  of  the  antrum.     The 

posterior  border  (Fig.  102)  presents  a  deep 

groove,  the  e<lges  of  which  are  serrated  for 

articulation  with  the  pterygoid  process  of 

the  sphenoid.      At   the  lower  part  of  this 

border  is  seen  a  pyramidal  process  of  bone, 

the  ptcrifgoid  proct-sa  or  tuberosity  of  the 

palate,  wliich  is  received  into  the  angular 

interval  between  the  two  pterygoid  plates 

of  the  sphenoid  at  their  inferior  extremity. 

This  process  presents  at  its  hack    part   a 

median  groove  and  two  lateral  surfaces.     The  groove  is  smooth,  and  forms  part 
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of  the  pterygoid  fossa,  affording  attachment  to  the  luteinal  pterygoid  muscle; 
whilst  the  lateral  surfaces  are  rough  and  uneven,  fur  articulation  with  the  anterior 
bonier  of  each  pterygoid  plate.  A  few  fibres  of  the  Superior  constrictor  arise  from 
the  tuberosity  of  the  palate  bone.  The  base  of  this  process,  continuous  with  the 
horizontal  portion  of  the  bone,  presents  the  apertures  of  the  ac^iessorif  desrendini/ 
palatine  canah,  through  which  pass  the  two  siualler  descending  branches  of 
Meckers  ganglion  ;  whilst  its  outer  surface  is  rough  for  articulation  with  the  inner 
surface  of  the  body  of  the  superior  maxillary  bone. 

The  superior  border  of  the  vertical  plate  presents  two  well-marked  processes 
sepamted  by  an  intervening  notch  or  foramen.  The  anterior,  or  larger,  is  culled 
the  orbital  procesa  ;  the  |iosterior,  the  sphenoidal. 

The  Orbital  ProceBS>  directed  upward  and  outwanl.  is  placed  on  a  higher  level 
than  the  sphenoidal.  It  presents  five  surfaces,  whit-h  enclose  a  hollow  cellular 
cavity,  and  is  connected  to  the  perpendicular  plate  by  a  narrow,  constricted  neck. 
Of  these  five  surfaces,  three  are  articular,  two  non-articular  or  free  surfaces.  The 
three  articular  are  the  anterior  or  maxiUanj  surface,  which  is  directed  forward, 
outward,  and  downward,  is  of  an  oblong  form,  and  rough  for  articulation  with 
the  superior  maxillary  bone.  The  poafcn'or  or  sphenoidal  surface  is  directed 
backward,  upward,  and  inward.  It  ordinarily  presents  a  small,  open  cell,  which 
Communicates  with  the  sphenoidal  cells,  and  the  nmigins  of  which  are  serrated 
for  articulation  with  the  vertical  part  of  the  s]dicnoidal  turbinated  bone.  The 
internal  or  ethmoidal  surface  is  directed  inward,  upward,  and  forward,  and 
articulates  with  the  lateral  mass  of  the  ethmoid  bone.  In  some  cases  the  cellular 
cavity  above  mentioned  opens  on  this  surface  of  the  bone;  it  then  communicates 
with  the  posterior  ethmoidal  cells.  More  rarely  it  opens  on  both  surfaces,  ami 
then  communicates  both  with  the  posterior  ethmoidal  and  the  s[ihenoidal  cells, 
The  non-articular  or  free  surfaces  are  the  superior  or  oHufal,  directed  upward  and 
outward,  of  triangular  fonn,  concave,  smooth,  and  forming  the  back  part  of  the 
floor  of  the  orbit ;  and  the  external  or  zugomatic  surface,  directed  outward, 
backward,  and  downward,  of  an  oblong  form,  smooth,  lying  in  the  spheno-maxil- 
lary  fossa,  and  looking  into  the  zygomatic  fo.ssa.  The  latter  surface  is  separated 
from  the  orbital  by  a  smooth,  rounded  border,  which  enters  into  the  formation 
of  the  spheno-maxillary  fissure. 

The  Sphenoidal  Process  of  the  palate  bone  is  a  thin,  compressed  plate,  much 
smaller  than  the  orbital,  and  dijected  upward  and  inward.  It  presents  three 
surfaces  and  two  borders.  The  nuperior  surface,  the  smallest  of  the  three, 
articulates  with  the  under  surface  of  the  sphenoidal  turbinated  bone;  it  presents  a 
groove,  which  contributes  to  the  formation  of  the  pterygo-palatine  canal.  The 
internal  surface  is  concave,  and  forms  part  of  the  outer  wall  of  the  nasal  fossa. 
The  external  surface  is  divided  into  an  articular  and  a  non-articular  portion:  the 
former  is  rough,  for  articulation  with  the  inner  surface  of  the  pterygoid  process 
of  the  sphenoid;  the  latter  is  smooth,  and  forms  i>art  of  the  sphenft-maxillary 
fossa.  The  anterior  border  forms  the  posterior  boundary  of  the  spheno-palatine 
foramen.  The  posterior  border,  serrated  at  the  expense  of  the  outer  table, 
articulates  with  the  inner  surface  of  the  pterygoid  process. 

The  orbital  and  sphenoidal  processes  are  separated  from  one  another  by  a  deep 
notch,  which  is  converted  into  a  foramen,  the  spheno-palatine^  by  articulation 
with  the  sphenoidal  turbinated  bone.  Sometimes  the  two  processes  are  united 
above,  and  form  between  them  a  complete  fiuamen,  or  the  notch  is  crossed  by  one 
or  more  spicuke  of  bone,  so  as  to  form  two  or  more  foramina.  In  the  articulated 
skull  this  foramen  opens  into  the  back  part  of  the  outer  wall  of  the  superior 
[meatus,  and  transmits  the  spheno-palatine  vessels  and  the  superior  nasal  and' 
naso-palatine  nerves. 

Development. — From  a  single  centre,  which  makes  its  appearance  about  the 
second  month  at  the  angle  of  junction  of  the  two  [dates  of  the  bone.  From  this 
point  ossification  spreads  inward  to  the  horizontal  plate,  downward  into  the 
tuberosity,  and  upward  into  the  vertical  plate.     In  ihe  foetus  the  horizontal  plate 
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is  much  longer  than  the  vertical,  and  even  af'.er  it  is  fully  ossified  tlie  whole  bone 
is  at  first  remarkable  for  its  shortness. 

Articulations. — With  six  bones:  the  sjihen<>id,  ethmoid,  superior  ma.xillary, 
inferi<»r  turbinated,  vomer,  antl  opposite  palate. 

Attacliment  of  Muscles. — To  four:  the  Tensor  palati,  Azygos  uvuhe.  Internal 
pterygoid,  and  Superior  constrictor  of  the  pharyn.x. 

The  Inferior  Turbinated  Bones. 

The  Inferior  Turbinated  Bones  {titrl/o,  a  whirl)  are  situated  one  on  each  side  of 
the  outer  wall  <if  the  nasal  fossie.  Each  consists  of  a  layer  of  thin,  spongy  bone, 
curled  upon  itself  like  a  scroll — hence  its  name  '*  turbinated  " — and  extends  hori- 
zontally along  the  outer  wall  of  the  nasal  fossa,  immediately  below  the  orifice  of 
the  antrum.     Each  bone  presents  two  surfaces,  two  borders,  and  two  extremities. 

The  internal  surface  (Fig.  lO^l)  is  convex,  porforated  by  nnmennis  apertures, 
and  traversed  by  longitudinal  grooves  and  canals  for  the  lodgment  of  arteries  and 
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Fig.  164.— Riglit    inferior  turbinated  bone. 
External  aurfiice. 

veins.  In  the  recent  state  it  is  covered  by  the  lining  membrane  of  the  nose.  The 
external  surface  is  concave  (Fig.  164),  ami  forms  part  of  the  inferior  meatus.  Its 
upppr  border  is  thin,  irregular,  and  connected  to  vai'i«uis  bones  along  the  outer 
wall  of  the  nose.  It  may  be  divided  into  three  [tortious  :  of  these,  the  anterior 
articulates  witli  the  inferior  turlunated  crest  of  the  superior  maxillary  bone;  the 
posterior  with  the  inferior  turbinated  crest  of  the  palate  bone  ;  the  middle  portion 
of  the  superior  border  jtresents  three  well-marked  proces.^ies.  which  vary  much  in 
their  size  and  form.  Of  these,  the  anterior  and  smallest  is  situated  at  the  junction 
of  the  anterior  fourth  with  the  posterior  three-fourths  id'  the  bone  :  it  is  small  and 
pointed,  anil  is  called  the  hirhrtfmal  procfm  ;  it  articulates  by  its  a])ex  with  the 
anterior  inferior  angle  of  the  lachrymal  bone,  and  by  its  margins  with  tlie  groove 
on  the  hack  of  the  nasal  process  of  the  superior  maxilhiry,  and  thus  assists  in 
forming  the  cnnal  for  tbe  tnisal  duct.  At  the  j(inctii>ii  of  the  two  middle  fourths  of 
the  bone,  but  encroaching  on  its  posterior  fourth,  si  bnwd.  thin  plate,  thv  etJimoidftl 
procfitH,  ascends  to  join  the  unciform  process  of  the  ethmoid  ;  from  the  lower  border 
of  this  process  a  thin  lamina  of  hone  curves  <Jownward  and  outward,  hoftking  over 
the  h)vver  edge  of  tbe  orifice  of  the  antrum,  which  it  narrows  below:  it  is  called 
the  Hutrifitirt/ prot'eits^  and  fixes  the  bone  finrdy  on  to  the  outer  wall  of  the  nasal 
fossa.  The  lufi-nor  border  is  free,  thick,  antl  cellular  in  structure,  more  especially 
in  the  middle  of  the  bone.  Tioth  ej'tremitit'»  are  more  or  less  narrow  and  pointed, 
the  posterior  being  the  more  ta|iering.  If  the  bone  is  held  so  that  its  outer  con- 
cave surface  is  directetl  backward  (/.  e.  toward  the  holder),  and  its  superior  border, 
from  which  the  lachrymal  and  ethmoidal  proces.ses  project,  upwanl,  the  lachrymal 
process  will  be  directed  to  the  side  to  which  the  bone  belongs.' 

Development. — By  a  single  centre,  which  makes  its  appearance  about  tbe 
midille  of  hetiil  life. 

Articulations. — With  four  bones:  one  of  the  cranium,  tbe  ethmoid,  and  three 
of  the  face,  tiie  superior  maxillary,  lachrymal,  and  palate. 

No  muscles  are  attached  to  this  bone. 

'  If  tlie  laohrymnl  proc<?ss  is  broken  off,  as  is  often  the  rns<?,  the  side  to  which  \he  bonetx?longB 
maybe  known  by  rewllecting  that  the  iiiaxiilnry  process  h  ni-arcr  the  back  than  the  front  of  the  lt»one. 
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With  tnp.  maxiU,  bone»  and  pnlait, 
Fio.  165.— The  vomer. 


The  Vomer. 

The  Vomer  {vomt'r,  a  ploughshare)  is  a  sin^rle  bone,  situated  vertically  at  the 
back  part  of  the  nasal  fossae,  forming  part  tif  ilio  septimi  of  rhe  nose.  It  is  thin, 
somewhat  like  a  ploughshare  in  form  ;  but  it  varies  in  different  iutlividuals,  being 
fre'^uently  bent  to  one  or  the  other  side;  it  presents  for  examination  two  surfaces 
and  four  borders.  The  lateral  ifurfnreH  are  smooth,  marked  by  j^mall  furrows  for 
the  lodgment  nf  blood-ve88els,  and  by  a  groove  on  each  .<ide.  soiiietiincs  a  canal, 
the    ft(tno-palatifw,    which     runs 

oblitjuely  downward  and  forward  ^,^ 

to  the  intermaxillary  suture ;  it  "^  ^"^    ' 

transmits  the  naso-palatinc 
nerve.  The  »upen'frr  harder^  the 
thickest,  presents  a  deep  gr<iove, 
bounded  on  each  side  by  a  hori- 
zontal projecting  ala  of  hone ; 
the  groove  receives  the  rostrum 
of  the  sphenoid,  whilst  the  ala? 
are  overlapped  and  retained  by 
lamina  (the  vaginal  profrtit(r>i) 
which  project  from  the  under 
surface  of  the  body  of  the  sjdie- 
noid  at  the  base  of  the  pterygoid 
processes.  At  the  front  of  the 
groove  a  fissure  is  left  for  the  transmission  of  blood-vessels  to  the  substance  of 
the  bone.  The  inferior  bonier,  the  longest,  is  broad  and  uneven  in  front,  where 
it  articulates  with  the  two  superior  niaxillury  bones;  thin  and  sharp  behind, 
where  it  joins  with  the  palate  bones.  The  upper  half  of  the  auferior  httnier 
usually  consists  of  two  laminiu  of  bone,  between  which  is  received  the  jicrpendic- 
ular  plate  of  the  ethmoid  ;  the  lower  half,  also  separated  into  two  lumiute,  receives 
between  them  the  lower  margin  of  the  triangitlar  cartilage  of  the  nose.  The 
posterior  Innuhr  is  free,  concave,  and  separates  the  nasal  fossic  beliin<l.  It  is  thick 
and  bifid  above,  thin  below. 

The  surfaces  f)f  tlie  vomer  are  covered  by  mucous  membrane,  which  is  intimately 
connected  with  the  periosteum,  with  the  intervention  of  very  little,  if  any,  sub- 
mucous connective  tissue.  Hence  polypi  are  rarely  found  growing  from  this  sur- 
face, though  they  frequently  grow  from  the  outer  wall  of  the  nasal  fossae,  where 
the  submucous  tissue  is  abundant. 

Deyetopment. — The  vomer  at  an  early  period  consists  of  two  lamina?,  separated 
by  a  very  considerable  interval,  juid  enclosing  between  them  a  plate  of  cartilage, 
which  is  prolonged  forward  to  fonu  the  ren)ain<ler  of  the  septum.  Ossification 
commences  in  it  by  a  single  centre  about  the  eighth  week.  From  this  nucleus  the 
two  laminre  are  formed.  They  begin  lo  coalesce  ut  the  lower  part,  but  their  union 
is  not  complete  until  after  puberty. 

Articulations. — With  six  bones  :  two  of  the  cranium,  the  sjdjenoid  and  ethmoid ; 
and  four  of  the  face,  the  two  superior  maxillary  and  the  two  palate  bones;  and 
with   the  cartilage  of  the  septum. 

The  vomer  has  no  muscles  attached  to  it. 

The  Inferior  Maxillary  Bone. 

The  Inferior  Maxillary  Bone  (the  ManJibh^),  the  largest  and  strongest  bone 
of  the  fac€'.  serves  for  the  reception  of  the  lower  teeth.  It  consists  of  a  curved, 
horizontal  portion,  the  M//,  and  two  perjiendicular  portions,  the  ramij  which  join 
the  back  part  of  the  body  nearly  at  right  angles. 

The  Horizontai  Portion  or  Body  (Fig.  I(t6),  is  convex  in  its  general  outline,  and 
carved  somewhat  like  a  horseshoe.  It  presents  for  examination  two  surfaces 
and  two  borders.     The  external  surface  is  convex  from  side  to  side,  concave  from 
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above  (downward.  In  the  median  line  is  a  vertical  ridge,  the  st/mphi/sia,  which 
extends  from  the  u|i|ier  to  the  hiwer  border  of  the  bone,  and  indicates  the  puint  of 
junction  of  the  two  pieces  f)f  which  the  bone  is  compose*!  at  an  early  period  of  life. 
The  lower  part  of  the  ridge  terminates  in  a  prominent  triangular  eminence,  the 
mental  provetts.  This  eminence  is  rounded  below\  and  often  presents  a  median 
depression  separating  two  processes,  the  mental  fiihereli's.  It  forms  the  chin,  a 
feature  peculiar  to  the  human  skull.  On  either  side  of  the  symphysis,  just  below  the 
cavities  for  the  incisor  teeth,  is  a  depression,  the  incktve  fossa,  for  the  attachment 
of  the  Levator  menti  (or  Levator  labii  inferioris) ;  more  externally  is  attached  a 
portion  of  the  Orbicularis  oris  {Accesgorii  Odneulark  inferhrk),  antb  still  more 
externally,  a  foramen,  the  7neiital  forainen,  for  the  passage  of  the  mental  vessels 
and  nerve.  This  foramen  is  placed  just  below  the  interval  between  the  two 
bicuspid  teeth.  Running  outward  from  the  base  of  the  mental  process  on 
each  side  is  a  ridge,  the  cxtenud  oblvjU*'  line.  The  ridge  is  at  first  nearly 
horizontal,  but  afterward  inclines  upward  and  backward.^  and  is  continuous 
with  the  anterior  border  of  the   ramus :   it  affords   attachment  to  the  Depressor 
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Qrmtf  f»r  facial  artery. 
Fig.  166.— Inferior  maxlUnr)'  bone.    Outer  surface,    ^ide  view*. 

labii  inferioris  and   Depressor  anguli  oris ;    below   it   the  platysma  myoides   is 
attached. 

The  internal  surface  (Fig.  167)  is  concave  from  side  to  side,  convex  from  above 
downward.  In  the  middle  line  is  an  indistinct  linear  depression,  corresponding 
to  the  symphysis  externally  j  on  either  side  of  this  depression,  just  below  its  centre. 
are  four  prominent  tubercles,  placed  in  pairs,  two  above  and  two  below;  they  are 
called  the  (jetttn!  tnberrles,  and  afford  attachment,  the  upjier  pair  to  the  Genio- 
hyo>glossi  muscles,  the  lower  pair  to  the  (ienio-hyoiilei  muscles.  Sometimes  the 
tubercles  on  each  side  are  blendetl  into  one  :  at  others  they  all  unite  into  an  irrcgwhir 
eminence  ;  or.^  again,  nothing  but  au  irregularity  may  be  seen  on  the  surface  of  the 
bone  at  this  part.  On  either  side  of  the  genial  tubercles  is  an  oval  depression,  the 
suhliitijuiil  fosstT^  for  lodging  the  sublingual  gland  :  and  beneath  the  fossa  a  rough 
depression  (m  each  side  which  gives  attnchmeut  to  the  anterior  belly  of  the 
Digastric  muscle.  At  the  buck  part  of  the  sublingual  fu.ssa  the  iiitental  ohfrf/u*' 
line  {mtflo-htfOHfeait)  vomiuvncea.',  it  is  at  first  friintly  marked,  but  becomes  more 
distinct  as  it  passes  upward  and  outwanl,  and  is  especially  prominent  njjposite 
the  last  two  molar  teeth;  it  affords  attachment  throughout  its  whole  extent  to  the 
Mylohyoid  muscle ;  the  Superior  constrictor  of  the  ]»harynx  with  the  pterygo- 
maxillary  ligament  being  attacheii  above  its  posterior  extremity,  near  the  alveolar 
margin.     The  portion  of  the  bone  above  this  ridge  is  smooth,  and  covered  by  the 
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coits  membrane  of  the  mouth  ;  the  portion  below  presents  an  oblong  depression, 
the  nihmaxiUary  fosm^  wi«ier  behind  than  in  front,  for  the  hjiiginent  of  the  sub- 
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Fig.  167,— Inferior  tnaxUlary  bone.    Inner  surface.    Side  view. 

maxillary  gland  The  external  oblique  line  and  the  internal  or  mylo-hyoidean  line 
divide  the  body  of  the  bone  into  a  superior  or  alveolar  and  an  inferior  or  basilar 
portion. 

The  superior  or  alveolar  border  is  wider,  and  its  margins  thieker,  behind  than 
in  front.  It  is  hollowed  into  numerous  cavities,  for  the  reception  of  the  teeth ; 
these  cavities  are  sixteen  in  number,  and  vary  in  depth  and  size  aeconiing  to  the 
teeth  which  they  contain.  To  its  outer  side,  the  Bucciniitor  niusele  is  jittached  as 
far  forward  us  the  first  molar  tooth.  The  inferior  border  is  rounded,  Kmger  than 
the  superior,  and  thicker  in  front  than  behind;  it  presents  a  shallcjw  groove,  just 
where  the  body  joins  the  ramus,  over  which  the  facial  artery  turns. 

The  Perpendicular  Portions,  or  Eami,  are  of  a  (pia<li*ihilenil  form.  Each 
presents  for  examinatioti  two  surfaces,  four  borders,  and  two  processes.  The 
external  surface  is  flat,  marked  with  ridges,  and  gives  attachment  tliroiighout  nearly 
the  whole  of  its  extent  to  the  Mtisseter  muscle.  The  iuterfutl  gurfare  presents 
about  its  centre  the  obliipie  aperture  of  the  inferior  denial  canal,  for  the  passage 
of  the  inferior  dental  vessels  and  nerve.  The  margin  of  this  oj^cning  is  irregular; 
it  presents  in  front  a  prominent  ridge,  sunnounted  Ity  a  sharj>  sjjine,  the  lint/ula, 
which  gives  attachment  to  the  internal  lateral  ligament  of  the  lower  jaw,  and  at 
its  lower  and  back  part  a  notch  leading  to  a  groove,  the  mi/lo-hj/oidean,  which  runs 
obliijuely  downward  to  the  back  part  of  the  submaxillary  fossa,  and  lodges  the 
,  inyb)-liyoid  vessels  and  nerve.  Behind  the  groove  is  a  rough  surface,  for  the 
'insertion  of  the  Internal  pterygoid  muscle.  The  inferior  dental  canal  runs  obliijuely 
downward  an<l  f  jrward  in  the  substance  of  the  ramuw,  and  then  horizontally 
forward  in  the  body;  it  is  here  placed  under  the  alveoli,  with  which  it  communi- 
cates by  small  openings.  On  arriving  at  the  incisor  teeth,  it  turns  back  to 
communicate  with  the  mental  foramen,  giving  ofl*  two  small  canals,  which  run 
forward,  to  be  lost  in  the  cancellous  tissue  of  the  bone  beneath  the  incisor  teeth. 
This  canal,  in  the  posterior  two-thirds  of  tiie  bone,  is  situated  nearer  ihe  internal 
surface  of  the  jaw;  and  in  the  anterior  third,  nearer  its  external  surface.  Its 
walls  are  composed  of  compact  tissue  at  either  extremity,  anti  of  cancellous  in  the 
centre.  It  contains  the  inferior  dental  vessels  and  nerve,  from  which  branches  are 
distributed  to  the  teeth  through  small  apertures  at  the  bases  of  the  alveoli.     The 
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lower  border  of  the  ramus  is  thick,  stmight.  ami  continuous  with  the  body  «if  the 
bone-  At  its  junction  with  the  ji(i{*terior  b(u-<k*r  is  the  angh'  of  thr  jan\  which  is 
either  inverted  or  everted,  and  uiarked  hy  rcuigh,  oblitjue  ridges  on  each  nide,  for 
the  attachment  of  the  Ma^sseter  externally,  and  the  luiernal  jtteryjToid  internally; 
the  stylo-raaxillary  ligament  i^  attached  to  the  hone  between  these  muscles.  The 
anteriftr  hnnlfr  is  thin  above,  thicker  beh>w,  ami  continuous  with  the  external 
oblit|ne  line.  The  poaten'or  border  is  thick,  smooth,  rounded,  and  covered  by  the 
parotid  gland.  The  upper  border  of  the  ramus  is  thin,  and  jnesents  two  proee.saea, 
separated  by  a  deep  concavity^  the  8it/m(n'd  notch.  Of  these  processes,  the  anterior 
is  the  coronoid^  the  posterior  the  rondtfloid. 

The  C or onoid  Process  is  a  thin,  flattened,  triangular  eminence  of  bone,  which 
varies  in  shape  and  size  in  ilifferent  subjects,  and  serves  chiefly  for  the  attachment 
of  the  Tem}ioral  muscle.  Its  extvnud  mtrface  is  smooth,  and  aftords  attachment 
to  the  Temporal  muscle.  Its  internal  nnrfaee  gives  attachment  ttv  the  Temjtoral 
muscle,  and  presents  the  commencement  of  a  longitudinal  ritlge.  which  is  continued 
to  ihc  posterior  part  of  the  alvefdar  process.  On  the  outer  side  of  this  ridge  is  a 
deep  groove,  continued  below  on  the  outer  side  of  the  alveolar  process ;  this  ridge 
and  |jart  of  the  groove  afford  attachment,  above,  to  the  Temjioral;  below,  to  the 
Buccinator  muscle. 

The  Condyloid  Process,  shorter  but  thicker  than  the  coronoid.  crmsists  of  two 
portions  :  the  eondj//*\  and  tiie  constricted  jfortiim  which  supports  the  condyle,  the 
iieck.  The  cnndi/le  is  of  an  oblong  form,  its  long  axis  being  transverse,  and  set 
obliquely  on  the  neck  in  such  a  manner  that  its  outer  end  is  a  little  more  forward 
and  a  little  higher  than  its  inner.  It  is  convex  from  before  backward  and  from 
side  to  side,  the  articular  surface  extending  farther  on  the  posterior  than  on  the 
anterior  asjyect.  The  mwk  of  the  condyle  is  flattened  from  before  backward,  and 
strengtheueil  by  ridges  which  descend  fn»m  the  f<u'e  |>art  and  sides  of  the  condyle. 
Its  lateral  margins  are  narrow,  aud  present  externally  a  tubercle  for  the  external 
lateral  ligament.  Its  posterior  surface  is  convex  ;  its  anterior  ia  hollowed  out 
on  its  inner  siile  bv  a  depression  (the  ptrrifgoid  fosm),  for  the  attachment  of  the 
External  pterygoid. 

The  Sigmoid  Notch,  separating  the  two  processes,  is  a  deep  semilunar  depres- 
sion,  crossed  by   the  masseteric   vessels  and  nerve. 

Development. — The  lower  jaw  is  deveh>ped  principally  from  membrane,  but 
partly  from  cartilage.  The  process  of  ossification  commences  early — before,  indeed, 
any  bone  except  the  clavicle.  Between  the  fifth  and  sixth  week  a  centre  of  ossi- 
fication appears  in  the  membrane  on  the  (uiter  surface  <)f  Meckel's  cartilage  (see 
page  120),  from  which  the  greater  part  of  the  lnuie  is  found.  A  second  centre 
afipears  in  the  metribrane  on  the  inner  surface  (d'the  tooth-sockets,  from  whii-hthe 
inner  wall  of  the  sockets  td'  the  teeth  is  formed  ;  this  terminates  nbove  in  the  lingtda. 
The  anterior  extreraitv  of  Meckel's  cartilage  becomes  ossified,  forming  the  body 
of  the  bone  on  each  si<le  of  the  symphysis.  Anil,  finally,  two  supplemental  jiatches 
of  cartilage  appear  at  thecomlvle  and  at  the  angle,  in  which  centres  of  ossification 
for  these  parts  appear.  At  birth  the  hone  consists  of  two  halves,  united  by  a 
fibrous  symphysis,  in   which   ossification   takes   |ilace  during  the  first  year. 

Articulation.— ^Vith  the  glenoid  fossie  of  the  two  temporal  bones. 

Attachment  of  MiiBclea. — To  fifteen  pairs  :  to  its  external  surface,  commencing 
at  the  symphysis,  and  proceeding  backward :  Levator  menti.  Depressor  labii  infe- 
rioris,  Depressor  anguli  oris,  Platysma  mvoides.  Buccinator,  Ma.^iseter;  a  portion 
of  the  Orbicularis  oris  (Accessruii  orbicuhiris  inferioris)  is  also  attached  to  this 
surface.  To  its  internal  surface,  c«miT«encing  at  the  same  point:  (ienio-hyo- 
glossus,  Geniobyoideus,  Myl<»-hyoideus,  Digastric,  Superior  constrictor.  Temporal, 
Internal  pterygoid.  Externa!  pterygoid. 

CHANGES  PRODUCED  IN  THE  LOWER  JAW  BY  AGE 

Tlie  chftUift's  which  the  luwor  jaw  uriilerL'oes  aficr  hirth  relate  U)  to  the  altorafions  effected 
in  the  body  of  the  Ixme  by  the  tirst  and  second  dentitions,  the  loss  of  the  teeth  in  the  aged,  and 
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Side  View  op  the  Lower  Jaw  at  Different  Periods  of  Life. 


Fig.  168.— At  birth. 


Fig.  169.— At  puberty. 


Fig.  170.— In  the  adult. 


Fio.  171.— Ill  old  age. 
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the  subsomient  absi>rption  of  the  alveoli ;  (2)  to  the  size  and  situation  of  the  dental  canal ;  and  (3) 
to  the  iinL'lc  at  whieh  the  mm  us  joins  with  the  body. 

Ai  birth  iFi^'.  It'S)  the  Ixjue  nj|ji*ii4ts  uf  lateral  hsilves,  united  l»y  fibrous  tissue.  The  body 
is  a  mere  shell  y*i'  bone,  eomuining  the  s^jckets  <»f  the  tw«i  incistr.  the  canine,  and  (he  two  tom- 
prtrary  ninlar  teeth,  irufierfectly  partitioned  from  one  another.  The  dental  canal  is  ollar^e  size, 
and  runs  near  the  lower  border  of  the  l>one,  the  mental  foramen  openinu  beneath  the  soeket  of 
the  fii-Kt  nuilar.  The  angle  is  obtuse  fl7r>®},  and  the  eondyloiil  jjortion  nearly  in  tin*  same  hori- 
zontal line  with  the  Ixxiy ;  the  neck  of  the  condyle  18  short,  and  l>ont  baekward.  The  coronoid 
process  is  of  cf)mparatively  larjere  size,  and  situated  at  ritrht  angle.s  with  the  rest  (d'  the  bone. 

4/^''''  birth  (tig.  ItilJ)  the  two  .segments  of  the  Ixnie  become  ji/ined  at  the  symphysis,  from 
below  upward,  in  the  first  year  ;  but  a  trace  of  senjiration  nniy  W  visible  in  the  be;:iiuiing  of  the 
second  year  near  the  alveolar  margin.  The  body  becnmes  elonsrated  in  its  wht»lc  lenpth.  but 
more  esfHeeially  behind  the  mental  foramen,  to  provide  space  for  the  three  additional  teeth 
develope<l  in  this  part.  The  depth  of  the  bo<ly  l>eeomes  greater,  owing  to  inereas(!il  growth  of 
the  alvetilar  part,  Ui  afford  room  for  the  fanes  of  the  teeth,  and  bv  thickening  of  the  subdental 
portion,  which  enables  the  jaw  to  withstand  the  powerful  action  of  the  uiastieatorA'  muscles  ,  but 
the  alveolar  portion  is  the  deeper  of  the  two,  and.  conseciuently,  the  chief  part  of  the  body  lies 
above  the  obi imic  line.  The  dental  canal  after  the  sectmd  dentition  is  situate<l  jnst  above  the 
level  of  the  mylo-hyoid  ridge,  and  the  mental  foramen  o(«!upies  the  jxisition  usual  to  it  in  the 
adult.  The  angle  becomes  less  obtuse,  owin^  to  the  separation  of  the  jaws  by  the  teeth. 
(About  the  fourth  year  it  is  XMT.) 

In  the  adult  (Fig.  170)  the  alveolar  and  basilar  jwrtions  of  the  l)ody  are  nsuaUy  of  equal 
depth.  The  mental  foramen  opens  midwav  between  the  upijcr  and  lower  border  of  the  bone, 
and  the  dental  canal  runs  nearly  parallel  with  the  mylo-hyoid  line.  The  ramus  is  almost  vertical 
in  direction,  and  joins  the  body  nearly  at  right  angles, 

/«  oW  a<7e  ( Fig,  171)  the  bone  becomes  great! v  reduced  in  size;  for  with  the  loss  of  the 
teeth  the  alveolar  priK*ess  is  absorbed,  and  the  basilar  part  of  the  bone  alone  reniains;  conse- 
fjuently,  the  chief  part  of  the  bone  is  befow  tlie  obIir|ue  line.  The  dental  canal,  with  the  mental 
foramen  opening  from  it,  is  close  to  the  alveolar  l>ji^er.  The  rami  are  oblique  in  direction,  the 
angle  obtuse,  and  the  neck  of  the  condyle  more  or  les«  l>ent  backward. 


The  Sutures. 

The  bones  of  the  cranium  and  face  are  connected  to  each  other  by  means  of 
Suiuri'H.  That  is,  the  articulating  surfaces  or  edges  of  the  bones  are  more  or  less 
roughened  or  uneven,  and  are  closely  adapted  to  each  other,  a  small  amount  of 
intervening  fibrous  tissue  fastening  them  together.  The  Crannd  Suturt'S  may  be 
divided  into  three  sets  :  1.  Those  at  the  verte.x  of  the  skull.  2.  Those  at  the  side 
of  the  skull.     3.   Those  at  the  base. 

The  sutures  at  the  vertex  of  the  skull  are  three :  the  safftttah  (coronal,  and 
lambdtjid. 

The  Sagittal  Suture  {tnterpa?irtaf)  is  formed  hv  the  junction  of  the  two  parietal 
bones,  and  extends  from  the  middle  of  the  frontal  bone  backwanl  to  tlie  superior 
angle  of  the  occipital.  In  childhood,  and  occasionally  in  the  adult,  when  the  two 
halves  of  the  frontal  bone  are  not  united,  it  is  continued  forward  to  tlie  root  of 
the  nose.  This  suture  is  sometimes  perforated,  near  its  posterior  extremity,  bj 
the  parietal  foramen;  and  in  front,  where  it  joins  the  coronal  suture,  a  space  is 
occasionally  left  which   encloses  a  large  Wormian  bone. 

The  Coronal  Suture  (fronto-pariefaf)  extends  transversely  across  the  vertex  of 
the  skull,  and  connects  the  frontal  with  the  parietal  bones.  It  commences  at  the 
extremity  of  the  greater  wing  of  the  sphenoid  on  one  side,  and  terminates  at  the  j 
same  point  on  the  opposite  side.  The  dentations  of  the  suture  arc  luore  inai*ked 
at  the  sides  than  at  the  summit,  and  are  so  constructed  that  the  frontal  rests  on 
the  parietal   above,   whilst  laterally  the  frontal  supports  the  parietal. 

The  Lambdoid  Buture  ((Wfipito-ptfrHiil),  so  called  from  its  resemblance  to  the 
Greek  letter  J,  connects  the  occipital  with  the  parietal  bones.  It  commences  on 
eacli  side  at  the  mastoid  portion  of  the  temporal  bone,  and  inclines  upward  io  the 
end  of  the  sagittal  suture.  The  dentations  of  this  suture  are  very  deep  and  dis- 
tinct, and  are  often  interrupted  by  several  small  Wormian  bones. 

The  sutures  at  the  side  of  the  skull  extend  from  the  external  angular  process 
of  the  frontal  bone  to  the  lower  end  of  the  lambdoid  suture  behind.  The  anterior 
portion  is  formed  between  the  lateral  part  of  the  frontal  bone  above  and  the  malar 
and  great  wing  of  the   sphenoid  below,  forming   the  frontu-malar  and  fronto- 
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^^%enoidal  sutures.  These  sutures  can  also  be  seen  in  the  orbit,  and  iunii  jjart  of 
the  so-called  transverse  facial  suture.  The  posterior  purtion  is  formed  between  the 
parietal  bone  above  and  the  great  wing  ^f  the  sjihenoid,  the  squamous  and  mastoid 
porti<»ns  of  the  temporal  bone,  forming  the  spheno^parietah  nquaMo-parietal^  and 
waHft^-parlt'taJ  sutures. 

The  Spheno -parietal  is  very  short;  it  is  fnniiied  by  the  tip  of  the  great  wing  of 
the  sphenoid,  which  «>verlap8  the  anterior  inferior  angle  of  the  parietal  bone. 

The  Squamo-parietal,  or  SqtiamouB  Suture,  is  arehed.  It  is  formed  by  the 
s«|uam(uis  portion  of  the  temporal  bone  overla|iping  ihe  middle  division  of  the 
lower  b<)rder  «»f  tlie  parietul- 

The  Masto-parietai  is  a  short  suture,  deeply  dentated,  formed  by  the  posterior 
inferior  angle  of  the  parietal  and  the  superior  border  of  the  mastoid  jjortion  of  the 
temporal. 

The  sutures  at  the  base  of  the  skull  are  the  basilar  in  the  centre,  and  on  each 
side  the  petro-occipital^  the  ma»to~occipitaU  the  petro-uphenoidal,  and  the  gquamo- 
gphrnoidal. 

The  Basilar  Suture  is  formed  by  the  j«mcti<in  t)f  the  basilar  surface  of  the 
occipital  bone  witli  the  posterior  surface  of  t!ie  body  of  the  sphenoid.  At  an  early 
perio<l  of  life  a  thin  plate  of  cartilage  exists  between  these  bones,  but  in  theadutt 
they  become  fused  into  one.  Between  the  (mter  extremity  of  the  basilar  suture 
and  the  termination  of  the  lambdoid  an  irregular  suture  exists,  which  is  subdivided 
into  two  porti*uis.  The  inner  portion,  formed  by  the  unifui  of  the  petrous  jmrt  of 
the  temporal  wiih  the  occijitital  bone,  is  termed  the  petro-occipital.  The  outer 
portion,  formed  by  the  junction  of  the  mastoid  part  of  the  temporal  with  the 
occipital,  is  called  the  mas  to- occipital.  Between  the  bones  forming  the  petro- 
occi]>itaI  suture  a  thin  plate  of  cartilage  exists :  in  the  masto-occipital  is  occa- 
sionally found  the  opening  of  the  mastoid  foramen.  Between  the  outer  extremity 
of  the  basilar  suture  and  the  spheno-parietal  an  irregular  suture  may  be  seen, 
formed  by  the  union  of  the  sphenoid  with  the  tem[Mu;d  b«.ne.  The  inner  and 
smaller  portion  of  this  suture  is  termed  the  petro-sphenoidal ;  it  is  fttrmed  between 
the  petrous  portion  of  the  temporal  and  the  great  wing  of  the  sphenoid:  the  outer 
portion,  of  greater  length  and  arched,  is  fonneil  between  the  squamous  portion 
of  the  temporal  and  the  great  wing  of  the  sphenoid;  it  is  called  the  squamo- 
sphenoidal. 

The  cranial  bones  are  connecte<l  with  those  of  the  face,  and  the  facial  bones 
with  each  olher,  by  numerous  sutures,  which,  thfnigh  distinctly  marked,  have 
received  no  s|iecial  names.  The  only  remaining  suture  deserving  especial  con- 
gideratit>n  is  the  transverse.  This  extends  across  the  u|»per  part  tkf  the  face,  and 
is  formed  by  the  junctitui  of  the  frontal  with  the  facial  bones  :  it  extends  from  the 
external  angular  process  of  one  side  to  the  same  jmint  on  the  opposite  side,  and 
connects  the  fnuital  with  the  malar,  the  sphenoid,  the  ethmoid,  the  lachrymal,  the 
superior  maxillary,  and  the  nasal  bones  on  each  side. 

The  sutures  remain  separate  for  a  considerable  period  after  the  com])lete  fi>r- 
mation  of  the  skull.  It  is  probable  that  they  serve  the  purpose  of  permitting  the 
growth  of  the  bones  at  their  margins,  while  their  peculiar  fonnation,  together 
with  the  interposition  of  the  sutural  ligament  between  the  bones  forming  them. 
prevents  the  dispersiim  of  blows  or  jars  received  ujjon  the  skull.  Humphry 
einarka,  **  that,  as  a  general  rule,  tlie  sutures  are  first  obliterated  at  the  jiarts  in 
rhich  the  ossiKcation  of  the  skull  was  last  completed — viz.  in  the  neighborhood 
of  the  fontanelles  ;  and  the  cranial  bones  seem  in  this  respect  to  observe  a  similar 
law  to  that  which  regulates  the  union  of  the  epiphyses  to  the  shafts  of  the  long 
bones."  The  same  author  remarks  that  the  time  of  their  disappearance  is 
extremely  variable:  they  are  sometimes  found  well  marked  in  skulls  edentubuis 
with  age.  while  in  others  which  have  only  just  reached  maturity  they  can  hardly 
be  traced. 
U 
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THE  SKULL  AS  A  WHOLE. 

Tlie  Skull,  formed  by  the  union  of  the  t-everul  cranial  ami  fucial  hones  already 
described,  when  considered  as  a  whole  is  divisible  into  five  regions:  a  superior 
region  or  vertex,  an  inferior  region  or  base,  two  lateral  regions,  and  an  interior 
region,  the  face. 

The  Vertex  of  the  Skull. 

The  Superior  Region,  or  Vertex,  presents  two  surfaces,  an  external  and  an 
internal. 

The  external  surface  is  boimdeil.  in  front,  by  the  glabella  and  supraorbital 
ridges;  behind,  by  the  occi[utal  protuberance  anil  superior  curved  lines  of  the 
occifdtal  bone;  laterally,  by  an  imaginary  line  extending  from  the  Hitter  end  of 
the  superior  curved  line,  along  the  temptu-al  ridgc,  to  the  external  angular  process 
of  the  frontal.  This  sui*face  include^*  the  vertical  portion  of  the  frontal,  the 
greater  part  of  the  parietal,  and  the  .superior  third  of  the  occipital  bone;  it  is 
smooth,  convex,  of  an  elongated  oval  form,  crossed  transversely  by  the  coronal 
suture,  and  from  before  backward,  by  the  sagittal,  which  terminates  behind  in  the 
lambdoid.  The  point  of  junction  of  the  coronal  and  sagittal  sutures  is  named 
the  bregma^  nnd  is  re])rescntcd  by  a  line  drawn  vertically  upward  from  the  exter- 
nal auditory  meatus,  the  bead  being  in  its  normal  position.  The  point  of  junc- 
tion of  the  .sagittal  and  lambfioid  sutures  is  calle<i  the  himhda^  and  is  about  2| 
inches  above  the  external  occijjital  protuberance.  From  hefore  backward  nmy  be 
seen  the  fnmtal  eiuinenees  and  remains  of  the  suture  connecting  the  two  lateral 
halves  f>f  the  frontal  bf)ne ;  on  each  side  of  the  sagittal  suture  are  the  parietal 
foramen  and  (larietal  eminence,  and  still  more  posteriorly  the  convex  surface  of 
the  occipital  hone.  In  the  neighborhood  of  the  jjarietal  foratnen  the  skull  is  often 
flattened,  and  to  this  region  the  name  of  ohelion  is  sometimes  given. 

The  internal  surface  is  concave,  present.^  etninences  and  depression,*  for  the 
convolutions  i>f  the  cerebrum,  and  numerous  furrows  for  the  lodgment  <tf  branches 
of  the  meningeal  arteries.  Along  the  middle  line  of  this  surface  is  a  longitudtnat 
groove,  narrow  in  front,  where  it  commences  at  the  frontal  crest,  but  broader 
behind,  where  it  lodges  the  superior  longitudinal  sinus,  and  hv  its  margin  aflbrds 
attachment  to  the  falx  cerebri.  On  either  side  of  it  are  several  depressions  for 
the  Pacchionian  bodies,  and  at  its  back  part  the  internal  openings  of  the  parietal 
foramina.  This  surface  is  crossed,  in  front,  by  the  coronal  suture ;  from  hefore 
backward  by  the  sagittal;  behind,  by  the  lambdoid. 


The  Base  of  the  Skull. 

The  Inferior  Eegrion,  or  Base  of  the  SkuU,  presents  two  surfaces — an  internal 
cerebral,  and  an  external  or  basilar. 

The  internal  or  cerebral  surface  (Fig,  172)  presents  three  fossae,  called  the 
anterior,   mhhlh\  and  posterior  fossje  of  the  cranium. 

The  Anterior  Fossa  is  formed  by  the  orbital  [dates  of  the  frontal,  the  cribri- 
form plate  of  the  ethnutid,  the  anterior  third  of  the  superior  surface  of  the  body, 
and  the  upper  surface  of  the  lesser  wings  of  the  sphemtid.  It  is  the  most  elevated 
of  the  three  fossae,  convex  externally  where  it  corresponds  lo  the  roof  of  the  orbit, 
concave  in  the  median  line  in  the  situation  of  the  cribriform  plate  (jf  the  ethmoid- 
It  is  traversed  by  three  sutures,  the  ethmo-f'nrntal^  efki/io-ftpheitoidah  and  fronto- 
Kphenoulal^  and  lodges  the  frontal  lobe  of  the  cerebrum.  It  presents,  in  the 
median  line,  from  before  backward^  the  c«immcncement  of  the  groove  for  the 
supcrifu-  longituilinal  sinus  and  the  frontal  crest  for  the  attachment  of  the  falx 
cerebri;  \\w foi^amfu  efrnau,  an  aperture  funned  between  the  frontal  bone  and  the 
crista  galli  of  the  ethmoid,  which»  if  pervious,  transmits  a  small  vein  from  the  nose 
to  the  superior  longitudinal  sinus;  behind  the  foramen  ca?cum,  the  en'sfa  (falli,  the 
posterior  margin  of  which  affords  attachment  lo  the  falx  cerebri ;  on  either  side  of 
the  crista  galli,  the  olfactory  yroove,  which   supports  the  bulb  of  the  (dfactorj 
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menlioneil;  wlnl.st  tJie  posterior  emmoidal  loramen 
opens  at  the  back  \m\\  <►(*  this  iiiargUi  under  cover  of  the  projecting  luminji  of  the 
sphenoid,  and  tiuiismits  the  posterior  ethmoidid  vessels.  Farther  back  in  the 
middle  Hue  is  the  cfhmoithtl  xpttte,  bounded  behind  by  an  elevated  ridge,  sepa- 
rating two  longitudinal  grooves  which  support  the  (dfactory  tracts.  Behind  this 
is  a  transverHe  sharp  ridge,  running  outward  on  either  side  to  the  anterior  margin 
of  the  optic  foramen,  and  separating  the  anterior  from  the  middle  fossa  of  the 
base  of  the  skuli.  The  anterior  fossa  ])resent9,  laterally^  eminences  and  depressions 
for  the  convolutions  of  the  brain  and  grooves  for  the  lodgment  of  the  anterior 
menintreal  arteries. 

The  Middle  Fossa,  somewhat  deeper  than  the  preceding,  is  narrow  in  the 
middle  line,  but  becomes  wider  at  the  side  of  the  skull.  It  is  btmnded  in  front  by 
the  posterior  margin  of  the  lesser  wing  of  the  sphenoid,  the  anterior  elinoid  process, 
and  the  ridge  forming  the  anterior  margin  of  the  optic  groove  ;  behind,  by  the 
superior  border  of  the  petrous  portion  of  the  temporal  and  the  dftrsutn  e]>hippi; 
externally  by  the  squamous  portion  of  the  temporal,  anterior  inferior  angle  of  the 
parietal  hone,  and  greater  wing  of  the  sjihenoid.  It  is  traversed  by  four  sirtures, 
the  sqtianio-parietal,  spheno-parietal,  S([uamo-sphenoidal,  and  petro-sphenoidal. 

In  the  middle  line,  from  before  backward,  is  the  opfiv  tiroove,  which  supports 
the  optic  comiuissure.  and  terminates  on  each  side  in  the  ojitic  foramen,  for 
the  passage  of  the  optic  nerve  and  ophthalmic  artery;  behind  the  ojitic  groove 
is  the  oUvfirif  procfi^st^  and  lateraUy  the  anteriiw  ciuioui  pnteexnt'if,  tii  which 
are  attached  processes  of  the  tentorium  cerebelli.  Farther  hack  is  the  t^rifn 
tureiea,  a  dee])  depression  which  lodges  the  pituitary  gland,  bruinded  in  front 
by  a  small  eminence  on  either  side,  the  middlf  ciitwid  pyftccnit,  and  behind  by  a 
broad  square  plate  of  bone,  the  dorsum  ephippi,  surmounted  at  each  superior 
angle  by  a  tubercle,  the  posterior  cliit'tid  process ;  beneath  the  latter  process  is  a 
notch,  for  the  sixtli  nerve.  On  each  side  of  the  sella  turcica  is  the  ravrrnoii^i 
f/roove :  it  is  broad,  shallow,  and  curved  someufiat  like  the  italic  letter/';  it 
commences  behind  at  the  foramen  lacerum  medium,  and  terminates  **n  the  inner 
side  of  the  anterior  elinoid  process,  and  presents  along  its  outer  nuirgin  a  ridge  of 
bone.  This  groove  bulges  the  cavernous  sinus,  the  internal  carotid  artery,  and 
the  nerves  of  the  orbit.  The  sides  of  the  middle  fossa  are  of  considerable  dejjth  ; 
they  present  eminences  and  de|>ressions  for  the  convolutions  of  the  brain  and 
grooves  for  the  branches  of  the  middle  meningeal  artery  ;  the  latter  c^uumence 
on  the  outer  side  of  the  foramen  spinosutn,  and  consist  of  two  large  branches,  an 
anterior  and  a  posterior;  the  former  passing  upward  and  forward  to  the  anterior 
inferior  angle  of  the  parietal  bone,  the  latter  passing  upward  and  backward. 
The  following  foramina  nuiy  also  be  seen  from  before  backward  :  Most  anteriorly 
is  tha ft o'ttftitn  ftwrrtttH  (intt'n'us,  or  »jdit'Hoiil(fl  tissHr*\  formed  above  by  the  lesser 
wing  of  the  sphenoid;  below,  by  the  greater  wing;  internally,  by  the  body  of  the 
spbenoifl ;  and  sometimes  completed  externally  by  the  orbital  plate  of  the  frontal 
bone.  It  transmits  the  third,  the  fourth,  the  three  branches  of  the  o|ibthalmic 
division  of  the  Hftli,  the  sixth  nerve,  some  filaments  from  the  cavernous  plexus  of 
the  sym]»atlietic,  the  orbital  branch  of  the  middle  meningeal  artery,  n  recurrent 
branch  fi'tuu  the  lachrymal  artery  to  the  dura  mater,  and  the  ophthalmic  vein. 
Behind  the  inner  extremity  of  the  s]>heuoidal  fissure  is  the  fora/mu  ruhmdum.  for 
the  passage  of  the  second  division  of  the  fifth  or  superior  maxillary  nerve:  still 
more  posteriorly  is  seen  a  small  orifice,  iho:  foramen  Vesafii.  an  o|)ening  situate<l 
between  the  foramen  rotundum  and  ovale,  a  little  internal  to  both  r  it  varies  in  size 
in  different  individuals,  and  is  often  absent ;  when  present,  it  transmits  a  small  vein. 
It  opens  below  into  the  jttervgoid  fossa,  just  at  the  outer  side  of  the  scaphoid 
depression.  Behind  antl  external  to  the  latter  opening  is  \]w  fttrnnH'ii  oi'tih-,  which 
transmits  the  third  division  of  the  fifth  or  inferior  maxillary  nerve,  the  small 
meningeal  artery,  and  the  small  petrosal  nerve.'  On  the  outer  side  of  the  foramen 
ovale  is  the  foramt'ti  tspiuositm,  for  the  passage  of  the  middle  meningeal  artery  :  and 

'  See  footnote,  p.  184. 
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the  inner  side  of  the  fontineii  ovitle,  the  foramen  lacfrum  medium.  The  lower 
part  of  this  aperture  i.s  filled  up  with  cartilage  in  the  recent  state.  The  Vidian 
nerve  and  a  meningeal  branch  from  the  ascending  pharnygeal  artery  pierce  this 
cartilage.  On  the  anterior  surface  of  the  petrous  portion  of  the  temporal  bone  is 
seen,  from  without  inward,  the  eminence  caused  by  the  projection  of  the  superior 
semicircular  canal ;  outside  this  a  depression  corresponding  to  the  roof  of  the 
tympanum ;  the  groove  leading  to  the  hiatus  Fallopii,  for  the  transmission  of  the 
petrosal  branch  of  the  Vidian  nerve  and  the  petrosal  branch  of  the  middle 
meningeal  artery :  beneath  it,  the  smaller  groove,  for  the  passage  of  the  lesser 
petrosal  nerve;  and,  near  the  apex  of  the  bone,  the  depression  for  the  Gasserian 
ganglion  ;  and  the  orifice  of  the  carotid  canal,  for  the  passage  of  tlie  internal  carotid 
artery  and  carotid  jilexus  of  nerves. 

The  Posterior  Possa,  deeply  concave,  is  the  largest  of  the  three,  and  situated 
on  a  lower  level  than  either  of  the  preceding.  It  is  formed  by  the  posterior  third 
of  the  superior  surface  of  the  body  of  the  sphenoid,  by  the  occipital,  the  petrous 
and  mastoid  portions  of  the  temporal,  and  the  posterior  inferior  angle  of  the 
parietal  bone;  it  is  crassed  by  four  sutures,  the  petro-occipital,  ihemasto-occipital. 
the  raasto-|»arietal,  and  the  basilar;  and  lodges  the  cerebellum,  pons  A'^arolii,  and 
medulla  oblongata.  It  is  separated  from  the  mid<ile  fossa  in  the  median  line  by 
the  dorsum  ephippii,  and  on  each  side  by  the  superior  border  of  the  petrous  portion 
of  the  temporal  bone.  This  border  serves  for  the  attachment  of  the  tentorium 
cerebelli,  is  grooved  for  the  superior  petrosal  sintis,  and  at  its  inner  extremity 
presents  a  notch,  upon  which  rests  the  fifth  nerve.  The  circwmference  of  the 
ft>ssa  is  bounded  posteriorly  by  the  grooves  for  the  lateral  sinuses.  In  the  centre 
of  this  f«»ii?sa  is  ih^  fortune n  mat/niwL  bounde<l  on  either  side  by  a  rough  tubercle, 
which  gives  attachment  to  the  odontoid  or  check  ligaments;  and  a  little  above 
these  are  seen  the  internal  openings  of  the  anterior  condiflotd  foi-arnuitt,  through 
which  pa,ss  the  hypoglossal  nerve  and  a  meningeal  branch  from  the  ascending 
pharyngeal  artery.  In  front  of  the  foramen  magnum  is  a  grooved  surface,  formed 
by  the  basilar  process  of  the  occipital  bone  and  by  the  posterior  third  of  the  superi{>r 
surface  of  the  body  »d*  the  sjdienoid,  which  supports  the  medulla  oblongata  find 
pons  \'arolii.  and  articulates  on  each  side  with  the  petrous  portion  of  the  temporal 
bv»ne,  forming  the  petro-occipital  suture,  the  anterior  half  of  which  is  grooved  for 
the  inferior  petrosal  sinus,  the  posterior  half  being  encroached  upon  by  the  fortrmen 
iareruni  pogterittSy  or  Ju^/ulitrforamtn.  This  foramen  presents  three  compartments: 
through  the  anterior  |>asses  the  inferior  j>etrosal  sinus;  through  the  posterior,  the 
lateral  sinus  and  some  meningeal  branches  fr*uu  tlu'  occij»ital  and  ascending 
pharyngeal  arteries ;  and  through  the  middle,  the  glosso-pharyngeal.  pneumo- 
gastric,  and  spinal  accessory  nerves.  Above  the  jugular  foramen  is  the  internal 
amlitory  meatus,  for  the  facial  and  auditory  nerves  and  auditory  artery;  behind 
and  external  to  this  is  the  slit-like  opening  leading  into  theafjujeductus  vestibuli; 
whilst  between  the  two  latter,  and  near  tbe  superior  border  of  the  petrous  portion, 
is  a  small,  triangular  de[jression  which  lodges  a  process  of  the  dura  mater  and 
occasionally  transmits  a  small  vein  into  the  sub.^tance  of  the  bone.  Behind  the 
foramen  magnum  are  the  inffriffr  occipital  fos»a\  which  lodge  the  hemispheres  of 
the  cerebellum,  separated  from  one  another  by  the  internal  occipital  crest,  which 
serves  for  the  attachment  of  the  falx  cerebelli  and  lodges  the  occipital  sinus.     The 

{)osterior  fossie  are  surmounted,  above,  by  the  dee|i  transverse  grooves  for  the 
odgraent  of  the  lateral  Hinusea,  These  channels,  in  tbeir  passage  outward, 
groove  tbe  occiiiital  bone,  the  posterior  inferior  angle  of  the  parietal,  the  mastoid 
|M)rtion  of  the  temporal,  and  the  jugular  process  rd"  the  occipital,  and  tenninaleat 
tbe  back  part  of  the  jugular  foramen.  Where  this  sinus  grooves  the  mastoid  portion 
of  the  temporal  bone  the  orifice  of  the  mastoid  foramen  may  be  seen,  and  just 
previous  to  its  termination  it  has  opening  into  it  the  posterior  condyhad  foramen. 
Neither  foramen  is  constant. 

The  External  Surface  of  the  Base  of  the  Skull  (Fig.  173)  is  extremely  irregular. 
It  is  bounded  in  front  by  the  incisor  teeth  in  tbe  upper  jaws;  behind   by   the 


Fio.  178.— Base  of  the  akuU.    External  surface. 


superior  curved  lines  of  the  occipital  bone;  and  laterally  by  tbe  alveolar  arch,  the 

lower  Ixjrder  of  the  malar  bone,  the  zygoma,  and  an  ima^^inary  line  extending 
from  the  zygoma  to  the  mastoid  proeevSS  and  extremity  of  the  sujierifir  curved  line 
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of  the  occiput.  It  is  formed  by  the  palate  processes  of  the  superior  maxillary  and 
palate  bones,  the  vomer,  the  pterygoid  processes,  under  surface  of  the  great  wing, 
spinous  processes  and  part  of  the  body  of  the  sphenoid,  the  under  surface  of  the 
squamous,  mastoid,  and  petrous  portions  of  the  temporal,  and  the  under  surface 
of  the  occipital  bone.  The  anterior  part  of  the  base  of  the  skull  is  raised  above 
the  level  of  the  rest  of  this  surface  (when  the  skidl  is  turned  over  for  the  purpose 
of  examination),  surrounded  by  the  ulvetdar  process,  which  is  thicker  behind  than 
in  front,  and  excavated  by  sixteen  depressions  for  lodging  the  teeth  of  the  upper 
jaw,  the  cavities  varying  in  depth  and  size  according  to  the  teeth  they  contain. 
Immediately  behind  the  incisor  teeth  is  the  anterior  palatine  foatm.  At  the  bottom 
of  this  fossa  may  usually  be  seen  four  apertures  :  two  placed  laterally,  the  foraniina 
of  StensoUy  which  open  above,  one  in  the  floor  of  each  nostril,  and  trane^mit  the 
anterior  branch  of  the  posterior  palatine  vessels,  and  two  in  the  median  line  in 
the  intermaxillary  suture,  the  foramina  of  ^Scarpa,  one  in  front  of  the  other,  the 
anterior  transmitting  the  left,  and  the  posterior  (the  larger)  the  right,  naso-palatine 
nerve.  These  two  latter  canals  are  sometimes  wanting,  or  they  may  join  to  form 
a  single  one,  or  one  of  them  may  open  into  one  of  the  lateral  canals  above  referred 
Ut.  The  palatine  vault  is  concave,  uneven,  perforated  by  numerous  fnruuiina, 
marked  by  depressions  for  the  palatine  glands,  and  crosse<l  by  a  crucial  suture, 
formed  by  the  junction  of  the  four  hones  of  which  it  is  comjiosed.  At  the  front 
part  of  this  surface  a  delicate  linear  suture  may  frequently  be  seen,  marking  off 
the  pre-maxJllary  portion  of  the  bone.  One  or  two  smalt  foramina  in  thealve<dar 
margin  behind  the  incisor  teeth,  occasionally  seen  in  the  adult,  almost  constantly  in 
young  subjects,  are  called  the  inci»ive  foramina  :  they  transmit  nerves  and  vessels 
to  the  incisor  teeth.  At  each  posterior  angle  of  the  hard  palate  is  the  pouter ior 
pafafine  foramen^  for  the  transmission  of  the  posterior  palatine  vessels  and  large 
descending  palatine  nerve;  and  running  forward  and  inward  from  it  a  groove,  for 
the  same  vessels  and  nerve.  Behind  the  posterior  palatine  foramen  is  the  tuberosfti/ 
of  the  palate  bone,  perforated  by  one  or  more  accessory  posterior  i)alatine  canals. 
and  marked  by  the  commencement  of  a  ridge,  which  runs  transversely  inward,  and 
serves  for  the  attachment  of  the  tendinous  expansion  of  the  Tensor  palati  muscle. 
Projecting  backward  from  the  centre  of  the  posterior  border  of  the  hard  palate  is 
the  posterior  nasal  spine,  for  the  attachment  of  the  Azygos  uvuhe.  Behind  ami 
above  the  hard  palate  is  the  posterior  aperture  of  the  nares.  divided  into  two  parts 
by  the  vomer,  bounded  above  by  the  body  of  the  sphenoid,  below  by  the  horizontal 
plate  of  the  palate  bone,  and  laterally  by  the  pterygoi<l  processes  of  the  8])henoid, 
Each  aperture  measures  about  an  inch  and  n  ([lutrter  in  the  vertical  an<l  about 
half  an  inch  in  the  transverse  direction.  At  the  base  of  the  vomer  may  be  seen 
the  expanded  ala?  of  this  bone,  receiving  between  them  the  rostrum  of  the  sphenoid. 
Near  the  lateral  margins  of  the  vomer,  at  the  root  of  the  pterygoid  processes,  are 
the  ptert/ffO'palatine  canals.  The  pterygoid  process,  which  bounds  the  posterior 
nares  on  each  side,  presents  near  its  base  the  pteri/goid  or  Vidian  canah  for  the 
Vidian  nerve  and  artery.  Each  process  consists  of  two  plates,  which  bifurcate  at 
the  extremity  to  receive  the  tuberosity  of  the  palate  bone,  and  are  separated  behind 
by  the  pterygoid  fossa,  which  lodges  the  Internal  pterygoid  muscle.  The  internal 
plate  is  long  and  narntw,  presenting  on  the  outer  side  of  its  base  the  scaphoid  fossa^ 
for  the  origin  of  the  Tensor  palati  muscle,  and  at  its  extremity  the  hamuhrr  process, 
around  which  the  tendon  of  this  muscle  turns.  The  external  pterygoid  plate  is 
broad,  forms  the  inner  boundary  of  the  zygomatic  fossa,  and  affords  attachment  by 
its  outer  surface  to  the  External  pterygoid  muscle. 

Behind  the  nasal  fossje  in  the  middle  line  is  the  basilar  surface  of  the  occipital 
bone,  presenting  in  its  centre  the  phan/ntpuil  spine,  for  the  attachment  of  the 
Suj)erior  constrictor  muscle  of  the  j)harynx.  with  depressions  on  each  side  for 
the  insertion  of  the  Rectus  capitis  amicus  major  and  minor.  At  the  base  of  the 
external  pterygoid  plate  is  the  foramen  ovale;  behind  this,  t\iQ  foramen  spinosum 
and  the  prominent  spinous  process  of  the  sphenoid,  which  gives  attachment  to  tlie 
internal  lateral  ligament  of  the  lower  jaw  and  the  Tensor  palati  muscle.    External 
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to  the  spinous  process  is  the f/hiumi fossa.,  divided  into  two  parts  by  the  Gtaserifin 
fissure  (page  176),  the  anterior  portion  coneave,  smooth,  bounded  in  front  by  the 
emineiitia  articularis,  and  serving  for  the  articubition  of  the  condyle  of  the  lower 
jaAs  ;  the  posterior  portion  rough,  bounded  bebiiid  by  the  tympanie  filate,  and 
serving  for  the  reception  of  part  of  the  parotid  gbmd.  Emerging  from  between  the 
lamiute  of  the  vaginiil  process  of  the  tymjmnic  plate  is  the  styloid  prwrss,  and  at 
the  base  of  this  process  is  the  sti/h-inastoid  foramen^  for  the  exit  of  the  facial  nerve 
and  entrance  of  the  stylo-mastoitl  artery.  External  to  the  stylo-mastoid  f<)ramen  is 
the  finrit'idar  JiHSuri\  for  the  auricular  branch  of  the  pneumogastrie,  bounded  behind 
bv  the  mastoid  process.  Upon  the  inner  side  nf  the  mastoid  process  is  a  deep 
groove,  the  digtufn'cfossti ;  and  a  little  more  internally  the  oedpitid  grotive^  for  the 
occipital  artery.  At  the  hn^e  of  the  internal  pterygoid  plate  is  a  birge  and  somewhat 
triangular  aperture*  the  foramen  larerum  mrdhim,  bounded  in  front  by  the  great 
wing  of  the  sphenoid,  behind  by  the  apex  of  the  petrous  |>ortion  of  the  temjioral 
bone,  and  internally  by  the  body  of  the  sphenoid  and  basilar  process  of  the 
occipital  bone:  it  presents  in  front  the  posterior  orifice  of  the  \'idian  canal  ;  behind, 
the  aperture  of  the  carotid  canal.  The  basilar  surface  of  this  opening  is  filled  up 
in  the  recent  state  by  a  fibro-cartilaginous  substance;  across  its  upper  or  cerebral 
aspect  pass  the  internal  carotid  artery  and  Vidian  nerve.  External  to  ihis  aperture 
the  petro-sphenmdal  sutnn'  is  observed,  at  the  (uitcr  termination  of  which  is  seen 
the  orifice  of  the  canal  for  the  Eustachian  tube  and  that  for  the  Tensor  tympani 
muscle.  Behind  this  suture  is  seen  the  under  surface  of  the  petrous  portion  nf 
the  temporal  bone,  presenting,  from  within  outward  the  tpiadrilateral,  rough 
surface,  part  of  which  affords  attachment  to  the  Levator  palati  and  Tensor  tympani 
muscles ;  external  to  this  surface  the  orifices  of  the  carotid  canal  and  the  aijuae- 
ductus  cochlete,  the  former  transmitting  tbe  internal  carotid  artery  and  the  ascend- 
ing branches  of  the  superior  cervical  ganglion  of  the  sympathetic,  the  latter  serving 
for  the  passage  of  a  small  artery  and  vein  to  the  cochlea.  Behind  the  carotid 
canal  is  a  large  aperture,  the  Jufjidar  fossa,  formed  in  front  by  the  ]tetrous  purtion 
of  the  temporaU  and  behind  by  tbe  occipital;  it  is  generally  larger  on  the  right 
than  on  tbe  left  yide,  and  is  divided  into  three  compartments  by  processes  of  dura 
mater.  The  anterior  is  for  the  passage  of  the  inferior  petrosal  sinus  ;  the  posterior, 
for  tbe  lateral  sinus  and  some  meningeal  branches  from  tbe  occijiital  and  ascending 
pharyngeal  arteries;  the  central  one,  for  tbe  glosso-pharyngeal,  jmeumogastric, 
and  spinal  accessory  nerves.  On  the  ridge  of  Ixtne  dividing  the  carotid  canal  from 
the  jugular  fossa  is  the  small  foramen  for  the  transmissitui  of  Jacobs(*n's  nerve; 
and  on  the  outer  wall  of  tlie  jugular  foramen,  near  the  root  of  the  styloid  process, 
is  the  small  aperture  for  tlie  transmission  of  Arntdd's  nerve.  Behind  the  basilar 
surface  of  the  occipital  bone  is  thu^  foramen  mapnim,  bounded  on  eacli  side  by  the 
condyles,  rough  internally  for  tbe  attachment  of  the  cheek  or  odontoid  ligaments, 
and  presenting  exterually  a  rough  surface,  the  jutfular  prurrss^  which  serves  for 
the  attachment  of  the  Rectus  capitis  lateralis  muscle  and  the  lateral  occipito-atloid 
ligament.  On  either  side  of  each  condyle  anteri<o'ly  is  the  antcriar  ettndt/ff'fd  fossa, 
perforated  by  the  anterior  condyloid  tViramen,  for  tbe  passage  of  tbe  hypoglossal 
nerve  and  a  meningeal  artery.  Behind  each  c(>ndyle  is  the  posteriftr  coiid^hid 
fossa,  perforated  on  one  or  botn  siiles  by  the  posterior  condyloid  foramina,  for  tbe 
transmission  of  a  vein  to  the  lateral  sinus.  Behind  the  foramen  magnum  is  tbe 
exfernal  (u'cipittd  crtsty  terminating  above  at  the  exti'mal  orf'ipttal  protidteninee^ 
whilst  on  each  side  are  seen  the  superwr  and  t'nferhr  cnrred  lines  ;  these,  as  well 
as  the  surfaces  of  bone  between  them,  are  rough  for  the  attachment  of  the  muscles, 
which  are  enumerated  on  page  170. 


The  Lateral  Region  of  the  Skull. 

The  Lateral  Region  of  the  Skull  is  of  a  somewhat  triaugular  form,  tbe  base  of 
the  triangle  being  formed  by  a  line  extending  from  the  external  angular  process 
of  the  frontal  bone  along  the  temporal  ridge  backward  to  the  outer  extremity  of 
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the  superior  curved  line  of  the  occiput :  and  the  sides  hy  two  lines,  the  one  drawn 
downward  and  backward  from  the  external  angular  process  of  the  frontal  bone 
to  the  angle  of  the  lower  jaw,  the  other  from  the  angle  of  the  jaw  upward  and 
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Pig.  174.-Side  view  of  the  slralL 

Saclcward   to  the  outer  extremity  of  the  puperior  curved  line.     This  region  is 
divisible  into  three  portions — temporal  fossa,  mastoid  portion,  and  zygomatic  fossa. 

The  Temporal  Fossa. 

The  Temporal  Fossa  is  boundt'ti  above  and  bfliind  by  the  temporal  ridge,  which 
extends  from  the  external  angular  process  of  t]w  frontal  upward  and  backward 
across  the  frontal  and  parietal  bones,  curving  downward  behin<l  U*  terminate  in 
the  posterior  root  of  the  zygomatic  process.  This  ridge  is  generally  double — at  all 
events  in  front,  where  it  is  most  marked.  In  front  it  is  bounded  by  the  frontal, 
malar,  and  great  wing  of  the  sphenoid :  externally  by  the  zygomatic  arch,  farmed 
conjointly  hy  the  malar  and  temporal  bones:  below  it  is  separated  from  the 
zygomatic  fossa  by  the  pterygoid  ridge,  seen  on  the  outer  surface  of  the  great 
wing  of  the  sphenoid.  This  fossa  is  formed  by  five  bones,  part  of  the  frontal, 
great  wing  of  the  sphenoid,  parietal,  sipiamotts  portion  of  the  temporal,  and  malar 
boneu^  and  is  traversed  by  six  sutures,  part  of  the  transverse  facial,  spheno- 
malar,  coronal,  spheuo-parietal,  scjuamo-parietal,  and  squamo-sphenoidal.  The 
point  where  the  coronal  suture  crosses  tbe  lemfioral  ridge  is  sometimes  named 
the  stephantoii  ;  and  the  region  wbere  the  four  iriuies,  the  parietal,  the  frontal,  the 
8f[uamous,  and  the  greater  wing»tf  the  sphenoid,  meet,  at  the  anterior  inferior  angle 
of  the  parietnl  bone»  is  named  the  pterion.     This  point  is  about  on  a  level  with  the 
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external  angular  process  of  the  fnmtal  Ijone  ami  about  <tneand  a  half  inches  behind 
it.  This  fossa  is  deeply  concave  in  front,  convex  bciiind,  traversed  hy  t;roove»  which 
lodge  branches  of  the  deep  temporal  arteries*  and  filled  by  the  Temporal  muscles. 

The  Mastoid  Portion. 

The  Mastoid  Portion  of  the  side  uf  the  skull  is  bounded  in  front  by  the  tubercle 
of  the  zygoma ;  above,  by  a  line  which  runs  from  the  posterior  root  of  the  zygoma 
to  the  end  of  tiie  niasto- parietal  suture;  tiehind  and  below  by  the  masto-occipital 
suture.  It  is  formed  by  the  mastoid  and  part  of  the  squamous  and  petrous  por- 
tions of  the  temporal  bone  ;  its  surface  is  convex  and  rough  for  the  attachment  of 
muscles,  and  presents,  from  behin<l  forward,  the  mastoid  foramen,  the  mastoid 
process,  the  external  auditory  meatus  surrounded  by  the  auditory  process,  and, 
most  anteriorly,  the  temporo-maxillary  articulation. 

The  Zygomatic  Fossa. 

The  Zygomatic  Fossa  is  an  irregularly  shaped  cavity,  situated  below  and  on  the 
inner  side  of  the  zygoma;  hounded,  in  front,  by  the  tuberosity  of  the  superior 
maxillary  bone  and  the  ridge  which  descends  from  its  malar  process;  behind,  by 
the  i>osterior  border  of  the  pterygoid  process  and  the  eminentia  articularis  ;  above, 
by  the  pterygoid  ridge  on  the  outer  surface  of  the  great  wing  of  the  sphenoid  and 
the  under  part  of  the  squamous  portion  of  the  temjxiral ;  below,  by  the  alveolar 
border  of  the  superior  maxilla;  internally,  by  the  external  pterygoid  plate;  and 
externally,  by  the  zygomatic  arch  and  ramus  of  the  lower  jaw.  It  contains  the 
lower  jmrt  of  the  1'eraporal,  the  External  and  Internal  pterygoid  muscles,  the 
internal  maxillary  artery,  and  inferior  maxillary  nerve  and  their  branches.  At  its 
upper  and  inner  ]>art  may  be  observed  two  fissures^  the  spheuo-maxillary  and 
ptervgM-iuaxillary. 

I'he  Spheno-maadllary  Fissure,  horizontal  in  direction,  opens  into  the  outer  and 
back  part  of  the  orbit.  It  is  formed  above  by  the  lower  border  of  the  orbital  surface 
of  the  great  wing  of  the  sphenoid ;  below,  by  the  external  border  of  the  orbital 
surface  of  the  su])erior  maxilla  and  a  small  part  of  the  jmlate  bone;  externally,  by 
a  small  part  of  the  malar  bone:'  internally,  it  joins  at  right  angles  with  the 
pterygo-maxillary  fissure.  This  fissure  opens  a  comnuinieatitm  from  the  orbit  into 
three  fossic — the  tem]M)ral,  zygomatic,  and  spheno-maxillary ;  it  transmits  the 
superiiir  maxillary  nerve  and  its  orbital  branch,  the  infraorbital  vessels,  and 
ascending  branches  from  the  s]jheno-palatine  ttr  Meckel's  ganglion. 

The  Pterygo-maxillary  Fissure  is  vertical,  and  descends  at  right  angles  from 
the  inner  extremity  of  the  preceding;  it  is  a  V-shaped  interval,  formed  by 
the  divergence  of  the  superior  maxillary  bone  from  the  pterygoid  process  of  the 
sphenoid.  It  serves  to  connect  the  spheno-maxillary  fossa  with  the  zygomatic  fossa, 
and  transmits  brunches  of  the  internal  maxillary  artery.  It  forms  the  entrance  from 
the  zygomatic  fos.sa  to  the  s|>heno-maxillary  fossa. 

The  Spheno-maxillaiy  Fossa. 

The  Spheno-maxillary  Fossa  is  u  small,  triangular  space  situated  at  the  angle  of 
junction  of  thesjyheuo'maxiliary  and  pterygo-maxillary  fissures,  and  placed  beneath 
the  apex  of  the  orbit,  it  is  formed  above  by  the  under  surface  of  the  body  of 
the  sj^henoid  and  by  the  orbital  process  of  tire  palate  bone  ;  in  front,  by  the  superior 
maxillary  btme ;  behind,  by  the  anterior  surface  of  the  base  of  the  pterygoid 
process  and  lower  part  of  the  anterior  surface  of  the  great  wing  of  the  sphenoid; 
internally,  by  the  vertical  plate  <if  the  palate.  This  fossa  has  three  fisstires 
lermimiting  in  it — the  npfieittyulal,  iipht'Ho-m(i.niiar}/y  and  pterygo-waxiUarff ;  it 
communicates  with  three  foss}«,  the  orbitdf^  na»aU  and  zygomatic,  and  with  the 
cavity  of  the  cranium,  and  has  opening  int^>  it  five  foramina.     Of  these,  there  are 

*  Occaaiomillv  llie  siijrericir  niiixillarv  fxme  mid  the  sphenoid  articulate  with  t>ach  other  at  tlie 
nterior  extremity  of  this  tksure;  the  lualar  is  IIk-ii  excluded  from  entering  into  it*  fomiiition. 
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three  on  the  posterior  wall:  the  forauwn  rotundam  above;  below  antl  internal  to 
this,  the  Viduin  ;  and  still  more  inferiorly  and  intornaUy,  ih^  pttTifgo-ptilatine.  On 
the  inner  wall  is  the  ttpheno-iKilaUne  fnramen,  by  which  the  spheno-maxillary 
communicates  with  the  nasal  fossa ;  ami  beb»w  is  the  su]»erior  orifice  of  the 
poHterhr  pahitiiH'  vn/tal,  besides  occasionally  the  orifices  of  the  fHr«'*,wy  vostvrior 
palatine  canals.  The  fossa  contains  the  superior  maxillary  nerve  and  Meckel's 
ganglion,  and  the  teimination  of  the  internal  maxillary  artery. 

The  Anterior  Region  of  the  Skull. 

The  Anterior  Eegion  <»f  the  8k nil,  which  forms  the  face,  is  of  an  oval  form, 
presents  an  irregular  surface,  and  is  excavateil  for  the  reception  of  two  of  the 
organs  of  sense,  the  eye  and  the  nose.  It  is  hounded  above  by  the  glabella  and 
margins  of  the  orbit;  below,  by  the  prominence  of  the  cliin  :  (»n  cacli  side  by  the 
malar  b(*ne  and  anterior  margin  <>f  the  ramus  (d"  the  jaw.  In  the  meilian  line  are 
seen  from  above  downward  the  glabella,  and  diverging  from  it  are  iht  ntper cilia n/ 
ridge»,  which  indicate  the  situation  of  the  frontal  sinuses  and  support  the  eyebrows. 
Beneath  the  glabeUa  is  the  fron to-nasal  suture,  the  mid-point  of  which  is  tenned 
the  nasiotu  and  below  this  is  the  arch  of  the  nose,  formed  by  the  nasal  bones,  and 
the  nasal  processes  of  the  superior  maxillary.  The  nasal  arch  is  convex  from  side 
to  side,  concave  from  above  d<iwnward,  ])resenting  in  the  median  line  the  inter- 
nasal  suture  firmed  between  the  nasal  bones,  laterally  the  naso-maxillary  suture 
formed  between  the  nasal  bone  and  the  nasal  process  of  the  superior  maxillary 
bone.  Below  the  nose  is  seen  the  opening  of  the  anterior  nares,  which  is  heart- 
shaped,  with  the  nart*ow  end  upward,  and  presents  laterally  the  thin,  sharp 
margins  serving  for  the  attachment  of  the  lateral  cartilages  of  the  nose,  and  in  the 
middle  line  below  a  prominent  process,  the  anterior  n<tsal  xpina^  bounded  by  two 
deep  notches.  Below  this  is  the  intfrmajillart/  suture,  ami  on  each  side  of  it  the 
i»ci9ive  fossa.  Beneath  tliis  fossa  are  the  alveolar  processes  of  the  upjjer  and 
lower  jaws,  containing  the  incisor  teeth,  and  at  the  lower  part  of  the  median  line 
ibe  )(ynipliy»i»  of  the  t-kin^  the  mental  proeess^  with  its  two  mental  tuhereles^ 
separated  by  a  median  groove,  and  the  invisive  fossa  of  the  lower  jaw. 

On  each  side,  proceeding  from  above  downward,  is  the  sapraftrfyitifl  ridge, 
terminating  externally  in  the  externul  angular  process  at  its  junction  with  the 
malar,  and  internally  in  the  internal  angular  process;  toward  the  inner  third  of 
this  ridge  is  the  aupraorhital  noteh  or  forameny  for  the  passage  of  the  sujtraorbital 
vessels  and  nerve,  and  at  its  inner  side  a  slight  depression,  for  the  attachment  of 
the  pulley  of  the  Superior  obliipie  muscle.  Beneath  the  supraorbital  riclge  is  the 
opening  of  the  orbit,  bounded  externally  by  the  orbital  ridge  of  the  tiialar  bone; 
below,  by  the  orbital  ridge  ftrmed  by  the  nudar,  superior  maxillary,  and  hichrynuil 
bones;  internally,  by  the  nsL^^al  process  of  the  superior  maxillary  and  the  internal 
angular  process  of  the  frontal  bone.  On  the  outer  side  of  the  orbit  is  the  quadri- 
lateral anterior  surface  of  the  malar  bone,  perforated  by  one  or  two  small  malar 
foramina.  Below  the  inferior  margin  of  the  orbit  is  the  infraorbital fffranten^  the 
termination  of  the  infraorbital  canal,  and  beneath  this  the  canine  fossa,  which  gives 
attachment  to  the  Levator  angnli  oris;  bounded  below  by  the  alveolar  processes, 
containing  the  teeth  of  the  uj>per  and  lower  jaws.  Beneath  the  alveolar  arch  of 
the  lower  Jaw  is  the  mental  foramen^  for  the  passage  of  the  mental  vessels  and 
nerve,  the  external  ohlitpie  line,  and  at  the  lower  border  of  the  bone,  at  the  point 
of  junction  of  the  body  with  the  ramus,  a  shallow  groove  for  the  passage  of  the 
facial  artery. 

The  Orbits, 

The  Orbits  (Fig.  175)  are  two  quadrilateral  pyramidal  cavities,  situated  at  the 
upper  and  anterior  part  of  the  face,  their  bases  being  directe<i  forward  and 
outward,  and  their  apices  backward  and  inward,  so  that  the  axes  of  the  two,  if 
continued  backward,  would  meet  over  the  bo<ly  of  the  sphenoid  bone.  Each  orbit 
is  formed  of  seven  bones,  the  frontal,  sphenoid,  ethmoid,  superior  maxillary,  malar. 
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lachrymal,  and  fmlate ;  but  three  of  these,  the  frontaU  ethmoid,  and  S]*lienoid, 
enter  into  the  furmation  of  both  orhits,  so  that  the  two  eavittes  are  formeil  of 
eh'twn  bones  only.  Each  cavity  presents  for  examination  a  roof,  a  floor,  an  inner 
ami  an  outer  wall,  four  angles,  a  circumference  or  base,  and  an  apex.  The  ntof 
is  concave,  directed  downward  and  forward,  an<l  formed  in  front  by  the  orbital 
plate  of  the  frontal ;  behind  by  the  lesser  wing  of  the  sjihenoid.  This  surface 
presents  internally  the  depression  for  the  cartilaginous  pnlley  of  the  Superior 
oblique  muscle;  externally,  the  depression  for  the  lachrymal  gland;  and 
posteriorly,  the  suture  connecting  the  frontal  and  lesser  wing  of  the  sphenoid. 
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Ftii.  175.— Anterior  region  of  the  skull. 


The  floor  is  nearly  flat,  and  of  less  extent  than  the  roof;  it  is  formed  chiefly 
by  the  orbital  jtrocess  of  the  sii[ierior  maxillary;  in  front,  to  a  small  extent,  by  the 
t>rbital  process  of  the  malar,  and  1>elnnd,  by  the  snjierior  surface  of  the  orbital 
process  of  the  palate,  Thi.s  surface  presents  at  its  anterior  and  internal  part,  just 
external  to  the  lachrymal  groove,  a  depressirm  for  the  attachment  of  the  Inferior 
obrojue  muscle;  externally,  the  suture  between  the  malar  and  superior  maxillary 
bones;  near  its  middle,  ibe  infraorbital  gronvei  and  posteriorly,  the  suture  between 
the  miixilhtry  and  palate  bouivs. 

The  inner  wall  is  flattent'<l,  and  formed  from  before  backward  by  the  nasal 
process  of  the  superior  maxillary,  the  lachrymal,  os  planum  of  the  ethmoid,  and  a 
small  part  of  the  body  of  the  sidienoid.  This  surface  presents  the  lachrymal 
^Toove  and  crest  of  the  lachrymal  hone,  and  the  sutures  connecting  the  lachrymal 
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with   the  superior  maxillarv,  the  ethmoid  with  the  lachrymal  in  fiont.  and  the 
ethmoid  with  the  si|>heuoid  hehind. 

The  outer  wall  is  formed  In  front  hy  the  orbital  proces?*  of  the  malar  bone: 
behind,  by  the  orbital  surface  of  the  sjdierioid.  On  it  are  seen  the  oriiiecs  of  one 
or  two  malar  eanats,  aud  the  suture  eouneeting  the  sidienoid  and  malar  bones. 

Angles. — The  attperior  extental  antjle  i.s  formed  by  the  junction  of  the  uppef^ 
aud  outer  wallij;  it  presents,  from  before  backward,  the  suture  connectint;  the 
frontal  with  the  malar  in  front  and  with  the  great  wing  of  the  sjdienoid  beliind; 
(piite  posteriorly  is  the  foramen  hicernm  anterius,  or  sphenoidal  fissure,  wliieh 
tranjimits  the  third,  the  fourth,  the  three  branches  ui'  the  ophthalmic  division  of 
the  fifth,  the  sixth  nerve,  some  filaments  from  the  eavernoiiH  [tlexiis  of  the  sym- 
pathetic, the  orbital  branch  of  the  middle  meningeal  artery,  a  recurrent  braneh 
from  the  lachrymal  artery  to  the  dura  mater,  and  the  ophthalmic  vein.  The 
superior  iutental  atufle  is  formed  by  the  junetion  of  the  upper  and  inner  wall,  and 
presents  the  suture  connecting  the  frontal  htme  with  the  lachrymal  in  front  and 
with  the  ethmoid  behind.  The  point  of  junction  of  these  three  sutures  has  been 
named  the  fhtcn/oti.  This  angle  presents  tw<i  foranjina,  the  anterior  and  |i*isterior 
ethmoidal,  the  former  transmitting  the  anterior  ethmoidal  vessels  ami  nasal  nerve, 
the  latter  the  posterior  ethmoidal  vessels.  The  inferior  external  angle^  formed 
by  the  junction  of  the  outer  wall  and  floor^  presents  the  spheno-majfillary  fissure, 
which  transmits  the  superior  maxillary  nerve  and  its  orbital  branches,  the  infra- 
orbital vessels,  and  the  ascending  branches  from  the  spheno-pabitine  or  Meckel's 
ganglion.  The  inferior  intermil  atnflc  is  formeii  by  the  union  oi'  the  lachrymal 
and  OS  planum  of  the  ethmoid  with  the  superior  maxillary  and  jmlate  bones. 
The  circuniferejire,  or  ha.se,  of  the  orbit,  ijuadriiateml  in  fonn,  is  bounded  above 
by  the  supraorbital  ridge;  below,  hy  the  anterior  border  of  the  orbital  plate  of  the 
malar,  superior  maxilhiry,  and  lachrymal  bones:  externally,  by  the  external 
angtdar  process  of  the  frontal  and  the  malar  bones:  internally,  by  the  internal 
angular  process  of  the  frontal  anil  the  nasal  process  of  the  sujjcrior  maxillary. 
The  circumference  is  marked  by  three  sutures,  the  fron to-maxillary  internally, 
the  fronto-malar  externally,  and  the  malo-maxillary  below ;  it  contributes  to  the 
formation  of  the  lachrymal  groove,  and  presents,  above,  the  .supraorbital  notch 
(or  foramen),  for  the  passage  of  the  sujiraorbital  vessels  antl  nerve.  The  (tpt;j\ 
situated  at  the  back  of  the  orbit,  corresponds  to  the  optic  foramen,  a  short,  circular 
canal,  which  transmit.s  the  optic  nerve  and  ophthalmic  artery.  It  will  thus  be 
seen  that  there  are  ttinr  openings  c<mimunicating  with  each  orbit — viz.  the  optic 
foramen,  foramen  lacerum  anierius,  spheno-maxillary  fissure,  supraorbital  foramen, 
infraorbital  canal,  anterior  and  posterior  ethmoidal  foramina,  malar  foramina,  and 
canal  for  the  nasal  duct. 


The  Nasal  Fossae. 

The  Nasal  Fossa  are  two  large,  irregular  cavities  situated  on  either  side  of  the 
middle  line  of  the  face,  extending  from  the  base  of  the  cranium  to  the  roof  of  the 
mouth,  and  separated  from  each  other  by  a  thin  vertical  septum.  They  communi- 
cate by  two  large  apertures,  the  anterior  nares,  with  the  front  of  the  face,  and  hy  the 
two  posterior  nures  with  the  |iharynx  behind.  These  fosste  are  much  narrower 
above  than  below,  and  in  the  middle  than  at  the  anterior  or  ]>osterior  <»penings : 
their  depth,  which  is  considerable,  is  much  greater  in  the  middle  ttuin  at  either 
extremity.  Each  nasal  fossa  communicates  witii  four  sinuses,  the  frontal  above, 
the  sphenoidal  behind,  and  the  maxillary  and  ethmoidal  on  the  outer  wall.  Each 
fossa  also  comnmnicates  with  four  cavities:  with  the  orbit  by  the  lachrymal 
groove,  with  the  mouth  by  the  anterior  jmlatine  canal,  with  the  cranium  hy  the 
olfactory  foramina,  and  with  the  splieno-maxilhiry  fossa  by  ihe  spheno-palatine 
foramen;  and  they  oc«Msionally  communicate  ^vith  each  other  by  an  a|>ertHre  in 
the  septum.  The  bones  entering  into  their  foniKation  are  fourteen  in  number: 
three  of  the  cranium*  the  frontal,  sphenoid,  and  ethmoid,  and  all  the  bones  of  the 
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face,  excepting  the  malar  and  lower  jaw.     Each  cavity  is  boumleil  by  a  roof,  a 
floor,  an  inner  and  an  outer  wall. 

The  upper  wall,  or  roof  (Fi<!;.  IT*!),  is  lung,  narrow,  an<l  concave  from  before 
backward;  it  is  formed  in  front  by  the  nusat  hunes  ainl  nasal  spine  of  the  frontal, 
which  are  directed  downward  and  fnrwani ;  in  the  middle,  hy  the  cribriform  plate 
of  the  etbmoid,  which  is  horixoiital ;  and  behind,  by  the  under  surface  of  the  body 
of  the  sphenoid,  an<i  spheniti<lal  turhiuated  bones,  which  are  directed  downward 
and  backward.  This  surface  |»resent8,  from  liefore  backward,  the  internal  aspect 
of  the  na.sal  boue.s ;  (in  their  outer  aide,  the  suture  funned  betwecji  the  nasal  bone 
and  the  nasal  process  of  the  superior  maxillary :  tm  their  inner  side,  the  elevated 
crest  which  receives  the  nasal  spine  of  the  frontal  and  the  jjcrpendicular  plate  of 
the  ethmoid,  and  articulatea  with  its  fellow  of  the  opposite  side;  whilst  ihe  surface 
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of  the  bones  is  perforated  by  a  few  small  vascular  apertures,  and  presents  the 
longitudinal  groove  for  the  nasa!  nerve ;  farther  back  is  the  transverse  suture, 
conneetin'^  the  frontal  with  the  nasal  in  front,  and  the  ethnioi*!  Ijehind,  the. 
olfactory  foratnina  and  nasal  slit  on  the  under  surface  of  the  cribriform  plate,  and 
the  suture  between  it  Jind  the  sphenoid  bchiml:  ijuite  posteriorly  are  seen  the 
sphenoidal  turbinate*!  bones,  the  orifices  of  the  sphen<jidal  sinuses,  und  the 
articulation  of  the  abv  of  the  vomer  with  the  under  surface  of  the  body  of  the 
[Bphenotd. 

The  floor  is  flattened  from  befoi-c  backward,  concave  froiu  side  to  side,  and 
wider  in  the  middle  than  at  either  extremity.  It  is  f(u-Tued  in  front  by  the  palate 
process  of  the  superiiu- maxillary  ;  behind,  by  the  pjdate  ]*roccss  of  the  palate  bone. 
This  surface  presents,  from  before  backward,  the  anterior  nasal  spine;  behintl 
this,  the  u()per  orifices  of  the  anterioi-  juilatine  ranal :  internally,  tlic  elevated  crest 
which  articulates  with  the  vomer;  and  behind,  the  suture  between  the  palate  and 
superior  maxillary  bones,   and  the  posterior  nasal  spine. 

The  inner  wall,  or  septum  (Fiji.  177),  is  a  thin  vertical  partition  which  sepa- 
rates the  nasal  fossie  from  one  another;   it  is  occasionally  perforated,  so  that  the 
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I  communicate,  and  it  is  fVe*i»iC'!)tly  deflected  c<fiif*iderahly  to  *mv  side.'  It  i.s 
formed,  in  front,  by  the  crest  of  the  na.«al  bones  and  nasal  spine  of  the  frontal ;  in 
the  middle,  by  the  perpendicular  plate  of  the  ethmoid;  behind,  by  the  vomer  and 
rostrum  of  the  gpbenoid:  below,  by  the  crest  of  the  superior  maxillary  and  palate 
bones.  It  presents,  in  front,  a  lar^e,  trianfrular  notch,  wbich  receives  the  tri- 
angular cartilage  <if  the  nose;  and  behind,  ihe  guttural  edge  of  the  vomer.  Its 
surface  is  marked  by  numerous  vascular  and  nervous  canals  and  the  groove  for 
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the  naso-palatine  nerve,  and  is  traversed  by  sutures  connecting  the  bones  of  which 
it  is  fijrmed. 

The  outer  wall  (Fig.  116)  is  formed,  in  front,  by  the  nasal  process  of  the 
superior  maxillary  and  lachrymal  hnnes  ;  in  the  middle,  by  the  ethmoid  and  inner 
surface  of  the  superior  maxillary  and  inferior  turbinated  bones;  behind,  by  the 
vertical  plate  of  the  palate  bone  and  the  internal  pterygoid  plate  of  the  sphenoid. 
This  surface  presents  three  irregular  longitudinal  passages,  or  ntfatusets,  formed 
between  three  horizontal  |dates  of  bone  that  spring  from  it;  they  are  terme<i 
the  superior,  nfublle,  and  inferior  meatuses  of  the  nope.  The  superior  meatuH,  the 
smallest  of  the  three,  is  situated  at  the  upper  niul  back  part  id'  each  nasal  fossa, 
occupying  tiie  posterior  third  of  (he  outer  wall.  It  is  situated  between  the  superior 
and  middle  turljinated  bones,  and  has  opening  into  it  two  foramina,  the  xpheno- 
ftalatine  at  the  back  of  its  outer  wall,  atid  xhe  prntt-rwr  cthmnidtil  relh  at  the  front 
part  of  the  outer  wall.  The  opening  of  the  sphenoidal  sin  uses  is  usually  at  the 
upper  and  back  part  of  the  nasal  f*>ssje  immediately  behind  the  superior  turbinated 
bone.  The  miiiiHi'  meatus  is  situated  between  the  middle  and  inferior  turbinated 
bones,  and  occupies  the  posterior  two-thirds  of  the  outer  wall  of  the  nasal  b«ssa. 
It  prescnt.s  two  a]>ertures.  In  front  is  the  orifice  of  the  lufuitth'hiihini.hx  which 
the  middle  meatus  communicates  with  the  anterior  ethmoidal  cells,  and  through 
these  with  the  frontal  sinuses.  At  the  centre  of  the  outer  wall  is  the  ortjirc  ofthr 
rrntntm,  which  varies  somewhat  as  to  its  exact  position  in  different  skulls.  The 
inffrior  meatun,  the  largest  of  the  three,  is  the  space  between  the  inferior  turbinated 

•See  fool  note,  p.  187. 
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bnne  and  the  floor  of  the  iia.siil  fossa.  It  extends  along  the  entire  length  of  the 
outer  wall  of  the  nose^  is  bitjader  in  front  than  behind, and  ]iresent.s  anteriorly  the 
lower  ontirt:  of  thr  tuutaififr  thf  it  a  sal  thief. 

The  anterior  narea  present  a  heart-shajied  or  pyriform  opening  whose  long 
axis  is  vertical  anil  narrow  extremity  upward.  Thi.s  opening  in  the  recent  state 
is  much  contracted  hy  the  cartilages  of  the  nose.  It  is  bounded  ab<>ve  by  the 
inferior  border  of  the  nasal  bone;  "lateraily  by  the  thin,  sharp  margin  which 
seftarates  the  facial  from  tlie  nasal  surface  of  the  superior  maxillary  bone ;  and 
below  by  the  same  border,  where  it  slopes  inward  to  join  its  fellow  of  the  opposite 
side  at  the  anterior  nasal  spine. 

Tlie  posterior  narea  are  the  two  posterior  oval  openings  of  the  nasal  fossse,  by 
which  they  communicate  with  the  upper  part  of  the  pharynx.  They  are  situated 
immediately  in  front  of  the  bsi^ilar  process,  and  are  hounded  above  by  the  under 
surface  of  the  body  of  the  sjjhenoid  ;  below  by  the  posterior  border  of  the  horizontal 
plate  of  the  palate  bone  ;  externally,  by  the  internal  surface  of  the  internal  pterygoid 
plate;  and  internally,  in  the  middle  line,  they  are  separated  from  each  other  by 
the  guttural  border  of  the  vomer. 

Surface  Form. — ^The  various  bony  prominences  or  landmarks  wbiuli  are  to  be  easily  folt  and 
recognized  in  the  head  and  face,  and  which  attbrd  the  means  o\'  mapping  out  the  important 
structures  eonipriseil  in  this  region,  are  as  follows: 


1.  Sui«raorhital  arch. 

2.  Internal  angnlur  process. 

3.  Estfrnal  angular  prooe^is. 

4.  Zy^'ouintic  arch. 
.7.  ^ilustoid  process. 

(>,  ExttTtial  occipital  protuljerance. 

7.  Superiiir  curved  line  of  occipital  bone. 


8.  Parietal  eminences. 

9.  Tempt iral  ndpe. 

10.  Frutital  enjineaces. 

1 1 .  Snperciliar)'  ridges. 

12.  Niisal  Imjucs. 

]  .'I.  I/owcr  margin  of  orbit, 

14.  Lower  jaw. 


1.  Tlie  supyfinrhifal  arches  are  to  be  felt  throuchont  their  entire  cxteiti.  covererl  by  the  eye- 
brows. They  form  the  upper  boundary  of  llie  cirenmlcrcner  or  ba.^e  ol'the  orbit,  and  seiiarate 
the  tiiee  from  the  forehead.  They  arc  slronjf  and  arched,  and  terminate  internally  on  each  side 
of  the  riHit  of  the  nose  in  the  iiitrniftf  ftiiffiihti-  jn'fK'iaSy  which  yrtieidates  with  t\w  laehrjuial 
brniv.  Kxternally  they  terminate  in  the  rxtcnutf  oHffufur  nmctna,  whieh  iitieulates  with  (he 
mnlar  Imur'.  Tins  arehed  rid^re  is  .shart>er  an<l  more  deiineil  in  its  outer  tliun  in  its  inner  half, 
and  ftiruis  an  overhaii!.'tn;r  [(nn-ess  whieli  jtroteets  and  shields  the  laehryn>al  vUnd.  It  thus  pro- 
tects the  eye  in  its  most  eK|»sed  situation  and  in  the  direetion  fruui  whieh  blows  are  most  likely 
to  dcsix-nd.  Tho  .supraorbital  andi  varies  in  |tronjinenee  in  different  indiviiluals.  It  is  more 
marked  in  the  male  than  in  the  female,  and  in  i*ome  nices  of  mankind  than  others.  In  the  less 
civiliztMl  races,  as  the  forehea*!  recedes  Uiekward,  the  supraorbital  arch  becomes  niort?  prominent, 
and  ai»pn>aches  more  to  the  diameters  of  (he  niutikej  tril>e,  in  whieh  the  .supriiorbital  are'hes  are 
very  Iar>:cly  ilevel<>|>e<l,  and  aixjaiiv  additional  jirominencc  from  the  ob!i<pie  <lircetion  of  the 
fmntal  Iwme.  2.  The  uittrmtf  tnttjufn,-  prtk-mx  is  s^-areely  to  be  felt,  lis  position  is  inilicatcd 
by  the  an^de  lornied  by  the  .'^upriio  ital  areli  wilh  the  nasal  process  of  the  superior  maxillary 
biine  and  the  lacbrynnd  bone  at  the  inner  side  of  the  orbit.  Between  the  inteniiil  anjt^ular  pro- 
cesses of  (he  two  sidles  is  a  ljro:td  surface  whJch  assists  in  fbnninv'  the  riMit  of  (he  nose,  and 
immediately  alK)ve  this  a  broad,  smooth,  .sonnnvhat  triangvilar  sarfhee,  (he  t/hifttffn,  situated 
between  thesupen^ihary  ridt'cs.  tl.  The  f.rfrrn'ff  tinf/fihn-  prw*nK  is  nnaeb  more  sironjidy  marked 
than  the  internal,  and  is  plainly  t*)  be  felt.  It  is  fonned  by  the  junction  or  eunfluence  of  the  supra- 
orbital and  temporal  ridjecs,  and,  articntating  with  the  malar  bone,  it  serves  to  a  verj*  consider- 
able extent  to  supjmrt  (he  Iwines  of  the  face.  In  eanuAorous  animals  the  external  anjtrnlinr  i)ro- 
cess  does  not  arfieulittc  wiili  tlie  malar,  and  itierefnrc  this  later.d  support  to  the  bones  of  the  face 
is  not  iire.^'nt.  4.  The  zi/tfinnffit'c  areh  is  plainly  to  Im-  felt  thntoyhout  its  entire  lenirtl],  being 
sittiated  almost  inmiediately  under  the  skin.  It  is  fitnncd  by  the  malar  ixme  and  the  zygomatic 
prncess  of  the  temjMmil  bone.  At  its  anterior  extremity,  where  it  is  formt^d  by  the  malur  hone. 
n  is  broiid  and  forms  the  proniinenee  of  the  eheek  :  the  jMJsterior  jiart  Js  mini  over,  and  tenui- 
natcji  just  in  front  and  a  little  ahove  the  tragus  of  the  external  ear.  The  lower  border  is  njure 
plaitdy  lo  be  felt  than  the  upper,  in  consequence  of  the  dense  temporal  fascia  Uin^  attached  to 
tlie  u|>iH>r  Ixirder,  whieh  .stjmewbat  oKscares  its  outline.  Its  shape  differs  very  much  in  individ 
nals  and  in  cbfferciit  nu't's  of  mankind.  In  the  most  <leuTadcd  type  of  skutl — as,  for  instance,  in 
the  skull  of  the  neL-^ro  td"  the  (ininea  Coast — the  rnaltir  bones  project  forwanl  antl  not  (tniward. 
and  (he  zyiL'onni  iU  its  [Hjsterior  extremity  extends  farther  out  Ma  rd  Wdbre  it  is  twisted  onitst^lf  to 
be  proloni;ed  forward,  1'his  makes  the  zyL'oniiatie  anh  .^tand  oat  in  Indd  relief,  and  affords 
ffreatcr  sjtace  for  the  Tenipond  nuisele.  In  skulls  whieli  have  a  more  pynimidal  shape,  as  in  the 
Kstpiitnanx  or  (ireenlunder,  the  malar  Indies  dutiot  jmiject  torward  and  downward  under  the 
eyes,  as  in  the  precediuL*  form,  but  take  a  direetion  ontvvanl.  I'ormtniL'  with  the  y.yiroma  a  larce, 
rounded  sweep  or  segment  of  a  circle.     Thua  it  happens  that  if  two  lines  are  drawn  fhmi  the 
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zygomatic  arches,  touching  the  temporal  ridges,  they  meet  over  the  top  of  the  head,  instead  of 
beiDff  parallel,  or  uearlv  *;»,  as  in  the  Eiimpcan  skull,  in  which  the  zygomatic  arches  jiix*  not 
nearly  so  prominent.     iPhis  gives  to  the  iace  a  more  ur  less  oval  tyjje.     5.   Behind  the  ear  \>  the 
mtutoid  juntioH  df  thr  tntipmnl  (^mr,  plainly  to  U?  tVlt.  and  terminating  below  in  a  uijiple- 
shapeiJ  proceiW.     Us  anterior  border  can  be  traced  immediately  behind  the  couehu,  and  its  apex 
18  on  about  a  level  with  the  lubiile  of  the  ear.     It  is  rudimentarv  in  infancy,  bwt  gradually 
develops  in  rliiMhi Kid.  and  is  inure  marked  in  the  negro  than  in  the  Eurt.»pean.     fi.  The  Kffrnitil 
tjcctpitnl  protitUmiia'  is  alwiiys  phiinly  to  be  felt  )\\st  at  the  level  where  the  skin  of  the  nwk 
joins  that  of  the  head.     At  this  point  the  .skull  is  thick   for  the  purpose.*  of  safety,  while 
nidiating  fr<im  it  are  numerous  curved  arehei*  or  buttresses  of  bone  which  give  to  this  portion  of 
the  skiiil  further  security.     7.   Running  outward  on  cither  side  from  the  external  occipital  protu- 
berance is  an  arched  ridge  of  bone,  which  can  [ye  more  or  less  plainly  perceived.     This  is  the 
xiqtfn'nr  ciirvnl  line  of  the  weipitid  Ihuie,  and  gives  attachment  to  son»e  of  the  muscles  which 
keep  the  head  erect  on  the  spine ;  accordingly,  we  find  it  more  developed  in  the  negro  tribes,  in 
whom  the  jaws  are  much  more  ma.ssive,  and  therefore  require  stn^nger  muscles  to  i»revent  their 
extra  vveignt  ejirr\'ing  the  head  forwanl.     Below  this  line  the  surface  of  bone  at  the  back  of  the 
head  is  oW-urcd  \>y  the  overlvinir  muscles.     Above  it,  the  vault  of  the  eranitun  is  thinly  covered 
with  soft  structures,  so  that  the  form  of  this  part  of  the  head  is  almost  exactly  that  of  the  upper 
portion  of  the  <.K?cipital,  the  parietal,  and  the  frontal  lx»nc.^  themselves;   and  in  bald  jiersons 
even  the  Hues  of  junction  of  the  Jk^cs.  especially  the  junction  oi'  tlu»  <MXMpital  and  jianetal  at 
the  lamlKloi<l  suture,    may  be  defined  as  a  slight  depression,  cau.sed  by  tlie  thiclccnujg  <d'  the 
bonlers  of  the  bones  in  this  situation.     S,    In  the  line  of  the  y^reatest  transverse  diameter  of  the 
head,  on  each  side  of  the  middle  line,  are  genenilly  to  be  found  the  jxtrktitl  rmimncts.  though 
sometimes  these  eminences  are  not  .situated  at  the  point  of  the  greatest  transverse  diameter, 
which  is  at  s<mie  other  prominent  part  nf  the  parietal  region.     They  denote  the  point  where 
ossification  of  the  Imjuc  began.     They  arc  ttuich  more  prominent  and  well-marked  in  early  life, 
in  eonse«juenee  of  the  sharper  cune  of  the  bone  at  this  {»eriod,  w>  that  it  deseriljes  the  segment 
of  a  smaller  cin'le.     Later  in  life,  as  the  bone  grows,  the  curve  spreads  out  and  forms  the 
segment  of  a  larger  circle,  so  that  the  eminence  becomes  le.ss  distinguishable.     In  con.'ieriiiieuee  of 
this  sharp  curve  of  the  bone  in  early  life,  the  whole  of  the  vault  of  the  Bknll  has  a  somirer  shajH; 
than  it  has  in  later  life,  and  this  apnearanee  may  persist  in  some  rickety  skulls.     Tiie  eminence 
is  more  apparent  in  the  negnVs  skull  than  in  that  of  the  EurofH?an.     This  is  due  to  creater  flat- 
tening of  the  temporal  tbssa  in  the  former  skull  lo  accommotlate  the  larger  Tern f>ond  muscle 
which  exists  in  these  races.     The  pimetal  eminence  is  particularly  exposed  to  injury  from  blows 
or  falls  on  the  head,  but   fracture  is  to  a  certain  extenl  prevented  by  tiie  shape  of  the  bone, 
which  fonua  an  arch,  so  tliat  the  ft>rci^  of  the  blow  js  diffu.«ed  over  the  iHine  in  ever\'  direction. 
0.   At  the  side  of  the  he!t<J  may  be  felt   the  trmporfil  rui(/e.     Commencing  at  the  exienial 
angular  process,  it  may  Ihj  telt  as  a  eurve<i  ridge,  passing  upward  and  then  curving  backward,  on 
the  frontal  bone,  separating  the  forehead  from  the  tenmonil  fossa.     It  may  then  i>e  traced,  pass- 
ing backward  in  a  curved  direction,  over  the  parietal  houv.  and.  i hough  less  marked,  still  gen- 
erally to  l>e  re^Nignized.     Finally,  the  ridge  curves  downwartl,  and  terminaCes  in  the  jiosterior 
root  of  the  zygoma,  which  st^paratcs  the  sipiamous  from  the  sulx'Utaneous  mastoid  portion  of  the 
temporal  bone.     Mr.  Victor  Horsley  lias  recently  shown,  in  an  article  on  the  "Topography  of 
the  Cerebral  Cortex,'  that  the  st'cond  temiH>ral  ridge  (see  ^tage  170)  can  l)e  made  out  on  the 
living  body.     10.  The  /rotttul  emiitntt'^js  \axy  a  good  deal  m  different  individuals,  tm-ing  con- 
siderably more  prominent  in  s<ime  than  in  others,  and  thev  are  often  not  symmetrical  on  the  two 
8idt«  of  the  bfidy,  the  one  beiirg  unich  more  pronounced  than  the  other.     This  isofU-n  especially 
noticeable  in  the  skull  of  the  young  child  or  infant,  and  iHM-omes  le.ss  marked  as  age  advances. 
The  prominence  of  the  frontal  eminences  depends  more  uixju  the  general  shape  of  the  wh<de 
b«ine  than  upon  the  size  of  the   protuberances  themselves.     As   the   skull   is  more    highly 
develo|>ed  in  eonsei^uence  of  increa.'^ed  intellcftual  capacity,  so  the  fmntal  Ixme  becomes  more 
upright  and  the  frc>ntal  eminences  stand  inu  in  bolder  relief.     Thus  they  may  be  considered  as 
anording,  to  a  certain  extent,  an  indication  of  the  development  of  the  hemispheres  of  the  brain 
WneAth,  and  of  the  mental  powers  of  the  individual.     They  are  not  .so  m«cn  exposed  to  injury 
as  the  parietal  eminent-es.     In  falls  forward  the  upper  extremities  are  invnluntardy  thrown  out, 
and  break  the  force  of  the  fall,  and  thus  shield  tlie  frontal  bone  from  itvjun'.     It.   Below  the 
fnmtal  eminences  on  the  forehead  are  the  siiprrct'lian/  ru((/fs,  which  denote  the  position  of  the 
fnmtal  sinuses,  and  vary  according  to  the  size  of  the  sinuses  in  dift'erent  individuals,  being,  as  a 
nile.  small  in  the  femalct  absent  in  children,  and  sometimes  unusually  prominent  in  the  male, 
when  the  frontal  sinuses  are  larsjely  developed.     They  ctunmence  on  either  side  of  the  glabella, 
and  at  first  f)resent  a  rounded  form,  which  gradually  fades  away  at  their  outer  ends.     12.  Tlie 
nasnl  fMnies  form  the  prominence  of  the  nose.     They  vary  much  in  size  and  shape,  and  to  them 
Is  due  the  varieties  in  the  contour  of  this  organ  and  much  of  the  character  of  the  face.     Thus, 
in  the  Mongnhan  or  Ethiopian  they  are  flat,  broad  and  thick  at  their  ba.se,  giving  to  these  tribes 
the  flattened  nose  by  which  they  are  characterized,  and  diflTering  very  decidedly   from  the 
Caucasian,  in  whom  the  nose,  owing  tti  the  sha|>e  of  the  misal  bones,  is  narrow,  elevated  at  the 
[bridge,  and  elongated  downward.     Below,  the  na.sal  iK^ncs  are  thin  and  connected  with  the  cjir- 
^  f ilages  of  the  nose,  and  the  anplc  or  arch  formed  by  their  imion  s<-rves  to  thn»w  out  the  bridge 
of  the  nose,  and  is  much  more  m.arkeil  in  some  individuals  than  others.     13.  The  foirtr  marrow 
of  thr  orhi%  foniied  by  the  8uj)erior  maxillary  bone  and  the  malar  bone,  is  plainly  to  be  felt 
throughout  its  entire  length.     It  is  continuous  internally  with  the  nasal  process  of  the  superior 
IS 
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maxillary  bone,  which  forms  the  inner  boundary'  of  the  orbit.  At  the  point  of  junction  of  the 
lower  margin  of  the  orbit  with  the  njwal  prooess  is  to  be  felt  a  little  tubercle  of  Ixjne,  which  can 
be  plainly  pen^eived  by  running  the  fintrer  along  the  bone  in  this  situation.  This  tubercle  serves 
as  a  gTiiJe  to  the  iwsition  of  the  laehrj-mal  sac,  which  is  situated  above  and  behind  it.  14.  The 
outline  of  the  hncrr  jmc  is  to  be  felt  throughout  its  entire  length.  Just  in  front  of  the  rrairus  of 
the  external  ear,  and  below  the  zygoinutio  arch,  the  condyle  can  be  made  out.  When  the  mouth 
is  ofiened  this  prominence  of  bone  can  be  jiereeived  advancing  out  of  the  glenoid  fon^yii  on  to  the 
eminetiti;i  artit-ularis,  and  receding  again  when  the  mouth  is  closed.  Fp>m  the  condyle  the  pos- 
terior b(jrder  of  the  ramus  can  be  felt  extending  down  to  the  antfle.  A  line  drawn  from  the  con- 
dyle to  the  anirle  would  indicate  the  exact  position  of  thia  Tx>rder.  From  the  irngle  to  the 
symnhysis  of  the  chin  the  lower,  rounded  kjrder  of  the  body  of  the  Lone  is  plaitdy  to  be  felt. 
At  tne  jKjint  of  junct inn  of  the  two  halves  of  the  Ixine  is  a  well-marked  triangular  uminti'nce.  the 
menttd  jtroass,  which  limus  the  prominence  of  the  chin. 

Stirg:ical  Anatomy. — An  arrest  in  the  ossilying  process  may  give  rise  to  deficiencies  or 
gans;  or  to  fissures,  which  are  of  im^Ktrtanee  in  a  medico-legal  iwint  of  view,  as  thev  are  liable 
to  r>e  mistaken  for  fraetures.  The  fissures  >jenerally  extend  from  the  margin  towarJ  the  centre 
of  the  bone,  but  gaps  may  be  (bund  in  the  middle  as  well  as  at  the  edges.  In  course  of  time 
they  may  Ijecome  covered  with  a  thin  lamina  of  iKine. 

Occ:isionally  a  prtJtrusion  of  the  brain  or  its  membranes  may  take  pi at^e  th rough  one  of  these 
gaps  in  an  imperfectly  develofMnl  skull.  When  the  protrusion  consists  of  membranes  only,  and 
18  filled  with  cerebrospinal  fluid,  it  is  called  a  mfutngtM-tfe ;  when  the  protrusion  consii^ts  of  brain 
fts  well  as  membranes,  it  is  termed  an  wtv^j/u^/wWr  ;  and  when  the  nn>truded  brain  is  a  prolonga- 
tion from  one  of  the  ventricle,'*,  and  is  distended  bv  a  collection  of  fluid  from  an  ac^'umulation  in 
the  ventricle,  it  is  ternied  an  hfidrtna'phthtcele.  This  latter  condition  is  frwjuently  found  at  the 
root  of  the  n<ise,  where  a  protrusii>n  of  the  anterior  horn  of  the  lateral  ventricle  takes  place 
thn>ujrh  a  deficiency  of  the  frinto-na-sal  suture.  These  malformations  are  usually  found  in  the 
middle  line,  tind  niost  fre<]uently  at  the  back  of  the  hcjul,  the  protrusion  taking  nlace  through 
the  fissures  which  separate  the  four  centres  of  ossification  from  which  the  tabular  portion 
is  originally  developed  I  see  pfige  WS).  They  most  fre<|uently  occur  through  the  upjver  part  of 
the  vertical  fi.^ure,  which  is  the  last  to  osaifv,  but  not  uncommonly  through  the  tower  part,  when 
the  foramen  ma.irtium  may  Ije  incomplete.  More  rartrlv  these  protrusions  have  been  met  \vith  in 
other  siiuatiiin.H  than  those  two  above  mentioned,  lK»tn  ihrough  normal  fissures,  as  tlie  .sagittal, 
lamlxloid.  and  other  sutures,  and  also  through  abnormal  gaps  and  deticiencies  at  the  sides,  and 
even  ut  the  base  of  the  skull. 

Fractures  of  the  skidl  may  lie  divided  into  those  of  the  vault  and  those  of  the  base.  Frac- 
tures oF  the  vault  are  usually  pro<luced  by  direct  violence.  This  portion  of  the  skull  varies  in 
thickness  and  strength  in  different  individuals,  but,  as  a  rule,  is  Kuffici en tly  strong  to  resist  a  very 
oonsidemble  amount  of  violence  without  being  fractured.  This  is  due  to  several  causes:  the 
rounded  shape  of  the  head  and  its  construction  of^  a  number  of  secondary  elastic  arches,  each 
made  up  of  a  sint^le  bone;  the  fact  that  it  (.Htnsists  nf  a  number  f.d"  bones,  united,  at  all  events  in 
early  life,  by  asutural  ligament,  which  acts  asaairt  of  buffer  and  interrupts  the  continuity  of  anv 
violence  aj)i)llcd  to  the  .*ikull ;  the  presence  of  art^hes  or  ridges,  lx»th  on  the  inside  and  outside  of 
the  skull,  wh it'll  materially  strengthen  it ;  and  the  mobility  of  the  head  upon  the  .spine  which 
further  enables  it  to  withstand  violence.  The  elasticity  of  the  Iwnes  of  tlie  head  is  esneeiallv 
tuarked  in  the  skull  of  the  child,  an<l  thi.s  fact,  together  with  the  wide  separation  of  the  indi- 
vidual bones  from  each  other,  and  the  interposition  between  them  of  other  softer  structures 
renders  fracture  of  the  bones  of  the  head  a  very  uncommon  event  in  infants  and  quite  young 
children  ;  as  age  advances  and  the  Iwnes  l^ecome  joined,  fracture  is  more  common,  thouph  still 
less  liable  to  occur  than  in  the  adult.  Fnietures  of"  the  vault  may,  and  generally  do,  involve  the 
whole  tbickness  of  the  bune ;  but  sometimes  one  table  may  be  fractured  without  any  correspond- 
ing iiyury  to  the  other.  Thus,  the  outer  table  of  the  skull  may  be  splintered  and  driven  into  the 
diploc',  or  in  the  fmntal  or  mastoid  regions  into  the  frontal  or  mastoid  cells,  without  any  injurj' 
to  the  internal  table.  And  on  the  other  hand,  the  iutenial  table  has  been  tVactured,  and  fvor- 
tions  of  it  depressed  and  driven  inward,  without  anv  fracture  of  the  outer  table.  Aj»  a  rule,  in 
fractures  of  the  skull  the  inner  table  is  more  splintered  and  comminuted  than  the  outer, 
and  this  is  due  to  several  causes.  It  is  thinner  and  more  brittle,  the  force  of  the  violence  as  it 
passes  inwanl  Ixicomea  broken  up,  and  is  more  diffused  by  the  time  it  reaches  the  inner  table; 
the  bone^  being  in  the  form  of  an  arch,  bends  sis  a  whole  and  spreads  out,  and  thus  presses  the 
particles  together  on  the  convex  surface  of  the  arch — i.  *:  the  outer  table — and  forces  them 
asunder  on  the  concave  surface  or  inner  table  ;  and,  lastly,  there  is  nothing  firm  under  the  inner 
table  to  support  it  and  oppose  tin;  fon-e.  Fractures  of  the  vault  may  l>e  simple  fissures  or  starred 
and  C4)mmuiuted  firactures,  and  these  may  lie  depressed  or  elevated.  These  latter  cases  of 
fnictnre  with  elevation  of  tlie  fhictured  portion  are  uncommon,  and  can  only  K*  produce*!  by 
direct  woutkI.  In  comminuted  fracture  a  jM^rtinn  of  the  skull  is  broken  into  stnoral  pieces, 
the  lines  of  fracture  radiating  from  a  centre  where  the  chief  impact  of  the  blow  was  felt; 
if  ileprossed,  a  fissure  circumscril>es  the  radiating  line,  enclosing  a  portion  of  skull.  If 
this  area  is  I'in-ubr,  it  is  termed  a  "pond"  fracture,  and  would  in  all  probability  have  been 
caused  by  u  r»>und  instrument,  as  a  life- preserver  or  hammer;  if  elliptical  in  shuiw,  it  is 
temie«l  a  "  gutter  fracture,"  and  would  owe  its  shape  to  the  instrument  which  had  produced  it, 
as  a  poker. 

Fractures  of  the  base  are  most  frequently  produced  by  the  extension  of  a  fissure  from  the 
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Tftiilt,  as  in  falls  an  the  head,  where  the  fissure  starts  from  the  part  of  the  vault  whic-h  first 
struck  the  ground.  Sometimes,  however,  they  iire  ouu8ed  by  aireet  violence,  when  Uireiirn 
bodies  have  been  forced  through  the  thiti  roof  of  the  orbit,  throuch  the  cribrilbnii  plate  uf  the 
ethmoid  frtun  beitig  thrust  up  the  nose,  or  throutih  the  nm\'  of  the  pharynx.  Other  eaises  of 
fracture  rif  the  biuse  oeeur  froui  indirect  violence,  as  in  fraettire  of  the  oecipitjd  bone  from  impac- 
tion of  the  spinal  eolumu  asrainst  itj*  condyles  in  falls  on  the  buttiK-ks.  knees,  or  feet,  nr  in  cases 
where  the  ylenuid  cavity  hat*  ^M.'en  Iractured  by  the  violent  impact  of  the  condyle  oithe  lower  jaw 
against  it  from  blows  on  tite  chin. 

The  most  cinnmon  pla<;'e  for  fracture  of  the  ba.se  to  occur  ii>  through  the  middle  Ibssa.  and 
here  the  fissure  usually  takes  a  fairly  definite  course.  Starting  IKtm  the  poiijt  .siruik,  which  is 
generallv  :*umewhere  in  the  neighborhood  of  the  parietal  eminence,  it  run?.  downwartJ  thn>ugh 
the  parietal  and  s<]uamous  portion  of  the  teniiioral  l>one  and  across  the  petrout;  ^wjrtion  of  this 
bone,  frequently  traversing  and  implitniting  the  internal  auditory  mcatu.s.  to  the  nntldlc  lacerated 
foramen.  From  this  it  may  paxs  across  the  body  of  the  sjdiemiid,  tlmmgh  ihc  pituiiary  U>,ssa  to 
the  middle  lacerated  foramen  of  the  other  side,  and  may  indeed  travel  ntund  the  whole  crtuiium, 
80  a'?  to  c<jtnipk'tely  separate  the  anterior  from  the  jHi.sterior  imrt.  The  eourseof  the  tViK-ture 
should  be  borne  in  mind,  as  it  explains  the  symptoms  to  which  frjicture  in  this  reirion  utay  give 
rij*e;  thus,  if  the  fL«<.Hure  pa^  across  the  internal  auditory  meatu.H,  injury  to  the  faciui  and 
auditory  nenes  may  result,  with  consequent  fjicial  itaralysis  and  deafnesis;  or  the  tubular  pro- 
longation of  the  arachnoid  around  these  nerves  in  the  meatus  may  be  torn,  and  thus  i>crmit  of 
the  escape  of  the  cerebrot«pinal  thiid  should  there  Iw  a  eommunieation  lM?tvveen  the  internal  ear 
and  the  tympanum  and  the  ujcmbrana  tympaui  be  ruptured,  lus  is  frnpienily  the  case;  again,  if 
the  fissure  passes  across  the  pituitary  fossii  and  the  muco- periosteum  covering  the  under  surface 
of  the  body  of  the  sphenoid  is  torn,  blood  will  find  \t>  way  into  the  ]>han(ix  and  Vm  ^^wallowed, 
and  after  a  time  vomiting  of  blt>od  will  rcMill.  Fractures  of  the  anterior  fossa,  involving  the 
bones  fonuing  the  roid'of  the  orbit  and  n;i.sal  tbs.sii.  are  geiicndly  the  results  tdlilow.**  on  the  iforv- 
head  ;  but  fracture  of  the  eribrifbnu  plate  of  the  ethmoid  ma>'  lie  a  eomjdication  of  fracture  of 
the  nasal  bone.  When  the  fracture  implicates  the  r«M»f  of  the  orl>it.  the  bl«x*d  timls  its  way 
into  this  cavity,  and,  travelling  forward,  appears  as  u  siilKNinjunctival  eivhymosis.  If  the  roof 
of  the  nasal  fossji  l>e  fractured,  the  blood  escapes  fnun  the  no.st\  In  rare  casi.'S  there  may 
be  alsii  escape  of  cerebri-spinal  fluid  froui  the  nose  where  the  dura  mater  and  arachnoid  have 
been  torn.  In  fractures  of  the  posterior  fossa  extravasation  of  blood  may  appear  at  the  nape  of 
the  neck. 

The  Imiucs  of  the  skull,  being  sulx'UtHneons.  are  frequently  (he  seat  of  nodes,  and  not  tm- 
commoiily  necrosis  results  from  this  cause,  us  well  as  from  injury.  Necrosis  may  involve  the  en- 
tire thickness  of  the  skull,  hut  is  usually  ciitifined  to  the  extenial  table.  Necrosis  of  the  internal 
table  alone  is  rarely  met  with.  The  lx>i»es  of  the  skull  are  alst»  Irejiuently  the  seat  of  sarcoma- 
tous tumor. 

The  skull  in  rickets  is  necuJiar:  the  foreliead  is  high,  stpiare.  an<l  projecting,  and  the 
antero-|M>.sterior  diameter  of  the  wkull  is  long  in  relation  to  the  transverse  diameter.  The  Umes 
of  the  face  are  small  and  ill-developeil,  and  this  gives  the  a]ii»earanee  of  a  larger  head  than 
actually  exists.  The  bones  of  \hc  head  are  of>en  thick,  especially  in  the  neighUirhootl  of  the 
sutures,  and  the  anterior  fontanelle  is  late  inclosing,  s<jmetimes  remaining  nncliisedtill  the  fourth 
year.  The  condition  of  mt  it  iota  fits  has  by  some  lieen  also  befieved  to  l>e  the  result  of  rickets,  by 
others  is  believed  to  he.  due  to  inherited  syphilis.  In  these  cases  the  bone  nialergoes  atro|dnc 
changes  in  patches,  so  that  it  becomes  greatly  thinned  in  pliices,  generally  where  there  is 
pressure,  as  frum  the  pillow  or  nurse  s  ann.  It  is,  therefore,  usually  met  with  in  the  parietal 
Done  and  vertical  plate  t>f  the  ocei[)ital  Ihrne. 

In  congenital  syphilis  deposits  of  porous  lj<*ne  are  o1\en  found  at  the  angles  of  the  parietal 
bones  and  two  halves  of  the  frontal  bone  which  bound  the  anterior  fontanelle.  These  aefMwits 
are  Bej>arate<l  bv  the  coronal  and  sagittal  sutures,  and  give  to  the  skull  an  appearance  like  a  "  hot 
croas  bun."  Tliey  an-  known  as  Parrut.s  notle.s.  and  such  a  skull  has  received  the  name  of  nati- 
fitnn.  from  its  fancied  resemblance  to  the  buttocks. 

In  connection  with  the  kmes  of  the  face  a  comnnm  malformation  is  chfi.  pakttr,  •^^'"JJ  ^*^ 
the  non-union  of  the  palatal  processes  tjf  the  ma.xillary  or  pre-oral  arch  (see  page  120).  This 
eleft  luav  involve  the  wliole  <tr  otdy  a  portion  of  the  hartl  palate,  and  usually  involves  the  wifi 

(>alale  also.  The  cleft  is  in  the  middle  hue,  except  it  involves  the  alveolus  in  front,  when  it  fbl- 
OW9  the  suture  between  the  main  portion  of  the  Done  and  the  |ire-m;ixillary  bone.  Sometimes 
the  cleft  runs  on  either  side  of  the  pre-maxillary  iHme,  s<i  that  this  bone  is  quite  isolated  from 
the  maxillary  bones  an<l  hnngn  fr»>m  the  end  of  the  vomer.  The  uial formation  is  usually  asso- 
ciated with  hare  dip.  which,  when  .sinvde,  is  almost  always  on  one  side,  correspondine  to  the  posi- 
tion •)f  the  suture  wtween  the  lateral  incistir  and  canine  tooth.  Some  few  cases  of  median  hare- 
hp  have  been  dcscrihed.     In  ihtnble  hare  lip  there  is  a  clefi  nn  em-h  side  of  the  middle  line. 

The  b<mesof  the  face  are  stunetimes  fractured  as  the  result  of  direct  violence.  The  two 
luoHt  commonly  broken  are  the  nasjd  bone  and  the  inferior  njaxilla.  and  of  these  the  latter  is  by 
far  the  most  fivquently  fractured  of  all  the  Ixjiies  of  the  face.  Fracture  of  the  mif^nl  l»one  is 
for  the  most  part  tntnsverse,  and  takes  place  ahoiir  half  an  inch  from  the  free  margin.  Tlie 
broken  i>ortion  may  l>e  displaced  f>ackward  or  more  generally  to  one  side  by  the  force  whicii 
nnxlticfd  the  lesion,  as  there  arc  no  muscles  here  which  can  cau.se  displacement.  The  niohtf 
bone  is  nrol^ably  never  broken  alone  ;  that  is  to  stiy,  unconnected  with  a  fracture  of  the  otlier 
bones  ot  the  face.     Tlje  zygomatic  arch  is  occasionally  iractured,  and  when  this  occurs  from 
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direct  violence,  as  is  usually  the  ease,  the  Irapmetits  may  be  ilisjilaeed  inward  This  lesion  is 
often  attended  witli  fireat  difficulty  or  even  inability  to  oj>en  and  shut  the  nuiuth,  and  thiw  h:ia 
Iwen  stated  to  be  due  to  the  depressed  fragments  iwrfuniting  the  teinjKJral  niuwle,  hut  would 
ajipeHr  rather  to  be  caused  by  the  injury  done  to  the  bony  ori^n  of  the  MaH!*eter  luiisele, 
fractures  of  the  fnf^n'or  mitj-t^fh  may  vary  much  in  dei^ee,  fn)ni  thecliippinp  off  of  a  iKirlioJi 
of  the  alveolar  areli,  a  fref|uent  aeeident  when  the  "old  key "'  instnunent  was  used  for  the 
extnu'tion  of  tjeeth,  lo  an  extensive  eoiriTninutiun  of  the  whole  bone  from  severe  violenee,  ob  the 
kick  of  a  horse.  The  most  common  situation  for  a  fracture  of  the  tnfcrkir  nnrriff'tiy/  fnntf  is  in 
the  neighborhood  of  the  canine  tooth,  as  at  this  spot  the  jaw  is  weakened  by  the  ileep  socket  for 
the  fan*  of  this  t<xith  ;  itia  next  most  tVe^niently  fractured  at  the  anple  ;  then  at  the  symphysis, 
and  finally  the  neck  of  the  condyle  or  tne  coronoid  process  may  be  broken.  Occasionally  a 
dtiuble  IViieture  may  occur,  one  in  either  half  of  thebfrne.  The  fnictnres  are  usually  comiMnmd, 
from  laceration  of  the  mucous  membrane  coverini!  the  L^mis,  The  ditiplaceinctit  is  mainly  the 
result  of  the  same  violence  as  f)rtKiuced  the  injury,  but  may  Ik?  further  increased  by  the  action 
of  the  muscles  passing  from  the  neiLdiln^rhood  of  the  synipbysis  to  the  hyoid  Ikuic. 

The  superior  and  inferior  maxillary  bonea  are  \MAh  of  them  !'re<|uently  the  seat  of  necrosis, 
thouirh  the  di.sease  affects  the  lower  much  more  freimently  than  the  upper  jaw.  fjrobably  on 
account  of  the  greater  supply  of  hi o^td  to  the  latter  It  may  be  the  result  of  ruriostitis,  from 
ti>otli  irritation,  injun\  or  the  action  of  stmie  specifie  j>oison,  as  syphilis,  or  fntm  salivation  by 
mercury;  it  not  unfrei;|uently  occurs  in  ebildrtjn  after  attacks  of  the  exantliematous  fevers,  and 
a  soecial  form  occurs  from  the  action  of  the  fumes  of  phosplionis  in  persons  engaged  in  match- 
malcinfr. 

Tumors  attack  the  jaw-ix)nes  not  infrequently,  and  these  maybe  either  innocent  or  ma!  i  te- 
nant; in  the  upper  jaw  cysts  may  occur  id  the  antrum,  constituting  the  st)-called  dropsy  of  the 
antrinn  ;  or,  again,  ej'sts  may  form  in  ehher  jaw  in  coimection  with  the  teeth  :  either  cysts  con- 
nected with  the  nxjts  of  fully-develitped  teeth,  the  "dental  cyst;"  or  cysts  connected  with 
imperfectly  developed  teeth,  the  "  dentigerouscyst.  "  Solid  innocent  tumors  iuclmle  the  fibwma, 
the  chondroma,  and  the  osteonui.  t>f  malignant  tumors  (here  arc  two  clnsscs,  the  sJircouuita 
an<l  the  epithelioma.  The  sjin-'oma  are  of  various  kinds,  the  spindle-celled  and  round-celicd,  of 
a  veiy  malignant  character,  and  the  myeloid  sarcoma,  princi^^ally  affecting  t!ie  ulveular  margiu  of 
the  Ixme,  Of  the  enithehomata  we  find  the  sq;uamous  variety  spreading  to  the  bone  from  the 
palate  or  gum,  and  tlie  cylindrical  epithelioma  originating  in  the  antrum  or  nasd  foBSSB. 

Both  superior  and  inferior  maxillary  bones  (Kvasionally  require  removal  for  tumors  and  in 
some  other  conditions.  The  upper  jaw  is  removed  by  an  incision  from  tlie  inner  canthus  of  the 
eye,  along  the  side  of  the  nose,  round  the  nla.  and  down  the  middle  line  of  the  upper  lip.  A 
second  incision  is  carried  outward  from  the  inner  canthus  of  the  eye  along  the  lower  margin  of 
the  orbit  jus  far  as  t!ie  protnincnce  of  the  malar  bone.  The  flap  thus  lormed  is  reflectecl  outward 
and  the  surfiice  of  the  bone  expo.sed.  The  connections  t>f  the  heme  to  the  other  Ujnes  of  the 
face  ar»3  then  divided  with  a  nam>vT  saw.  Thev  are  (1 )  the  junction  with  the  malar  bone,  pass- 
im? into  the  spheuo-maxillary  fissure;  (2)  the  nasiil  process;  a  small  jiortion  of  its  upf»er 
extremity,  cotmected  with  the  nasal  bone  in  front,  the  lachr>-nial  bone  behmd.  and  the  frontal 
bone  above,  being  left;  (3)  the  connection  with  the  bone  on  the  opposite  side  and  the  palate  in 
the  r«Mtf  of  the  mouth.  The  Ume  is  now  firmly  grasped  with  lion-toR'cps,  and  by  means  of  a 
rocking  mrnement  upward  and  downw^anl  the  remaining  attachments  of  the  orbital  phile  with 
theethmoi<l,  an«l  the  back  of  the  bone  with  the  palate,  bnrken  through.  The  soft  palate  is  first 
separated  from  the  hanl  with  a  scalpel,  and  is  not  removed.  Occasionally  in  removing  the  upfver 
iaw  it  will  be  fo\md  that  the  orbital  plate  can  be  spared,  and  this  should  always  be  done  if  pftssi- 
ble.  A  horizontal  saw-cut  is  to  l>c  made  just  l>elow  the  intrsiorbital  foramen  and  the  bone  cut 
througl)  with  a  cht.sel  and  luallet.  Removal  uf  om-half  of  the  lower  jaw  is  sonnet  imes  required. 
If  passible,  the  section  of  the  lx>ne  should  be  made  to  one  side  <d'  the  symphysis,  .so  as  to  save 
the  i:enial  tuhert;les  and  the  origin  of  the  geuio-hyo-glossus  muscle,  as  otherwise  the  tongue  tends 
to  fall  backward  and  may  province  suffiication.  Having  extracted  the  central  or  preferably  the 
lateral  incis4>r  tooth,  a  vertical  incision  is  made  dt>wn  to  the  kme,  cimimeneingat  the  free  margin 
of  the  lip,  and  carried  to  the  lower  border  of  the  bone ;  it  is  then  currie<l  along  its  lower  Uirder 
to  the  angle  and  up  the  posterior  margin  of  the  ramus  to  a  level  with  the  lobule  of  tlu^  ear. 
Tfie  flap  thus  forme«l  is  r-at.scd  by  separating  all  the  structures  attached  to  ihe  outer  surface  of 
the  Ixtne.  The  jaw  is  n<»w  .sjtwn  thrcjugh  at  the  point  where  the  tooth  has  lieen  extracted,  and 
the  knife  passed  along  the  inner  side  of  the  jaw,  si-parating  the  stntctures  attached  to  this  sur- 
face. The  jaw  is  now  griisped  by  the  surgeiju  and  stnvngly  depress*^!,  so  as  to  bring  down  tlie 
c«in»noid  process  anvl  enable  the  operator  to  sever  the  tendon  of  the  temporal  muscle.  The  jaw 
can  be  now  further  depressed,  care  l)eins  taken  not  to  evert  it  or  rotate  it  outward,  which  would 
endanger  the  internal  maxillary  arter>',  and  the  extenud  pten,'goid  torn  through  or  divided.  The 
eapsuhti^  ligament  is  now  opened  in  front  and  tliclat4.'ral  ligaments  divided,  and  the  jaw  removed 
with  a  few  final  touches  of  the  knife. 

The  antrum  occasionally  reriuire^  tapping  for  .suppuration.  This  may  be  done  through  the 
socket  of  a  tooth,  prcf'emblv  the  first  molar,  the  faturs  of  which  are  most  intimately  connected 
witli  the  antrum,  or  tlirougn  the  facial  as[>ect  of  the  bone  alxive  the  alvctilar  pnK'css.  Tills  latter 
method  does  not  perbaj^s  affor*]  .such  efficient  drainage,  but  there  is  less  chance  of  fcMxl  finding 
its  way  into  the  cavity.  The  operation  may  be  j»erfoniied  by  incising  the  mucous  membrane 
alwve  the  second  molar  tooth,  and  driving  a  trocar  or  any  sharp-pointed  instrument  into  the 
cavity. 
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TEE  HYOID  BONE. 

The  Hyoid  boEe  is  name<i  from  its  resemblance  to  the  Greek  upsilon ;  it  is 
alsa  calletl  the  Ungu^il  hoiu\  because  it  supports  the  toogue  and  gives  attachment 
to  its  numerous  muscles.  It  is  a  bony  arch,  shaped  like  a  horseshoe,  and 
consisting    of    five    segments,    a 
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Fio.  178.— Uyold  bone.    Anterior  aurfiice.    (Enlarged). 


body,  two  greater  cornua,  and 
two  lesser  cornua.  It  is  sus- 
pended from  the  tip  of  the  sty- 
loid processes  of  the  temporal 
bone  by  ligamentous  bands*  the 
stylo-Jiyoitl  ligaments. 

The  Body  {han-hyal)  forms 
the  central  part  of  the  bone,  and 
is  of  a  quadrilateral  form  ;  its 
anterior  surface  (Fig.  178),  con- 
vex, directed  forward  and  upward, 
is  divided  into  two  parts  by  a 
vertical  ridge  which  descends 
along  the  medinn  line,  and  is 
crossed  at  right  angles  by  a  hori- 
zontal ridge,  so  that  this  surface  is  divided  into  four  spiiccs  or  depressions.  At 
the  point  of  meeting  of  these  two  lines  is  a  prominent  elevation,  the  tubercle. 
The  portion  above  the  horizontal  ridge  is  directed  ujiward.  and  is  sometimes 
described  as  the  superior  bonier.  The  anterior  surface  gives  attachment  tcj  the 
Genio-hyoid  in  the  <i;reater  part  of  its  extent;  above,  to  the  Genio-hyo-plossus; 
below,  to  the  Mylo-hyoid,  Stylo-hyoid,  an<l  aponeurosis  of  the  Digastric 
(suprahyoid  aponeurosis);  and  between  these  to  part  of  the  Hyo-gh)ssus. 
The  posterior  nurface  is  smooth,  concave,  directed  backward  and  downward, 
and  separated  from  the  epiglottis  by  the  thyro-hyoid  membrune  and  by 
a  quantity  of  loose  areolar  tissue.  The  tinperior  border  is  rounded,  and 
gives  attachment  to  the  thyro-hyoid  membrane,  jtart  of  the  Genio-hyo-glossi  and 
Chondro-glossi  muscles.  The  ttiferhr  hftrdfr  gives  attachment,  in  front,  to  the 
Sterno-hyoid :  behind,  to  the  Orao-hyoid  and  to  part  of  the  Thyro-hyoid  at  its 
junction  with  the  great  cornu.  It  also  gives  attachment  to  the  Levator  glandulae 
thyroideae  when  this  muscle  is  present.  The  lateral  »itrfaces  are  small,  oval,  con- 
vex facets,  covered  with  cartilage  for  articulatitm  with  the  greater  cornua. 

The  Greater  Oornua  {thi/ro'lnfaf)  project  backward  from  the  lateral  surfaces  of 
the  body;  they  are  flattened  from  above  downward,  diminish  in  size  from  before 
backward,  and  terminate  posteriorly  in  a  tubercle  for  the  atTachuient  uf  the  lat- 
eral thyro-hyoid  ligament.  The  outer  surface  gives  attachment  to  the  Hyo-glos- 
8US,  their  upper  border  to  the  Middle  constrictor  of  the  pharynx,  their  lower  bor- 
der to  part  of  the  Thyro-hyoid  muscle.  In  youth  the  great  curnua  nre  connected 
to  the  body  by  cartilaginous  surfaces  and  held  together  by  ligaments;  in  middle 
life  they  usiuilly  become  joined. 

The  Lesser  Cornua  [rerato-ht/ah)  are  two  small,  conical-shaped  eminences 
attached  by  their  bases  to  the  angles  of  junction  between  the  body  and  greater 
cornua,  and  giving  attachment  by  their  apices  to  the  styh>hyoid  ligaments.  The 
smaller  cornua  are  connected  to  the  bofly  of  the  bone  by  a  distinct  diarthrodial 
joint,  which  usually  persists  throughout  life,  but  occasionally  becomes  ankylosed. 

Development. — By  five  centres:  one  for  the  body,  and  one  for  each  cornu. 
Ossification  commences  in  the  body  about  the  eighth  month,  anil  in  the  greater 
cornua  toward  the  en<l  of  ftjetal  life.  Ossification  of  the  lesser  cornua  commences 
some  months  after  birth. 

Attachment  of  Muscles. — Sterno-hyoid,  Thyro-hyoid,  Omo-hyoid,  aponeurosis 

*  Thene  ligaments  in  many  animals  am  distinct  bone**,  and  in  man  are  occasionally  ossitied  to  a 
oertain  extent 
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of  the  Digastric,  Stylo-hvoid,  Mvlo-hyoid,  Genio-hyoiti,  Gonio-hyo-glossus,  Chon- 
dri»-glo8sii9,  Ilyo-glossiis,  Middle  constrictor  of  the  pharynx,  aud  occa,>^ionally  a  few 
fibres  of  the  Linguatis.  It  also  gives  attachment  to  the  ihyro-hyoideati  membrane 
and  the  stylo-hyoid,  thyro-hyoid,  and  hyo-epiglottic  ligaments. 

Surface  Form. — ^The  hyoid  bone  can  be  felt  in  the  receding  angle  l>elow  the  chin,  and  the 
finger  win  be  carried  along  the  whole  length  of  the  bone  te  the  greater  oornn,  whieli  is  siuiated 
juist  below  the  angle  of  the  jaw.  Thirt  prtx^eas  of  bone  is  best  pereeiv(Ml  by  making  pressure  on 
one  eornu,  und  fHjpushing  the  bone  over  to  the  (>pi>oaite  side,  when  the  eornu  of  this  side  will 
be  distinctly  fek  inimediately  beneath  the  stin.  This  pn^cegs  of  bone  is  an  important  landmark 
in  ligature  of  the  linffiml  arter>-. 

Surgical  Anatomy. — The  hyoi<l  Iwne  is  cx-cjisionally  fraeturefl,  generally  firom  direct  vio- 
lence, a.s  in  the  net  of  garrotting  or  tlmvtUing.  The  great  eorini  is  the  part  of  the  bone  most  fre- 
(juently  broken,  bnt  sometiinea  the  Fracture  takes  place  thruush  the  budy  of  the  lM)ne.  In  eon- 
seipienceof  the  muscles  of  the  tongue  having  important  ooimectiona  with  this  bone,  there  is 
great  pain  upon  any  attempt  being  made  to  move  the  tongue,  as  in  speaking  or  swallowing. 

THE  THORAX. 

The  Thorax,  or  Chest,  is  an  osi^eo-cartilaginous  cage  containing  and  protecting 
the  principal  organs*  of  respiration  and  circulation,  li  is  conical  in  sha[ic,  being 
narrow  above  and  broad  below,  flattene<i  from  before  backward,  and  longer  behind 
than  in  fnmt.     It  is  somewhat  cordiform  on  transverse  section. 

BoimdarieB. — The  ponterior  surface  i.s  formed  by  the  twelve  dorsal  vertebrae 
and  the  posterior  part  of  the  ribs.  It  is  convex  from  above  downward,  and  pre- 
sent.**  on  each  side  of  the  middle  line  a  deep  groove  in  conse(juence  of  the  direction 
backward  and  outward  which  the  ribs  take  from  their  vertebral  extremities  to 
their  angles.  The  anlcrwr  surface  is  flattened  or  slightly  convex,  ttnd  inclined 
forward  from  above  downward.  It  is  formed  by  the  sternum  and  costal  cartilages. 
The  lateral  surfaces  are  conve-v ;  they  are  formed  by  the  ribs,  separated  from  each 
other  by  spaces,  the  mteremtul  spacett.  These  are  eleven  in  number,  and  are 
occupied  by  the  intercostal  muscles. 

The  upper  opening  of  the  thorax  is  reniform  in  shape,  being  broader  from  side 
to  side  than  from  before  backward.  It  is  formed  by  the  tirat  dorsal  vertebra 
behind,  the  upper  margin  of  the  sternum  in  front,  and  the  first  rib  on  each  side. 
It  slopes  downward  and  forward,  so  that  the  anterifjr  part  of  the  ring  is  on  a 
lower  level  than  the  posterior.  The  antero-posterior  diameter  is  about  two  inches. 
The  lower  opening  is  fm'med  by  the  twelfth  dorsal  vertebra  behind,  by  the  twelfth 
rib  at  the  sides,  and  in  front  by  the  cartilages  of  the  eleventh,  tenth*  ninth,  eighth, 
and  seventh  ribs,  which  ascend  on  either  side  and  form  an  angle,  the  »uhevMal 
amjk,  from  the  centre  of  which  the  ensiform  cartilage  projects.  It  is  wider  trans- 
versely than  from  before  backward.  It  slopes  obliquely  d<>wnward  and  backward, 
so  that  the  cavity  of  the  thorax  is  much  deeper  behind  than  in  front.  The  Dia- 
phragm closes  in  the  opening  forming  the  floor  of  the  thorax. 

In  the  female  the  thorax  differs  as  follows  fnvm  the  male:  1.  Its  general 
capacity  is  less.  2.  The  sterntim  is  shorter.  3.  The  upjter  margin  of  the  sternum 
is  on  a  level  with  the  lower  part  of  the  body  of  the  third  dorsal  vertebni,  whereas 
in  the  male  it  is  on  a  level  with  the  lower  part  of  the  body  of  the  second  dorsal 
vertebra.  4.  The  upper  ribs  are  more  movable,  and  so  allow  a  greater  enlargement 
of  the  upper  part  of  the  thorax  than  in  the  male. 

The  Sternum. 

The  Sternum  {(rzipuou,  the  chest)  (Figs.  1T9,  180)  is  a  flat,  narrow  bone,  sit- 
uated in  the  median  line  of  the  front  of  the  chest,  and  consisting,  in  the  ndult.  of 
three  portions.  It  ha.s  been  likened  to  an  ancient  sword ;  the  upper  piece,  repre- 
senting the  handle,  is  termed  the  nntnubrunn  ;  the  middle  and  largest  piece,  which 
represents  the  chief  j>art  of  the  blade,  is  termed  tlm  i/hdio  I  its ;  and  the  inferior 
piece,  which  is  likened  to  the  point  of  the  sword,  is  termed  the  c/»8(/t>rm  or  ripfwid 
appendix.  In  its  natural  position  its  inclination  is  obi iipie  from  above  downward 
and   forward.     It   is   flattened  in  front,  concave  behind,  broad  above,  becoming 
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narrowed  at  the  point  wlicre  the  first  and  second  pieces  are  connected,  after  which 
it  again  widens  a  little,  and  is  pointed  at  its  extremity.  Its  average  length  in  the 
adult  is  six  inches,  being  rather  hinger  in  the  male  than  in  the  female. 

The  First  Piece  of  fhe  sternum,  or  Manubrium  { pre-stfrmwi),  is  of  a  somewhat 
triangular  form,  broad  and  thick  above,  narrow  below  at  its  junction  witli  the 
middle  piece.  Its  anterior  surfcf»'i\  convex  from  side  to  side,  concave  from  above 
downward,  is  smooth,  and  affords  attachment  on  each  side  to  the  Pectoralis  major 
and  sternal  origin  of  the  Sterno-cleido-ma,stoid  muscle.  In  well-marked  bones  the 
ridges  limiting  the  uttacbment  of  these  muscles  are  very  distinct.  Its  posterior 
surface,  concave  and  smooth,  affords  attachment  on  each  side  to  the  Sterno-hyoid 
and  Sterno-thyroid  muscles.  The  superior  bonier,  the  thickest,  presents  at  its 
centre  the  pre-sternal  noteh  ;  and  on  each  side  an  oval  a,rticular  surface,  directed 
upward,  backward,  and  outward,  for  articulation  with  the  sternal  end  of  the 
clavicle.  The  inferior  border  presentj*  an  oval,  rough  surface,  covered  in  the  recent 
state  with  a  thin  layer  of  cartilage,  for  articulation  with  the  second  portion  of  the 
bone.  The  htteral  borders  are  marked  above  by  a  depression  for  the  first  costal 
cartilage,  and  below  by  a  small  facet,  which  with  a  similar  facet  on  the  upper 
angle  of  the  middle  portion  of  the  bone,  forms  a  notch  for  the  reception  of  the 
costal  cartilage  of  the  second  rib.  These  articular  surfaces  are  separated  by  a 
narrow,  curved  edge,   which  slopes  from   above  downward  and  inward. 

The  Second  Piece  of  the  sternum,  or  Gladiolus  {mi'm-sierttnin),  considerably 
longer,  narrower,  and  thinner  than  the  first  piece,  is  broader  below  than  above. 
Its  anterior  surface  is  nearly  flat,  directed  upward  and  forward,  and  marked  by 
three  transverse  lines  which  cross  the  bone  opposite  the  third,  fourth,  and  fifth 
articular  depressions.  These  lines  are  produced  by  the  union  of  the  four  separate 
pieces  of  which  this  part  of  the  bone  consists  at  an  early  period  of  life.  At  the 
junction  of  the  third  and  fourth  pieces  is  occasionally  seen  an  orifice,  the  sternal 
foramen:  it  varies  in  size  and  form  in  different  individuals,  and  pierces  the  hone 
from  before  backward.  This  surface  affords  attachment  on  each  side  to  the 
sternal  origin  of  the  Pectoralis  maj<M*.  The  posterior  surface,  slightly  concave,  is 
also  marked  by  three  transverse  lines,  but  they  are  less  distinct  than  those  in 
front:  this  surface  afbtrds  attachment  below,  on  each  side,  to  the  Triangularis 
sterni  muscle,  and  occa.sionally  presents  the  posterior  opening  of  the  sternal 
foramen.  The  superi&r  border  presents  an  oval  surface  f(U'  articulation  with  the 
manubrium.  The  inferior  border  is  narrow,  and  articulates  with  the  ensiform 
appendix.  Each  lateral  border  presents,  at  each  superior  angle,  a  small  facet, 
which,  with  a  similar  facet  on  the  manubrium,  forms  a  cavity  for  the  cartilage  of 
the  second  rib ;  the  four  succeeding  angular  depressions  receive  the  cartilages  of 
the  third,  fourth,  fifth,  and  sixth  ribs;  whilst  each  inferior  angle  presents  a  small 
facet,  which,  with  a  corresponding  one  on  the  ensiform  appendix,  forms  a  notch 
for  the  cartilage  of  the  seventh  rib.  These  articuhir  depressions  are  separated  by 
a  series  of  curved  interarticular  intervals,  which  diminish  in  length  from  above 
downward,  and  correspon<l  to  the  intercostal  sjtaces.  Most  of  the  cartilages 
belonging  to  the  true  ribs,  as  will  be  seen  from  the  foregoing  description,  articulate 
with  the  sternum  at  the  line  of  junction  of  two  of  its  primitive  component  seg- 
ments. This  is  well  seen  in  many  of  the  lower  animals,  where  the  separate  parts 
of  the  bone  remain  ununited  huiger  than  in  man.  In  this  respect  a  striking 
analogy  exists  between  the  mode  of  connectirvn  of  the  ribs  with  the  vertebral 
column  and  the  connection  of  their  cartilages  with  the  sternal  column. 

The  Third  Piece  of  the  sternum,  the  Ensiform  or  Xiphoid  Appendix  (meta- 
sternum),  is  the  smallest  of  the  three;  it  is  thin  and  elongated  in  form,  cartilagi- 
nous in  structure  in  youth,  but  more  or  less  ossified  at  its  upper  part  in  the  adult. 
Its  anterior  surface  affords  attachment  to  the  chondro-xiphoid  ligament ;  its 
posterior  surfaee,  to  some  of  the  fibres  of  the  Diaphragm  and  Triangularis  stemi 
muscles;  its  lateral  borders,  to  the  aponeurosis  of  the  abdominal  muscles.  Above 
it  articulates  with  the  lower  end  of  the  gladiolus,  and  at  each  superior  angle 
presents  a  facet  for  the  lower  half  of  the  cartilage  of  the  seventh  rib ;  below,  by 


Fia.  180.— >Poaterior  turfiaco  of  sterntun. 


THE  STEIiXryf, 


233 


its  pointed  extremity  it  gives  attachment  to  the  linen  alba.  This  portion  of  the 
sterniinj  is  very  various  in  appearance,  being  sometimes  pointed,  broad,  and  thin, 
sometimes  bifid  or  perforated  by  a  round  bole,  occasionally  curved  or  deflected 
considerably  to  one  or  the  other  side. 

Structure. — The  bone  is  composed  of  delicate  caneellons  structure,  covered  bv 
a  thin  layer  of  compact  tissue,  whioh  is  thickest  in  the  manubrium  between  the 
articular  facets  fr>r  the  clavicles. 

DeTelopment. — The  sternum,  including  the  ensifonu  appendix,  is  developed  by 
«tj?  centres;  one  for  the  first  piece  or  manubrium,  four  for  the  second  piece  or 


for  first  pieUf  two  or  more  centra, 

for  $eeoHd  pi*u,  luually  one. 
t^  for  third    ^ 
ijO  for  fourth  [  S,  placed  laterailjf. 


Arre»t  of  dettiopment 
of  lateral  piece*,  producing 


-Sterttalfitsure,  and 
-^Sternal  fortaM%. 


Tto.  ISL— Development  of  the  Bternum  by  sU 
centres.    Time  of  Appentmucc. 


Fio.  182.— Time  cf  union  of  sternum- 


gladiolus,  and  one  for  the  ensiform  appenttix.     Up  to  the  middle  of  fetal  life  the 
sternum  is  entirely  cartilaginous,  and  when  ossification   takes  place   the  ossitic 
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Fio.  183.— ^PecuUarftiv*  in  number  of  centres  of 
Dum. 


Between  puhrrty 
'  and  thf  S5th  year. 

Soon  after  pi^erty. 


Partly  eartilaginoug  to 
eidtaneed  life. 


Via.  IM.— PecuUarltleB  in  mode 
of  union  of  sternum. 


granules  are  deposited  in  the  middle  of  the  intervals  between  the  articular  depres- 
sions for  the  costal  cartilages,  in  the  following  order  (Fig.  181):  In  the  first 
piece,  between  the  fifth  and  sixth  months;  in  the  second  and  third,  between  the 
sixth  and  seventh  mouths;  in  the  fourth  piece,  at  the  ninth  month;  in  the  fifth, 
within  the  first  year  or  between  the  first  and  sec<tnd  years  after  birth  ;  and  in  the 
ensiform  appendix,  between  the  second  and  the  seventeenth  or  eighteenth  years,  by  a 
single  centre  which  utakes  its  appearance  at  the  upper  part  and  proceeds  gradually 
^downward.  To  these  may  be  added  the  occasional  existence,  as  described  by 
Breschet,  of  two  small  episternal  centres,  which  make  their  api>earance  one  on  each 
side  of  the  interclavicular  notch.  They  are  j)robably  vestiges  of  the  episternal  bone 
of  the  monotremata  and  H/.ards,  It  occasionally  hapjiens  that  some  of  the  segments 
are  formed  from  more  than  one  centre,  the  number  and  positiim  of  which  vary 
(Fig.  183).     Thus,  the  first  piece  may  have  two,  tkree,  or  even  six  centres.     When 
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two  are  present,  they  are  generally  situated  one 
above  the  other,  tlie  upper  one  heiiitr  the  hn*t;er ;  * 
the  seefjud  piece  hns  sehiom  more  than  one:  the 
tliinl,  fourth,  anil  fifth  pieces  are  often  fonnecl 
from  two  centres  plaeerl  laterally,  the  irregular 
union  of  which  will  serve  to  explain  the  occasional 
occurrence  of  the  sternal  foramen  (Frg.  184),  or 
of  the  vertical  fissure  which  oreasionally  intersects 
this  part  of  the  bone,  and  which  is  further  ex- 
plained by  the  manner  in  which  the  cartilaginous 
matrix,  in  which  ossification  takes  place,  is  formed 
(8ee  fuige  117).  Union  of  the  various  centres  of  the 
gladiolus  c«tmmence8  about  puberty,  from  below, 
and  proceeds  upward,  so  that  by  the  age  of  twenty- 
five  they  are  all  united,  and  this  portion  of  bime 
consists  of  one  piece  (Fig-  1S2).  The  ensiform  car- 
tilage becomes  joined  to  the  gJa<liolus  aliout  forty. 
The  manubrium  is  occasionally,  but  not  invariably, 
joined  to  the  gladiolus  in  advanced  life  by  bone. 
•  When  this  union  takes  jdace,  however,  it  is  gen- 
rally  only  superficial,  a  portion  of  the  centre  of  the 
sutural  cartilage  remaining  unossified- 

Artkulations. — AVith  the  clavicles  and  seven 
costal   cartilages  on  each  side. 

Attachment  of  Muscles. — To  nine  pairs  and 
one  single  muscle  :  the  Pectoralis  major,  Steruo- 
cleido-mastoid,  Sterno-iiyoid,  ^^terno-(llyroid,  Tri- 
angularis sterni,  aponeuroses  «tf  the  Ublit^uus  ex- 
ternus.  Ubli^juus  internus.  Transversal  is,  Rectus 
muscles,  and  Dia(<hragm. 

The  Ribs. 
The  Ribs  are  elastic  arches  of  bone,  which 
fiU'in  the  chief  part  of  the  thoracic  walls.  They 
are  twelve  in  number  on  each  side;  but  this 
number  may  be  increased  by  the  development 
of  a  cervical  or  lumbar  rib,  or  may  be  dimin- 
ished to  eleven.  The  6rst  seven  are  connected 
behind  with  the  spine  and  in  front  with  the 
sternum,  through  the  intervention  of  the  costal 
cartilages;  they  are  called  truf  ribs.  The 
remaining  five  are  fahe  ribs;  of  these,  the  first 
three  have  their  cartilages  attached  to  the 
cartilage  of  the  rib  above:  the  bust  two  are 
free  at  their  anterior  extremities;  they  are 
termed  jlonting  ribs.  The  ribs  vary  in  their 
direction,  the  upper  ones  being  less  t)bliq«e 
than  those  lower  down  and  occupying  the  middle 
of  the  series.  The  extent  of  obliijuity  reaches  its 
maximum  at  the  ninth  rib,  and  gradually  de- 
creases from  that  rib  to  the  twelfth.  The  ribs  are 
situated  one  below  the  other  in  such  a  manner 
that  spaces  are  left  between  them,  which  are  called 
Puj.  MS.— A  central  rib  of  right  Bide.  intereoKtril  Mpdceit.  The  length  of  the.ne  Spaces 
BcrMirikcc.  corresponds    to    the    length    of    the    ribs;    their 

breadth  is  more  considerable  in  front  than  behind,  and  between   the  upper  than 
'  Sir  Geoi^  Huaiphry  states  thai  this  is  **  pn»baV>ly  the  more  complete  condition." 


THE  RIBS. 


235 


between  tbe  lower  ribs.  The  ribs  increase  in  length  from  the  first  to  the  seventh, 
when  tbcy  again  <iiiiiinish  to  the  twelfth.  In  breadth  they  decrease  from  above 
downward:   in  tlie  upper  ten  the  greatest  breadth  is  at  the  sternal  extremity. 

Common  Characters  of  the  Eibs  (Fig.  180), — A  rib  from  »he  middle  of  the 
series  ^hoidd  be  taken  in  order  to  study  the  common  characters  of  the  ribs. 

Each  rib  presents  two  extremities,  a  posterior  or  vertebral,  an  anterior  or  ster- 
nal, and  an  intervening  portion — the  body  or  shaft. 

The  posterior  or  vertebral  extremity  presents  for  examination  a  head,  neck, 
and  tuberosity.  The  head  (Fig.  186)  is  marked  by  a  kidney-sba])ed  articular  sur- 
face, divifled  by  a  horizontal!  ridge  into  two  facets  for  articulation  with  the  costal 
cavity  formed  by  the  junction  fif  the  bodies  of  two  contiguous  dorsal  vertcbrfc; 
the  upper  facet  is  small,  the  inferior  one  of  larger  size;  ihe  ridge  sejiarating  them 
serves  for  the  attachment  of  the  interartictibir  ligament.  The  neck  is  tliat  flat- 
tened portion  of  the  rib  which  extends  outwartl  from  the  head;  it  is  about  an 
inch  long,  and  is  jjlaced  in  front  (d*  tbe  transverse  process  of  tbe  lower  of  the  two 
vertebi*je  with  which  rlie  head  articulates.  Its  anterwr  surface  is  flat  and  smooth, 
its  posterior  rough  for  the  attachment  of  the  midflle  costo-trans verse  lifiament, 
and  perforated  by  numerous  foramina,  the  direction  (d*  which  is  less  constatii  than 
those  found  on  the  inner  surface  of  the  shaft.  Of  its  two  bonlers  thv  ttuperior 
presents  a  rough  crest  for  the  attachment  of  the  anterior  costo-transversc  ligament; 
its  inferior  border  is  rounded.     On  tbe  posterior  suiface  of  the  neck,  just  where  it 

For  anterior  eogto-trantDerie  lifjamnit, 

^_,^-i-^^..^,^For  potlerior  ewAo-traimerse  tinammt. 
Facet  for  body  of  upprr  dor$ai  rrritbra.. 

Rid gr  for  ittterarliadar  liQamrnt.A 
Facti  for  body  of  lower  dornal  rertebra. 

Fu3.  18«).— Vertebral  extremity  of  a  rib.    Extt'rnnl  surfkoe. 

joins  the  shaft,  and  nearer  the  lower  than  the  upper  border,  is  an  eminence — the 
tuberosity,  or  tubercle ;  it  consists  (►f  an  articular  and  a  non-articular  portion. 
The  articular  portion^  the  more  internal  and  inferior  of  the  two,  jiresents  a  small, 
oval  surface  for  articulation  with  the  extremity  <d'  the  transverse  process  of  the 
lower  of  the  two  vertebrie  to  which  the  head  is  connected.  The  nou-articuJar 
portion  is  a  rough  elevation,  which  aftords  attachment  to  the  posterior  costo- 
tran8ver.se  ligament.  The  tubercle  is  much  more  prominent  in  the  upper  than  in 
the  lower  ribs. 

The  shaft  is  thin  and  flat,  so  as  to  present  two  surfaces,  an  external  and  an 
internal,  and  two  borders,  a  superior  and  an  inferior.  The  external  surface  is 
convex,  smooth  and  marked  at  its  back  part,  a  little  in  front  of  tbe  tuberosity,  by 
a  prominent  line,  directed  obliquely  from  abme  downward  and  outward;  this 
gives  attachment  to  a  tendon  of  the  llio-costalis  muscle  or  of  c»ne  of  its  accessory 
portions,  and  is  called  the  an^fle.  At  this  point  the  rib  is  bent  in  two  directions. 
If  the  rib  is  laid  upon  its  lower  border,  it  will  be  seen  that  the  portion  of  the  shaft 
in  front  of  the  angle  rests  upon  this  bonier,  while  the  portion  of  the  shaft  behind 
the  angle  is  bent  inward  ami  at  the  same  time  tilted  upward.  The  interval 
between  the  angle  and  the  tuberosity  increases  gradually  from  the  second  to  the 
tenth  rib.  The  portion  of  bone  between  these  two  parts  is  rounded,  rough,  and 
irregular,  and  serA'es  for  the  attachment  of  the  Longissimus  dorsi  muscle.  The 
portion  of  bone  between  the  tubercle  and  sternal  extremity  is  also  slightly  twisted 
upon  its  own  axis,  the  external  surface  looking  downward  behind  the  angle,  a  little 
upward  in  front  of  it.  This  surface  presents,  toward  its  sternal  extremity,  an 
oblique  line,  the  anterior  angle.  The  tttferuttf  surface  is  cniicave,  smootii,  directed 
a  little  upward  behind  the  angle,  a  little  d<>wiiward  in  front  of  it.  This  surface 
is  marked  by  a  ridge  which  commences  at  the  lower  extremity  of  the  bead ;  it  is 
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strongly  marked  as  far  as  the  inner  snle  of  tlie  ano:le,  and  gra<hially  becomes  lost 
at  the  junction  of  the  anteriar  with  the  middle  third  of  the  bone.  The  interval 
between  it  and  the  inferior  border  is  deeply  groove<i,  to  lodge  the  intercostal 
vessels  and  nerve.  At  the  back  part  of  the  bone  this  groove  belongs  to  the 
inferior  border,  but  just  in  front  of  the  angle,  where  it  is  deepest  and  broadest,  it 
corresponds  to  tbe  internal  surface.  The  sujierior  edge  of  the  groove  is  rounded  :  it 
serves  for  ihe  attachment  of  the  Internal  intercostal  muscle.  The  inferior  edge 
corresponds  to  tbe  lower  margin  of  the  rib  and  gives  attachment  to  the  External 
intercostal.  Within  the  groove  are  seen  the  orifices  of  numerous  small  foramina 
which  travei-se  the  wall  of  the  shaft  obliquely  from  before  backward.  Tbe 
superior  bftrder,  thick  and  rounded,  is  marked  by  an  external  and  an  internal  lip, 
more  distinct  behind  than  in  front ;  they  serve  for  the  attachment  of  the  External 
and  Interna!  intercostal  muscles.  The  inferior  border,  thin  ttnd  sharj>.  has  attached 
to  it  the  External  intercostal  muscle.  The  anterior  or  sternal  extremity  is  flat- 
tened, and  |>resents  a  porous,  oval,   concave   depression,   into  which   the  costal 


cartilage  is  received. 
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Tbe  ribs  which  require  especial  consideration  are  five  in  number — viz.  tbe  first, 
second,  tenth,  eleventh  and  twelfth. 

The  first  rib  (Fig.  1>^7)  is  one  of  the  shortest  and  the  most  curved  of  all  tbe  ribs ; 
it  is  broad  and  flat,  its  surfaces  looking  upward  and  downward,  and  its  borders 
inward  and  outward.  The  hfffd  is  of  small  size,  rounded,  and  presents  only  a 
single  articular  facet  for  articulation  with  the  body  of  the  first  dorsal  vertebra. 
The  neck  is  narrow  and  rounded.  Tbe  tuberoittt?/,  thick  and  jinuuinent,  rests  on 
tbe  outer  border.  There  is  no  angle,  but  in  this  situation  the  rib  is  slightly  bent, 
with  the  convexity  of  the  bend  upward,  so  that  the  bead  of  the  bone  is  directed 
downward.  The  upper  8 ttrf ace  iyi'  tbe  shaft  is  marked  by  two  shallow  depressions, 
separated  from  one  another  by  a  small  rough  surface  for  the  attachment  of  tbe 
Scalenus  anticus  muscle — tbe  groove  in  i'vmit  ttf  it  transmitting  the  subclavian 
vein,  that  behind  it  tbe  subclavian  artery,  ik'tween  tbe  groove  for  the  subclavian 
artery  and  the  tuberosity  is  a  rough  surface,  foi'  the  attachment  of  the  Scalenus 
medius  muscle.  The  umier  surfaee  is  smooth,  and  destitute  of  the  groove  observed 
on  the  other  ribs.  The  outer  border  is  convex,  thick,  and  rounded,  and  at  its 
posterior  part  gives  attachment  to  the  first  sernition  of  the  Serratus  magnus ;  the 
inner  is  concave,  thin,  and  sharp,  and  marked  about  its  centre  by  the  comtuence- 
ment  of  the  rough  surface  for  the  ^Scalenus  anticus.  The  anterior  extremittf  is 
larger  and   thicker  than  any  of  tbe  other  ribs. 

The  second  rib  (Fig.  188)  is  much  longer  than  the  first,  but  bears  a  very  con- 
siderable resemblance  to  it  in  the  direction  of  its  curvature.  Tbe  non-articular 
portion  of  tbe  tuberosity  is  occasionally  only  slightly  marked.  Thii angle  is  slight 
and  situated  close  to  the  tuberosity,  an<i  the  shaft  is  not  twisted,  so  that  both  ends 
touch  any  plane  surface  upon  which  it  may  be  laid  ;  but  there  is  a  similar  though 
slighter  bend,  with  its  convexity  upward,  to  that  found  in  the  first  rib.  The  shaft 
is  not  horizontal,  like  that  of  the  first  rib,  its  outer  t^urf ace,  which  is  convex,  look- 
ing upward  and  a  little  outward.  It  present.s,  near  the  middle,  a  rough  eminence 
for  the  attachment  of  the  second  and  third  digitations  of  the  Serratus  magnus; 
behind  and  above  which  is  attached  the  Scalenus  posticus.  The  inner  surface^ 
smooth  and  ctuicave,  is  directed  downward  and  a  little  inward;  it  ])resents  a  short 
groove  toward  its  posterior  part. 

The  tenth  rib  (Fig.  l!^i*)  has  t>idy  a  single  articular  facet  on  its  head. 

The  eleventh  an<l  twelfth  ribs  {Figs.  VM)  and  lOl)  have  each  a  single  articular 
facet  on  the  bead,  which  is  of  ratlier  large  size;  they  have  no  neck  or  tuberosity, 
and  are  pointed  at  the  extremity.  The  eleventh  has  a  slight  angle  and  a  shallow 
groove  on  the  lower  boriler.  Tbe  twelfth  has  neither,  and  is  much  shorter  than 
the  eleventh,  and  the  head  has  a  slight  inclination  downwaixi. 

Structure. — The  ribs  consist  of  cancellous  tissue  enclosed  in  a  thin,  compact  la^er. 
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Deyelopment. — Each  rib,  with  the  exception  of  the  last  two,  is  <ieveloped  by 
three  centres  :  oue  for  the  shaft,  one  for  the  head,  and  one  for  the  tubercle.  The 
last  two  have  only  ttvo  centres,  tliat  for  the  tubercle  bein;^  wanting.  Us.sification 
conjniencea  in  the  shaft  of  the  ribs  at  a  vei*y  early  period,  before  its  appearance  in 
the  vertebrie.  The  epiphysis  »tf  the  heail,  which  is  uf  sli^'htly  angular  shape,  and 
that  for  the  tubercle,  of  a  lenticular  form,  make  their  appearance  between  the  six- 


Antflf- 
tliijhtltt  mnrkfd 
awl  ctoxr  to 
tHbertrnty. 


,i-^-. 


Fw.  188.. 


K 


•i/k 


Oftl'^ 


*<•«# 


^u-i**'' 


y 


A 


M 


i 


l^r; 


r:^^' 


M' 


i»^ 


V 


.1'^ 


First  Herration 
of  Serratia  ma^nttt. 


Fio.  189. 
£fiii^  aitrUeviar  fac^^ 


10 


th 


Fiu.  190. 
Single  artitutar  faeet^ 


Tidvrvfitv 


// 


d 


ifn^U 


Fio.  191. 
J^M^If  ttrticHlar  faceL^ 


Tea, 


^o*r, 


n 


th 


Mr 


PiGB.  187-191.— Peculiar  ribs. 


teemh  and  twentieth  years,  and  are  not  united  to  the  rest  of  the  bone  until  about 
the  twenty-fifth  year. 

Attachment  of  Muscles. — To  nineteen  :  the  Internal  and  External  intercostals. 
Scalenus  anttcus.  Scalenus  medius,  Scalenus^  posticus,  Pectoralia  minor,  Serratus 
magnus,  Obliquus  externus,  Qnadratus  InmborunK  Diajihru^rn,  Latissimus  doi-si, 
Serratus  posticus  superior,  Serratus  posticus  inferior,  Ilio-costalis,  Musculus 
accessorius  ad  ilio-costalem,  Longissimus  dorsi,  Cervicalis  ascendens,  Levatores 
costarum,  and  Infracoatales. 
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The  Costal  Cartilages, 

The  Costal  Cartilages  (Fig.  170,  p.  23J)  are  white,  elastic  structures,  wliich  serve 
to  prolong  the  rrh.s  forward  to  the  front  of  the  chest,  and  contribute  very  niuterially 
to  the  elasticity  of  it.s  walls.  The  first  seven  are  connected  with  the  sternum,  the 
next  three  with  the  lower  border  of  the  cartilage  of  the  preceding  rib.  The  car- 
tilages of  the  last  two  ribs,  which  have  pointed  extremities,  ttoat  freely  in  the 
walls  of  the  abdomen.  Like  the  ribs,  the  costal  curtilages  vary  in  their  length. 
brea<hh,  and  elirection.  They  increase  in  length  from  the  first  to  the  seventh,  then 
gradually  diminish  to  the  last.  They  diminish  in  breadth,  as  well  as  the  intervals 
between  them,  from  the  first  to  the  last.  They  are  broad  at  their  attachment  to 
the  ribs,  and  taper  toward  their  sternal  extremities,  excepting  the  first  two,  which 
are  of  the  same  breadth  throughout,  and  the  sixth,  seventh  and  eighth,  which  are' 
enlarged  where  their  margins  are  in  contact.  In  direction  they  also  vary  :  the  first 
descends  a  little,  the  seciuid  is  horizontal^  the  third  ascends  slightly,  whilst  all  ihe 
rest  follow  the  course  of  the  ribs  for  a  short  extent,  and  then  ascend  to  the  sternum 
or  preceding  cartilage-  Each  costal  cartilage  presents  two  surfaces,  two  borders, 
and  two  extremities.  The  anterior  surface  is  convex,  and  looks  forward  and 
upward:  tliat  of  the  first  gives  attachment  to  the  costo-elavicular  ligament  and  the 
Subdavius  muscle  ;  that  of  the  second,  tliird.  fourth,  fifth,  and  sixth,  at  their  sternal 
ends,  to  the  Pectoralis  major.'  The  others  are  covered  by,  and  give  partial  attach- 
ment to,  some  of  the  great  fiat  muscles  of  the  abdomen.  The  posterinr  surface 
is  concave,  and  directed  backward  and  downward,  the  first  giving  attachment  to 
the  Sterno-tbyroid,  ami  the  six  or  seven  inferior  fuies  affording  attachment  to  the 
Transversalis  muscle  and  the  Diaphragm.  <_H"  the  two  borders,  the  itufwrior  is 
concave,  the /n/Vri'v/*  convex  :  they  afford  attachment  to  the  In lercostJil  muscles, 
the  upper  border  of  the  sixth  giving  attachment  to  the  Pectoralis  major  muscle. 
The  contiguous  borders  of  the  sixth,  seventh,  and  eighth,  and  sometimes  the  ninth 
and  tenth,  costal  cartilages  present  small,  smooth,  (tblong-ahaped  facets  at  the 
points  where  they  articulate.  Of  the  twti  extremities,  the  outer  one  is  continuous 
with  the  osseous  tissue  of  the  rib  to  which  it  behujgs.  The  inner  extremity  of  the 
first  is  continuous  with  the  sternum;  the  six  succeeding  ones  have  rounded 
extremities,  which  are  received  into  shallow  concavities  on  the  lateral  margins  of 
the  sternum.  The  inner  extremities  of  the  eighth,  ninth,  and  tenth  costal  cartilages 
are  pointed,  and  are  connected  with  the  cartilage  above.  Those  of  the  eleventh  ami 
twelfth  are  free  and  pointed. 

The  costal  curtilages  are  most  elastic  in  youth,  those  of  the  false  ribs  being 
more  so  than  the  true.  In  old  age  they  become  of  a  deep  yellow  color,  and  are 
prone  tft  calcify. 

Attachment  of  Muaclea.— To  nine :  the  Subclavius,  Sterno-thyroid,  Pectoralis 
major.  Internal  oblique,  Transversalis,  Rectus,  Diaphragm,  Triangularis  sterni,  and 
Internal  intercostals. 

Surface  Form.— Tlie  Wnes  of  the  chest  are  to  a  verj'  considerable  extent  covered  by 
must'lcs,  wi  that  in  the  strun^ly -developed  muscular  subject  they  are  lor  the  most  part  con- 
cealed. Ill  the  emaciated  subjwt.  on  the  other  ltan<l.  (he  ribs,  esjieeially  in  the  lower  and 
lateral  region,  stand  out  as  prouiinent  ridges  with  the  sunken,  intercostal  spaces  between 
them. 

In  the  middle  line,  in  front,  the  superficial  surface  of  the  sternum  is  to  be  felt  throughout 
its  entire  lenik'tb,  at  the  lH)ttom  of  a  deep  median  (nmiw  situated  between  the  two  great  [Mt'toral 
nui(*cle.s  and  ualled  the  Mf nut}  furrow.  These  u)nscle«  overlap  the  anterior  surface  somewhat,  swj 
that  the  whole  of  the  sternum  in  its  entire  width  is  not  ^uW-utaneous ;  and  this  overlap]>in*r  is 
preat4?r  oimcwitc  the  centre  of  the  hone  than  uUtve  and  1k*1ow,  so  that  tlic  fiarrow  is  wider  at  its 
upper  anil  lower  parts,  but  ruirrnwer  in  tht*  middle.  Tlie  centre  of  the  ujoht  border  of  the  ster- 
num is  visible,  t'oustitutine  the  pre-8tcrnal  notch,  but  the  lateral  jiart^s  »)rtliis  holler  are  obacuwd 
by  the  tendinous  origins  of  (he  8ten»o-mast*jid  musi'les.,  which  [iresent  tiiemselves  as  obli(|ue 
tendinnus  corfJs.  which  narrow  and  deejvcn  the  notch,  l^ower  down  on  the  subcutaneous  surface 
a  well-defined  transvei-se  ndee  is  always  U\  be  f«lt.  This  denotes  the  line  of  junction  of  the 
niunuhriuui  and  body  of  tlie  hone,  and  is  a  useful  guide  to  the  seeonJ  costal  cartilage,  and  thus 
tu  the  identity  of  any  given  rib.     The  second  rib  being  found  tlirough  its  costal  cartilage, 

'  The  first  and  seventh  also,  occaaionaily.give  origin  to  the  same  muscle. 
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it  s  Msy  to  count  ilowTiwanl  atui  fitidi  any  tjtlier.  Below  this  point  the  furrow  spreads  out, 
and,  exposinflf  more  of  the  surface  of  the  tuidy  of  the  stern uiu,  terminate**  below  in  a  sudden 
depression,  the  in/nmttrnio/  drpratsitttt  or  jfit  >i/  ffw  utomach  {scmbicuhis  cortih)^  which  eorre- 
spKjndij  to  the  ensiforui  cartilage.  This  de|^ires6i(>n  lies  U-tween  tlie  cartilages  of  the  ^(eventh  rih, 
and  in  it  the  euaifornj  eartilajjfe  may  be  telt.     The  stenmm  in  its  vertical  diameter  present*  a 

{reneral  c^mvexity  forward,  the  moat  prominent  jxjint  of  which  is  at  the  joint  between  the  manu- 
brium and  gladiolus. 

On  each  side  of  the  sternum  the  costAl  cjutihigOi*  and  ribs  on  the  front  of  the  chest  are  par- 
tially obcjcured  by  the  great  pectoral  inu.sele;  through  which,  however,  tliey  are  t^j  be  fck  aa 
ridges,  with  depressed  intervals  between  them,  eorresjwndiuj^  to  the  intercotilal  spaces.  Of  these 
spaces,  the  one  between  the  second  and  third  rtbs  is  the  widest,  the  nest  tw<i  stimewhat  nar- 
rower, and  the  remainder,  with  the  exception  of  the  List  two,  comparatively  naiTow. 

The  lower  Wnlcr  of  the  PetHoralis  wuijnr  muscle  corre^iponas  to  the  fiilh  rib,  and  below 
this,  on  the  front  of  the  chest,  the  broad,  tiat  outline  of  the  ribs,  as  thev'  begin  to  ascend, 
and  the  more  rounded  outline  of  the  costal  cartilages,  are  often  visible.  The  lower  boundary 
of  the  lipf>nt  of  the  thorax,  the  fihdomino-fhorndc  arch,  which  is  most  plainly  seen  by 
arching  the  body  backward,  is  formed  by  the  ensitbrrn  cartilage  and  the  eartiluges  of  the 
seventh,  eighth,  ninth,  and  tenth  ribs,  and  the  extremities  of  the  eleventh  and  twellUi  ribs  or 
their  cartilages. 

On  each  side  of  the  chest,  from  the  axilla  downward,  the  flattened  external  surfiiees  of  the 
ribs  may  l>e  defined  in  the  form  of  oblique  ridges,  separiite<l  by  de|iressions  corresponding  to  the 
intercostal  spaces.  They  are,  however,  covered  by  muscles,  wliieh  obscure  their  outline  to  a 
certain  extent  in  the  stnmgly  developed.  Nevertheless,  the  ribs,  with  the  exception  of  the  first, 
can  generally  be  followed  over  the  front  and  sides  of  the  chest  without  difficulty.  The  first  rib, 
being  almost  completely  covered  by  the  clavicle  and  .'wupnla,  c4\n  only  be  distinguished  in  a  small 
portfon  of  its  extent.  At  the  back  the  angles  of  the  ribs  form  a  slightly-marketl  oblicjuc  hne  on] 
each  side  of  and  some  distance  from  the  vertebral  spines.  This  line  diverges  somewhat  as  it 
de8«*ends,  and  externa!  to  it  is  a  broad,  convex  surface  caused  by  the  pri>jwtion  of  the  ribs 
beyond  their  angles,  ( )ver  this  surface,  except  where  covered  by  the  scapula,  the  indi\'iduaJ 
ribs  can  bt»  distinguished. 

Surgical  Anatomy. — Malformations  of  the  atenium  present  nothing  of  surgical  importance 
beyon<i  the  fact  that  absces-ses  of  the  mediastinum  may  sometimes  esca])e  thrctngh  the  .Kternal 
foramen.  Fractures  of  the  sternum  are  by  no  means  common,  owing,  no  doubt,  to  the  ebusticity 
of  the  ribs  and  their  curtilages.  M'hich  sunport  it  like  so  many  spriuu:.H.  It  is  iVwiuently  asso- 
ciated with  fracture  of  the  sjiim?,  and  may  oe  rauM^d  by  forcibly  bending  the  body  either  back- 
wanl  or  forward  until  the  ehin  becomes  impacted  against  the  top  of  the  sternum.  It  may  also 
f*e  fractured  by  direct  violence  or  by  muscular  action.  The  fracture  usually  occurs  in  the  u|>f>er 
half  of  the  Wly  of  the  Inne.  nislocation  of  the  gladiolus  from  the  manubrium  also  isikes  place, 
and  is  sometimes  dcscrilx'd  as  a  fmcture. 

The  Itone,  being  siiUnitancijus.  is  fretjuently  the  seat  of  gununatous  tumors,  and  not  uncom- 
monly is  affected  with  caries.  Owasionally  the  Ixtne,  and  es]>eciidly  itsensifonn  apfiendix,  becomes 
altered  in  sba[>e  and  driven  inward  by  the  pressure,  in  workmen,  of  tools  against  their  chest. 

The  ribs  are  frcfjuently  broken,  though  fronj  their  comiections  ami  .shajMJ  they  are  able  to 
withstand  great  force,  yielding  under  the  injury  and  recovering  ihcuiselves  like  a  spring.  The 
middle  of  the  series  are  the  ones  most  liable  to  fracture.  The  first,  and  to  a  less  exieni  the 
second,  being  |irotected  by  the  cla\  icle.  are  rarely  fbictured  ;  and  the  eleveiuh  and  tweltlh.  t»n 
account  of  their  Wse  atul  floating  condition,  enjoy  a  like  immunity.  Tlie  fruclnre  generally 
QOeurs  from  indirect  violence,  from  forcible  com|jressioti  of  the  chest-wall,  and  the  bone  then 
gives  way  at  its  weakest  part — i.  e.  just  in  front  of  the  angle.  Hut  the  ritis  may  also  be  broken 
by  direct  violence,  when  the  lx»ne  gives  way  and  is  driven  Inward  at  the  point  struck,  or  by  mus- 
cular action.  It  .seems  pn>bable,  however,  that  in  these  latter  cajses  the  Ixuu^  ha.*!  undergone 
some  atrophic  changes.  Fractun.'  of  tbe  ril)s  is  freoucntly  complicated  with  s^mie  inj(.u*y  to  the 
▼iaoera  contained  within  the  tfiorax  or  upper  part  of  the  alxlominal  cavity,  and  this  is  mo.st  likely 
to  occur  in  fractures  from  direct  violence. 

Fracture  of  the  costal  cartilages  may  also  take  place,  though  it  is  a  comparatively  rare  iryuij'. 

The  thorax  is  fTe<|uently  fi.nuid  to  be  altered  in  shape  in  certain  diseases. 

The  rirJceti/  thora-x  is  caused  chiefly  by  atmospheric  pressure.  The  balance  between  the  air 
no  the  inside  of  the  chest  and  the  outside  during  some  stage  of  resuiration  is  not  etjual,  the  pre- 
ponderaniH^  being  in  favor  of  the  air  out.side ;  and  this,  acting  on  tlie  softened  ril>s,  catises  them 
to  be  forced  in  at  the  junction  of  the  cartilages  with  the  Inmes,  which  is  the  weakest  part.  In 
constvpient'e  of  this  the  stertunn  projects  forward,  with  a  deep  depression  on  either  side  cfuise^I 
bv  the  sinking  in  of  the  s«jftened  ribs.  The  depression  is  less  on  the  left  side,  on  account^  of 
the  ril^  being  supported  by  tbe  heart.  The  condition  is  known  as  "pigeon-breast."  The 
lower  ribs,  however,  are  not  inv(»lved  in  this  deforuiity,  as  thev  are  prevented  from  faUing  in  by 
the  presence  of  tbe  stt»maeh.  liver,  and  spleen.  And  when  the  liver  and  spleen  are  enlarged, 
ai»  they  sometimes  are  in  rickets,  the  lower  rit>s  may  be  pushed  liutward  :  this  caanes  a  trans- 
verse cofj.<triction  jti.st  above  the  costal  arch.  The  anterior  extremities  of  the  ribs  arc  usually 
enlarge<l  in  rickets,  giving  rise  to  wliat  has  been  termetl  the  ''rickety  ro.*ar>-."  The  yV*//<*VjVv// 
iAat  i«  of\en  long  an<l  naiTow,  flattencff  from  l»efore  l>ackward,  atul  with  great  obliqnit^v  of  the 
ribs  and  projection  of  the  seapulie.  In  pnlnumitry  emp/u/Mvnto  the  chest  is  enlarged  m  all  its 
dtatueters,  and  presents  on  section  an  almost  cin^dar  outline.     It  has  received  the  name  of  the 
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"barrel-shaped  chest."     In  severe  cases  of  lateral  nm'ntnre  nf  thr  ni^inf  the  thorax  beeoinea 
much  distorted.     In  consequence  (tf  the  rotation  of  the  In^dies  of  the  vertehne  whidi  takea  j 
place  in  this  disease  the  rihs  opposite  the  convexity  of  the  difrsul  carve  hecotue  extremely  con-  j 
vex  hehitid,  Lein^  thrown  uat  und  Itulgintr,  and  at  the  same  time  flattened  in  tVont,  m  that  the  I 
two  ends  of  the  8ame  rib  are  almost  iiarallel.     Coincident  widi  this,  the  ribs  on  the  opposite 
side,  on  the  concavity  of  the  curve,  are  sunk  and  depressed  behind  and  bulging  and  convex  in 
front.     In  addition  to  this  the  ribs  become  occasionally  wchled  together  by  lK)ny  material. 

The  rilw  are  fre<iuently  the  seat  of  nci-rosis  leading  to  abscejsses  and  witmses.  which  may 
burn>w  to  a  c*>nsiderable  extent  over  the  wall  of  the  chest.  The  only  special  anatomical  point 
in  connection  with  the.'ie  is  that  eare  must  W  taken  in  rlealing  with  them  that  the  intercostal 
space  is  not  punctured  and  the  pleural  cavity  opened  or  the  iutcreosta!  vessels  wounded. 

In  etises  of  empyema  the  chest  it^iuires  opening  to  evacuate  the  pus.  There  is  consider- 
able difference  of  opinion  tis  t-o  the  beat  position  to  do  this.  Probably  the  best  i)lace  in  most 
cases  wUl  be  found  to  be  between  the  fifth  and  sixth  ribs,  in  or  a  little  in  front  of  the  mid- 
axillaiy  line.  This  is  the  last  part  of  the  cavity  to  be  cl»»sed  by  the  expansion  of  the  lung;  it 
is  not  thickly  covered  by  soft  partj*;  the  space  between  the  two  riUs  is  sufficiently  ereat  to  allow 
of  the  intrctduetion  of  a  fair-sized  drainage- tulje.  and  the  opening^  is  in  a  dependent  jwisition, 
when  the  patient  is  confined  to  bed,  tis  he  usually  inclines  lowartl  the  affected  side,  so  as  to 
allow  the  sound  lung  the  treest  possible  play,  and  so  permits  of  efficient  drainage. 

OF  THE  EXTREMITIES. 

The  extremities,  or  limbs,  are  those  lon^,  jointed  appendages  of  the  body ' 
which  are  connected  to  the  trunk  by  one  end  and  free  in  the  rest  of  their  extent. 
They  are /*>«/•  in  number:  an  upper  or  thnnteh'  pair,  connected  with  the  thorax 
through  the  intervention  of  the  shoulder,  and  subservient  mainly  to  prehension  j 
and  a  loivcr  p(tit\  connected  with  the  pelvis,  intended  for  support  and  locomotion. 
Both  pairs  of  limbs  are  constructed  after  one  common  type,  so  that  they  present 
numerrms  analogies,  while  at  the  .^siime  time  certain  differences  are  observed  in  each, 
depctident  on  the  peculiar  offices  they  have  to  perform. 

Tiie  bones  by  which  the  upper  aufl  lower  litnbs  are  attached  to  the  trunk  are 
named  respectively  the  shfuihier  and  pelvia  girdhm^  and  they  are  constructed  on  the 
stime  general  type,  though  presenting  certain  modifications  relating  to  the  different 
uses  to  which  the  upper  and  lower  lirubs  are    respectively  applied.     The  shouhler  ' 
(firdh  is  formed  by  the  scapula  and  clavicle,  and  is  imperfect  in  front  and  behind. 
In  front,  however,  the  girdle  is  completed  by  the  upper  end  of  the  sternum,  with 
which  the  inner  extremities  of  the  clavicle  articulate.    Behind,  the  girdle  is  widely  i 
imperfect  and  the  scajmla  is  connected  to  the  trunk  by  muscles  only.     The  pehnc 
girdle  is  formed  by  the  innominate  bones,  and  is  completed  in  front  through  the 
symphysis  pubis,  at  which  the  two   innominate  bones  articulate  with  each  other. 
It  is  imperfect  behind,  but  the  intervening  gap  is  filled  in  by  the  upper  part  of 
the  sacrum.     The  pelvic  girdle,  therefore,   jtresents,  with  the  sacrum,' a  complete  , 
ring,  comparatively  fixed,  ami  ]>resenting  an   arched  form  which  ccmfers  upon  it  a  ' 
solidity  manifestly  intended  for  the  support  of  the  trunk,  and  in  marked  contrast 
to  the  lightness  and  mobility  of  the  shoulder  girdle. 

With  regard  to  the  morjihology  of  these  girdles,  the  blade  of  the  scapula  is 
generally  believed  to  corresponii  to  the  ilium ;  but  with  regard  to  the  clavicles 
there  is  some  difference  of  opinion  :  formerly  it  was  believed  that  they  corre- 
sponded to  the  ossa  pubis,  meeting  at  the  symphysis,  but  it  is  now  generally  taught 
that  the  clavicle  has  no  homologue  in  the  pelvic  girdle,  and  that  the  os  pubis  and 
ischium  are  represented  by  the  small  coracoid  process  in  man  and  most  mammals. 

THE  UPPER  EXTREMITY, 

The  bones  of  the  upper  extremity  consist  of  those  of  the  shoulder  girdle,  of 
the  arm,  the  forearm,  and  the  hand.  The  shoulder  girdle  consists  of  two  bones, 
the  clavicle  and  the  scapula. 

THE  SHOULDER. 

The  Clavicle. 

The  Clavicle  {t'Javis^  a  key),  or  collardjone,  forms  the  anterior  portion  of  the 
shoulder  girdle.     It  is  a  long  bone,  curved  somewhat  like  the  italic  letter  /,  and 
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placed  nearly  horizontally  at  thi'  up(»er  and  anterior  part  of  the  thorax,  immediately 
above  the  first  rib.  It  articulates  by  its  inner  extremity  with  the  upper  border  of 
the  sternum,  and  by  its  outer  extremity  with  the  acromion  process  of  the  scajiula, 
serving  to  sustain  the  upper  extremity  in  the  various  positicms  which  it  assumes, 
whilst  at  the  .^amc  time  it  allows  of  great  latitude  of  motion  in  tbc  arm.'  It 
presents  a  double  curvature  when  lookcfl  iit  in  front,  the  convexity  bcinj?  forward 
at  the  sternal  end  anil  ihe  concavity  at  the  sca]>ular  end.  Its  outer  third  is  Hal- 
tened  from  above  downward,  and  extends,  in  the  natural  position  of  the  bone,  from 
a  point  opposite  the  eoraeoid  process  to  the  acromion.  lis  inner  two-thirds  are  of 
a  cylindrical  form,  and  extend  from  the  sternum  to  a  point  4)]>posite  the  conicojd 
process  of  the  scapula. 

External  or  Flattened  Portion. — The  outer  third  is  Hattened  from  above  down- 
ward, so  as  to  i>resent  two  ."surfaces,  an  upper  and  a  lower:  and  tw«i  borders, 
an  anterior  and  a  posterior.  The  upper  fturfacc  is  Hattened,  rough,  marked  by 
impressions  for  the  attachment  of  the  Deltoid  in  front  an<l  the  Trapezius  behind; 
between  these  two  impressions,  externally,  a  small  portion  of  the  bone  is  sub- 
cutaneous. The  itmitr  surface  is  flattened.  At  its  posterior  border,  a  little 
external  to  the  point  where  the  prismatic  joins  w  ith  the  flattened  portion,  is  a  rough 
eminence,  the  eonftid  fiiherrfe  ;  this,  in  the  natural  position  of  the  bone,  surmounts 
the  eoraeoid  process  of  the  scapula  and  gives  attachment  to  the  conoid  ligament. 
From  this  tubercle  an  oblique  line,  occasionally  a  depression,  passes  forward  and 
outward  to  near  tlie  outer  end  of  the  anterior  border;  it  is  called  the  oblupie  hue, 
and  affords  attaehtuent  to  tlie  trapezoid  ligament.  The  anterior  harder  is  concave, 
thin,  and  rough,  and  gives  attachment  to  ilie  Deltoid;  it  occasionally  ju-escnts,  at 
its  inner  end,  at  the  commencement  of  tite  deltoid  imitressiini,  a  tubercle,  the 
deltoid  tubercle^  which  is  s<unetimes  to  be  felt  in  the  living  subject.  The  poaterior 
border  is  convex,  rough,  broader  than  tlie  anterior,  and  gives  attachment  to  the 
Trapezius. 

Internal  or  Oylindrical  PortioB. — The  cylindrical  portion  forms  the  ipuer  two- 
thirila  of  the  bone.  It  is  curved  so  as  to'  be  convex  in  front,  concave  behind,  and 
is  marked  by  three  borders,  separating  tliree  surfaces.  The  anterior  border  is 
continuous  with  the  anterior  margin  of  the  flat  portion.  At  its  commencement  it 
is  smooth,  and  corresponds  to  the  interval  between  the  attachment  of  the  IVctoralis 
major  and  Deltoid  muscles;  at  the  inner  hfllf  of  the  clavicle  it  forms  the  lower 
boundary  of  an  elliptical  space  for  the  attachment  of  the  clavicular  portion  of  the 
Pectoralia  major,  and  approaches  the  posterior  border  of  the  bone.  The  superior 
border  is  continuous  with  the  po.sterior  margin  of  the  flat  portion,  and  sejtarates 
the  anterior  from  the  posterior  surface.  At  its  commencement  it  is  smooth  and 
rtmnded,  becomes  rough  toward  the  inner  third  for  the  attachment  of  the  Sterno- 
ma»toid  muscle,  and  terminates  at  the  upper  angle  of  the  sternal  extremity.  The 
posterior  or  i<ubclavian  border  separates  the  jtosterior  from  the  inferior  surface,  and 
extends  from  the  conoid  tubercle  to  the  rhfmiboid  impression.  It  fonns  the  pos- 
terior boundary  of  the  groove  for  the  Subchivius  muscle,  and  gives  attachment  to  a 
layer  of  cervical  fascia  covering  the  Omo-hyoid  muscle.  The  autrrior  Hurfare  is 
included  between  the  superior  and  anterior  borders.  It  is  directed  forward  and  a 
little  upward  at  the  sternal  end,  outward  and  still  more  upward  at  the  acromial 
extremity,  where  it  becomes  continuous  with  the  upper  surface  of  the  flat  portion. 
Externally,  it  is  smooth,  convex,  nearly  subcutaneous,  being  covered  only  by  the 
Platysma ;  but.  corresponding  to  the  inner  half  of  the  bone,  if  is  <livided  by  n  more 
or  less  prominent  line  into  two  part*?:  a  lower  portion,  ellij>tical  in  form,  rough, 
and  sliffhtly  convex,  for  the  attachment  of  the  Pectoralia  major;  and  an  upper 
part,  which*  is  rough,  for  the  attachment  of  the  Sterno-clei do-mast oid.     Between 

'  The  clavicle  acts  especially  as  a  fulcrum  to  enable  the  mii.scles  to  give  lateral  motion  to  the  arm. 
It  is  accordingly  absent  in  those  animals  whose  fore  Itnibs  are  Uhcd  onlv  for  pnigreswion,  but  is  prt-Mint 
for  the  most  part  in  thow  animals  whose  anterior  extremitiej*  are  clawe<l  and  used  for  prehension, 
thoagh  in  some  of  ibcm — as,  for  instance,  in  a  large  number  of  the  camivi»ra — it  is  merely  a  nidi- 
inentai7  bone  suspended  among  the  musdes,  and  not  articulating  either  with  the  scapulu  or 
•temum. 

16 


■aih 


242 


THE  SKELETON, 


the  two  muscular  impressions  is  a  small  subcutaneous  interval.  The  posterior  or 
cervical  surface  is  smooth.  Hat,  and  l(«tks  barkwartl  toward  the  root  of  the  neck. 
It  is  limited,  above,  by  the  sujierior  border;  below,  by  the  subclavian  border; 
internally,  by  the  margin  of  the  sternal  extremity ;  externally,  it  is  continuouH 
with  the  posterior  border  of  the  flat  portion.  It  is  eone^ve  from  within  outward, 
and  is  in  relation,  by  its  lower  part,  with  the  suprascapular  vessels.  This  surface, 
at  about  the  junction  of  the  inner  and  tmter  ciirves,  is  also  in  close  relation  with 
the  brachial  plexus  imd  subclavian  vessels.  It  gives  attachment,  near  the  sterniil 
extremity,  to  ]>art  of  the  Sterno-hyoid  muscle  ;  and  presents,  at  or  near  the  middle, 
a  foramen,  directeil  oblitinely  outward,  which  transmits  the  chief  uutrit-nt  artery 
of  the  bone.  Sometimes  there  are  two  foramina  on  the  posterior  surface,  or  one 
on  the  posterior,  the  other  on  the  inferior  surface.     The  inferior  or  subclavian 
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Kio.  ISi— Left  rluvicle.    Superior  lurfliee. 


surface  is   bounded,  in  front,  by  the  anterior  border;  behind,  by  the  subclavian 
border.     It  is  narrow  internally,  but  gradually  increases  in  width  externally,  and 
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Fio.  193— Left  clavicle.    Inferior  surlkoe. 

is  continuous  witli  the  under  surface  of  the  flat  portion.  Commencing  at  the 
sternal  extremity  may  be  seen  a  small  facet  for  articulalinn  with  the  cartilage  of 
the  first  rib.  This  is  continuous  with  the  articular  surface  at  the  sternal  end  of 
the  bone.  External  to  this  is  a  broad,  rough  impression,  the  rhomboid^  rather 
more  than  an  inch  in  length,  for  the  attachment  of  the  costo-elavieular  (rhomboid) 
iigoinent.  The  remaining  part  of  this  surface  is  occupied  by  a  longitudinal  groove, 
the  ififfu'lnvian  (jnntVf\  broad  and  smooth  externally,  narrow  and  more  uneven 
interntilly;  it  gives  attachment  to  the  Subciavius  muscle,  and  by  its  anterior 
margin  to  the  costo-coracoid  membrane.  Not  unfretjuently  this  groove  is  sub- 
divided into  two  parts  by  a  longitudinal  line, which  gives  attachment  to  the  inter- 
muscular septum  of  the  Subchn  ius  muscle. 

The  internal  or  sternal  extremity  <»f  the  clavicle  is  triangular  in  form,  directed 
inward  and  a  little  downward  nnd  forward;  and  j>resents  an  articular  facet, 
concave  from  before  backward,  convex  from  above  downward,  which  articulates 
with  the  sternum  through  the  intervention  of  an  interarticular  hbro-cartilage;  the 
circumference  of  the  articular  surface  is  rough,  for  the  attachment  of  numerous 
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ligaments.  The  posterior  border  of  this  surface  is  prolonged  backward,  so  as  to 
increase  the  size  of  the  articuhir  facet;  the  upper  border  gives  attachment  to  the 
interarticular  fibro-cartilage,  and  the  lower  border  is  continuous  with  the  costal 
facet  on  the  inner  end  of  the  inferior  or  subclavian  surface,  which  articulates  with 
the  cartilage  of  the  first  rib. 

The  outer  or  acromial  extremity,  directed  outward  and  forward,  presents  a 
small,  flattened,  oval  facet,  which  looks  oblic|uely  downward,  for  articulation  with 
the  acromion  process  of  the  scapula.  The  circumference  of  the  articular  facet  is 
rough,  especially  above,  for  the  attachment  of  the  acromio-clavicular  ligaments. 

Pt'cuiiarities  of  the  Bone  in  the  iSext-s  and  in  JiifUvifiufth. — In  the  female  the 
clavicle  i.s  generally  shorter,  thinner,  less  curved,  nnd  smoother  than  in  the  male. 
In  those  persons  who  perform  considerable  mannsil  labor,  which  brings  into  con- 
stant action  the  muscles  connected  with  this  bone,  it  becomes  thicker  ami  more 
curved,  its  ridges  for  muscuhir  attachment  become  prominently  marked,  and  its 
sternal  end  of  a  prismatic  form.  The  right  clavicle  is  generally  longer,  thicker, 
and  rougher  than   the  left. 

Structure. — The  shaft,  a»  well  as  the  extremities,  consists  of  cancellous  tissue, 
invested  in  a  compact  layer  much  thicker  in  the  middle  than  at  either  end.  The 
clavicle  is  highly  elastic,  by  reason  of  its  curves.  From  the  experiments  of  Mr. 
Ward  it  has  been  shown  that  it  possesses  sufficient  longitudinal  ehistic  force  to 
project  its  own  weight  nearly  two  feet  on  a  level  surface  when  a  smart  blow  is 
struck  on  it;  and  sufficient  transverse  ehistic  force,  opposite  the  centre  of  its 
anterior  convexity,  to  throw  its  own  weight  about  a  foot.  This  extent  of  elastic 
power  must  serve  to  moderate  very  considerably  the  effect  of  concussions  received 
upon  the  point  of  the  shoulder. 

Development. — By  two  centres:  one   for   the  .simft   nnil   one  for  the  sternal 

extremity.     The  centre  for  the  shaft  appears  very  early,  before  any  other  bone — 

"^pccording  to  Beclard,  aa  early  as  the  thirtieth  day.    The  centre  for  the  sternal  end 

makes  its  appearance  about  the  eighteenth  or  twentieth  year,  and  unites  with  the 

rest  of  the  bone  about  the  twenty-fifth  year. 

Articulations.— With  the  sternum,  scapula,  and  cartilage  of  the  first  rib. 

Attachment  of  Musclea. — To  six  :  the  .Sterno-cleido-mastoid,  Traijezius,  Pecto- 
ralis  major.  Deltoid,  Subclavius,  and  Sterno-hyoid, 

Stirface  Form. — The  chivirlc  can  he  felt  throughout  its  etitlr*?  leuL'th,  oven  in  |x'r>on.s  who 
_  very  fat.  < 'oinmenciiiir  at  the  itm^r  end,  the  enlarged  sternal  extreniiiy,  where  the  bone 
priijeet*  iiK>ve  the  upper  niurs^in  *tf  the  sternum,  ean  i»e  fc'lt.  formtiig  with  the  stenuun  and  the 
roun»le<l  tenil<tn  t>t' the  Sterao-inastuid  a  V-slKH>ed  wAch.  the  jn't-nhrnnf  itufch.  Passing  out- 
ward, the  shal't  uf  the  Ume  ean  l>e  I'eU  immediately  imder the  skin,  with  its  convexity  forward 
in  the  inner  two-thirds,  the  surfaee  partJalhobs-ured  above  and  below  by  the  altaehnients  af 
the  !Sten»*>mast4(id  and  iVetoralis  major  umsoles.  In  the  outer  third  it  fnrms  a  ventle  enrve 
backward,  and  terminates  at  the  outer  end  in  a  somewhat  eidarced  extremity  whieli  articulates 
with  the  uiTouiial  |)rocess  v\^  the  n-apula.  The  direetion  of"  the  ekviele  is  almost,  if  not  ^(uite. 
horizontal  when  the  arm  is  lyin^  quietly  by  the  side,  though  in  well-devclotwd  suhjieets  it  may 
incrnie  a  liltlo  upward  at  its  outer  end.  Its  direction  i.s,  however,  ver}' changeable  with  the 
var>'inir  movements  of  the  shoulder-joint. 

'  Surgical  Anatomy. —The  i*laviele  is  the  most  frecpiently  broken  of  any  single  bone  in  ihe 
iKwly.  This  in  du«'  lu  the  fhet  that  it  is  niiich  exposed  to  violetiee,  ami  is  the  or dy  bony  eonnee- 
tion  l>etween  the  upiHT  limb  and  the  trunk.  The  bone,  moreover,  is  slender,  and  is  very  super- 
ficial. The  bone  may  be  broken  by  direct  or  indireet  violenee  or  by  must'ular  aetion.  '1  he  most 
coraujoti  ejiuse  is.  however,  fn>m  indireet  vifilenee.  and  the  Ixme  then  eives  wity  at  tht?  junction 
of  the  outer  with  the  inner  two-thir<ls  of  the  bone  ;  that  is  tn  say  at  the.iunrii*»n  of  the  two 
enrres,  for  this  is  the  weakest  part  of  the  bf)ne.  The  fracture  is  generally  oblitjue.  and  the  dis- 
plaeement  of  the  fraaraenta  is  inward,  away  from  the  surfareuf  the  iKxly ;  henee  comfM>und  frac- 
tun?  of  the  clavicle  is  of  rare  oeeuiTetH-^.-.  Beneatli  the  Ixjiie  the  main  vessels  of  the  upper  limb 
and  the  great  ner%'e-ct>rds  of  the  bra*'liial  plexus  lie  on  the  first  rib.  and  are  liable  to  be  wounded 
in  fracture,  especially  in  fracture  from  direct  violonc^'.  when  the  lbrc:e  of  the  blow  drives  the 
b^♦ken  ends  inward.  Fortimately.  the  HulMdavius  mnscle  is  interiM^sed  between  these  structures 
antJ  the  cliivicle.  and  this  MXen  protects  them  fnoii  injury 

'Hh'  clavicle  \s  not  uncommonly  the  seat  <d'  sarcomatous  tumors,  rendering  the  oi>eration 
of  excision  of  the  entin^  lione  necessary.     This  is  ati  onenition  of  considerable  difficulty  and 
anger.     It  is  lM>st  jicrformed  l»y  exposing  the  lK>ne  freely,  disarticulating  at  the  acr<.tmial  end, 
'  *  turning  it  inward.    The  renjoval  of  the  outer  part  is  comparatively  easy,  but  resection  of 
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the  inner  part  is  fraught  with  (liflieiilty,  the  niniii  (langer  benig  the  risk  v\'  wuundiug  the  great 
veins  whicn  are  in  rcliitioii  with  )t«  under  surrucv. 

The  Scapula. 

The  Scapula  {axuTTdur^,  a  sjnide)  tormt*  the  hack  jmrt  of  the  shoulder  girdle.     It 
is  a  large,  Hat  hone,  triangular  in  shape,  situated  at  the  pttjiterior  asjject  and  side  of 


rJ 


'?« 


iW 


.,<'•*) 


Mri. 


\'f 


J 


Fiii.  HH.— Left  ecNpuJur  auterior  fturflio«,  or  venter. 

the  thorax,  between  the  .second  and  seventh,  or  sometimes  the  eighth,  rihs.  its  poste- 
rior border  or  base  being  about  an  inch  from,  and  nearly,  but  not  quite  i>arftl!el 
with  the  spinous  proce.sse8  of  the  vertebra*,  so  that  it  is  rather  closer  to  thein 
abo^e  than  below.  It  presents  for  examination  two  surfaces,  three  borders,  and 
three  angles. 

The  anterior  surface,  uv  venter  (Fig.  1I*4).  presents  a  broad  concavity,  the  *uf>- 
Hcttfjitfar  fitxHti.  It  i.s  uiarknl,  in  the  posterior  tvn>-ihirds,  by  several  oblique 
ridges,  which  pass  from  bebind  obliquely  outward  and  upward;  the  anterior  third 
18  smooth-  The  oblique  ridges  give  attachnient  to  the  tendinous  Intersections,  and 
the  surfaces  between  them  to  the  fleshy  fibres,  of  the  Subscapidaris  muscle.     The 
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anterior  third  of  the  fossae  which  i^  6Xiiooih,  is  covered  by.  but  does  not  aftord 
attachment  to,  the  fibres  of  this  muscle.  The  venter  is  separate*!  from  the 
posterior  border  by  a  smooth,  trianftiihir  margin  at  the  superior  aud  inferior 
angles,  anti  in  the  interval  between  these  by  a  narrow  edge  which  is  oftt'ii  di-ticicnt. 
This  marginal  siirfaee  affonls  attachment  throughout  its  entire  extent  to  the 
Sermtus  magnus  muscle.  The  8ub8ca}udar  fossa  presentg  a  transverse  «iepres.*ion 
at  its  upj)er  jiart,  where  the  bone  appears  to  be  bent  on  itself,  forming  a  consider- 
able angle,  called  the  mib^rtrpufur  angh-,  thus  giving  greater  strength  to  the  body 
of  the  bone  from  its  arched  form,  while  the  summit  of  the  arch  serves  to  support 
the  spine  and  acromion  pnicess.  It  is  in  this  situation  that  the  fossa  is  deepest, 
s<)  that  the  thickest  part  of  the  Subscapularis  muscle  lies  in  a  line  perpendicular 
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Fro.  195.— Ixift  scftpula.    P<wterior  surface,  or  Uomim. 

to  the  plane  of  the  glenoid  cavity,  and  must  con.sequently  operate  most  effectively 
on  the  bead  of  the  humerus,  wbicli  is  contained  in  that  cavity. 

The  posterior  sturface,  or  dorscim  (Fig.  19.5),  is  arched  from  above  downward, 
alternately  concave  and  convex  from  side  to  side.     It  is  subdivideil  unequally  into 
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two  parts  hy  the  fipme :  the  portion  above  the  spirit'  \»  called  the  gujyraspinotts 
fossa,  and   that  below  it  the  infra^ptnoug  fossa. 

The  supraspinouB  fossa,  the  «niflller  of  the  two,  is  concave,  }inn»oth,  and  broader 
at  the  vertebral  than  at  the  humeral  extremity.  It  affords  attachment  by  its  inner 
two-thirds  to  the  Snpraspinatus  muscle. 

The  infraspinous  fossa  is  mueh  larger  than  the  preceding ;  toivard  its  vertebral 
margin  a  shalhiw  concavity  it*  seen  at  its  ujiper  part ;  its  centre  presents  a  promi- 
nent convexitv,  whilst  toward  the  axillary  bonier  is  a  dee[>  groove  which  runs 
from  the  upper  toward  the  lower  part.  The  inner  two-thirds  of  this  surface 
affords  attachment  to  the  Infraspinatus  muscle  :  the  outer  third  is  only  covered  by 
it,  without  giving  origin  to  its  fibres.  This  surface  is  separated  from  the  axillary 
border  by  an  elevated  ridge,  which  runs  from  the  lower  jiart  of  the  glenoid  cavity 
downward  au<l  backward  to  tlie  posterior  border,  about  an  inch  above  the  inferior 
angle.  The  ridge  serves  for  the  attachment  of  a  strong  aponeurosis  Mhicli  sepa- 
rates the  Infraspinattts  from  (he  two  Teres  muscles.  The  surface  of  bone  lu'tween 
this  line  and  the  axillary  border  is  narrow  in  the  upper  two-thirds  of  its  extent, 
and  traversed  near  its  centre  by  a  groove  for  the  juissage  of  the  dorsalis  scapulae 
vessels;  it  affords  attachment  to  the  Teres  minor.  Its  lower  third  presents  a 
broader,  somewhat  triangular  surface,  which  gives  origin  to  the  Teres  major,  and 
over  which  the  Latissimus  dorsi  glides ;  sometimes  the  hitter  muscle  takes  origin 
by  a  few  fibres  from  this  part.  The  broad  and  narrow  portions  of  hone  above 
alluded  to  are  separated  by  an  obli(^ue  line  which  runs  from  the  axillary  border, 
downward  and  backward,  to  meet  the  elevated  ridge :  to  it  is  attached  the 
aponeurosis  separating  the  two  Teres  muscles  from  each  other. 

The  Spine  is  a  prominent  plate  of  bone  which  crosses  obliquely  the  inner 
four-fiftbs  of  the  dorsum  of  the  scapula  at  its  upper  part,  and  separates  the  siipra- 
from  the  infraspinous  fossa:  it  commences  at  the  vertebral  border  by  a  smooth, 
triangular  surface,  over  which  the  Trapezius  glides,  separated  from  the  bone  by  a 
bursa,  an<i,  gradually  becoming  more  elevated  as  it  passes  forward,  terminates  in 
the  acromion  process,  which  overhangs  the  shoulder-joint.  The  spine  is  triangular 
and  flattened  from  above  downward,  it.s  apex  corresjionding  to  the  posterior 
border,  its  base  (which  is  directed  outward)  to  the  neck  of  the  scapula.  It 
j)re9ents  two  surfaces  and  three  borders.  Its  fiufwrior  Hurfave  is  concave,  assists 
in  forming  the  supraspinous  fossa,  and  affords  attachment  to  part  of  the  Supra- 
spinatus  muscle.  Its  iuferhr  surface  forma  part  of  the  infraspinous  fossa,  gives 
origin  to  part  of  the  Infras|dnatua  muscle,  and  presents  near  its  centre  the  orifice 
of  a  nutrient  canal.  Of  the  three  borders,  the  anterior  is  attached  to  the  dorsum 
itf  the  bone;  the  poattrior,  ov  rrtst  of  the  s|>ine,  is  broad,  and  presents  two  lips 
and  an  intervening  rough  interval.  To  the  superior  li]>  is  attached  the  Trapezius 
to  the  extent  shown  in  the  figure.  A  nmgh  tubercle  is  generally  seen  oei-iipying 
that  portion  of  the  spine  which  receives  the  insertion  of  the  miildle  and  inferifu* 
fibres  of  this  muscle.  To  the  inferior  lip,  throughout  its  whole  length,  is  attached 
the  Deltoid.  The  interval  between  the  lijis  is  also  partly  covered  by  the  fibres  <>f 
these  muscles.  The  ertcnuil  horthrr^  or  fKfse,  the  shortest  of  the  ihree.  is  slightly 
concave,  its  edge  thick  and  round,  continuous  above  with  the  under  surface  of  the 
acromion  jtrocess,  below  with  the  neck  of  the  scapula.  The  narrow  portion  of  bone 
external  to  this  border,  and  se[)arating  it  from  the  glenoid  cavity,  is  called  the 
(/reat  seapuhif  tttftrh,   and  serves  to  connect  the  supra-  an<t  infraspinous  fossjie. 

The  Acromion  Process,  so  called  from  forming  the  summit  of  the  shoulder 
(dxfWf,  a  summit ;  (wmoc,  the  shoulder),  is  a  large  an<i  stmiewhat  triangular  process, 
flattened  from  behind  forward,  directed  at  first  a  little  mitwanl,  and  then  curving 
forward  and  upward,  so  as  to  overhang  the  glenoid  cavity.  Its  upper  surftfci-, 
directed  upwanl.  backward,  and  oiitwanl,  is  convex,  rough,  and  gives  attachment 
to  some  fibres  of  the  Deltoid,  and  in  the  rest  of  its  extent  it  is  subcutaneous.  Its 
U7ider  iurface  is  smooth  and  concave.     Its  outfr  border  is  thick  an<l  irregular,  and 

Presents  three  or  four  tubercles  for  ihe  tendinous  origins  of  the  Deltoid  muscle. 
t§  inner  margin,  shorter  than  the  outer,  is  concave,  gives  attachment  to  a  portion 
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of  the  Trapezius  muscle,  and  presents  about  its  centre  a  small  oval  surface  for 
articulation  with  the  acromial  end  of  the  clavicle.  Its  aper,  which  correspouda 
to  the  point  of  meeting  of  these  two  borders  in  front,  is  thin,  and  has  attached  to 
it  the  coraco-acromial  ligament. 

Of  the  three  borders  or  costie  of  the  scapula,  the  nuperior  is  the  shortest  and 
thinnest;  it  is  concave,  terminating  at  its  inner  extremity  at  the  superior angk\  at 
its  outer  extremity  at  the  coracoid  process.  At  its  outer  part  is  a  deep,  semicircular 
notch,  the  suprascapular^  formed  partly  by  the  base  of  the  coracoid  process.  This 
notch  is  converted  into  a  fonimen  by  the  transverse  ligament,  and  serves  for  the 
passage  of  tlie  suprascapular  nerve.  The  adjacent  margin  of  the  superior  border 
affords  attachment  to  the  Omo-hyoid  muscle.  The  vrU'ntal,  or  ajiflan/,  hordfr  is 
the  thickest  of  the  three.  It  commences  above  at  the  lower  margin  of  the  glenoid 
cavity,  and  inclines  obliquely  downward  and  backward  to  the  inferior  angle. 
Immediately  below  the  glenoid  cavity  is  a  rough  impression  (the  hifraijlt'ttoid 
tiiht^rcle),  about  an  inch  in  length,  which  affords  attachment  to  the  long  head  of 
the  Triceps  muscle ;  h*  this  succeeds  a  longitudinal  groove,  which  extends  as  far 
as  its  lower  third  auii  afford?*  origin  to  part  of  the  Subscapularis  muscle.  The 
inferior  third  of  this  border,  which  is  thin  and  sharp,  serves  for  the  attachment  of 
a  few  fibres  of  the  Teres  major  behind  and  of  the  Subscapularis  in  front.  The 
internal^  <»r  vfrtcbml,  harder,  also  named  the  hase,  is  the  longest  of  the  three. 
and  extentls  from  the  superior  to  the  inferior  angle  of  the  bone.  It  is  arched, 
intermediate  in  thickness  between  the  superior  an<i  the  external  bordei-s,  and  the 
portion  of  it  above  the  spine  is  bent  consiilerably  outward,  so  as  to  form  an 
obtuse  angle  with  the  lower  part.  The  vertebral  border  presents  an  anterior  lip, 
a  jiosterior  lip,  and  an  intermediate  space.  The  anterior  lip  affords  attachment 
to  the  Serratiis  magnus;  the  posterior  lip,  to  the  Supraspinalus  above  the  spine, 
the  InfriLspinatus  below  ;  the  interval  between  the  two  lips,  to  the  Levator  anguli 
scapuhe  above  the  triangular  surface  at  the  commencement  of  the  spine,  the 
Rhomhoideus  minor  to  the  edge  of  that  surface  ;  the  lUn*mboideus  major  being 
attached  by  means  of  a  fibrous  arch  connected  above  to  the  lower  part  of  the 
triangular  surface  at  the  base  of  the  spine,  and  below  to  the  lower  part  of  the 
posterior  border. 

Of  the  three  angles,  the  suprritir,  formed  by  the  junction  of  the  superior  and 
internal  borders,  is  thin,  smooth,  roundetl,  somewhat  inclined  outward,  and  gives 
attachment  to  a  few  fibres  uf  the  Levator  anguli  scapuhe  muscle.  The  inf*rior 
angle,  thick  and  rough,  is  formed  by  the  union  of  the  vertebral  and  axillary 
borders,  its  outer  surface  affording  attachment  to  the  Teres  maj(tr  and  occasionally 
a  few  fibres  of  the  Latissimus  dorsi.  The  anteriur  angle  is  the  thickest  part  of 
the  bone,  and  forms*  what  is  called  the  head  of  the  scapula.  The  head  pretJents  a 
shallow,  pyriform.  articular  surface,  the  glenuid  cavitif  (j/Jj'vij,  a  socket),  whose 
longest  diameter  is  from  above  downward,  and  its  direction  outwanl  and  forward. 
It  is  broader  below  than  above;  at  its  apex  is  a  slight  imjyression  {nitpnnfltuoid 
tnherch')  to  which  is  attached  the  long  tendon  of  the  Biceps  muscle.  It  is  covered 
with  cartilage  in  the  recent  state;  and  its  margins,  slightly  raised,  give  attachment 
to  a  fibro-eartilaginous  structure,  the  ghmoid  Ugnment^  by  which  its  cavity  is 
deepened.  The  neck  of  the  scapula  is  the  slightly  depressed  surface  which  sur- 
rounds the  head;  it  is  more  distinct  on  the  posterior  than  on  the  anterior  surface, 
and  below  than  above.  In  the  latter  situation  it  has  arising  from  it  a  thick  prom- 
inence, the  comcoid  process. 

The  Coracoid  Process,  so  called  from  its  fancied  resemblance  to  a  crow's  beak 
(xopaz.  a  crow),  is  a  thick,  curved  process  of  bone  which  arises  by  a  broad  base  from 
the  upper  part  of  the  neck  of  the  scapula;  it  is  directed  at  first  upward  and 
inward,  then,  becoming  smaller,  it  changes  its  direction  and  passes  forward  and 
outward.  The  ascending  portion,  flattened  from  before  backward,  presents  in 
front  a  smooth,  concave  surface  over  which  passes  the  Suhscafiularis  muscle.  The 
horizontal  portion  is  flattened  from  above  downward,  its  upper  surface  is  convex 
and  irregular,  and  gives  attachment  to  the  Pcctoralis  minor;  its  under  surface  is 


248 


THE  SKELETON. 


sinootb;  its  inner  border  is  rough,  and  jjivos  attacliment  to  tlie  IVctoralis  minor? 
its  outer  border  is  also  rowgh  for  the  coraco-atTomijil  ligament,  while  the  apex  is 
embraced  by  the  conjoined  tendon  of  origin  of  the  short  head  of  the  Biceps  and 
of  the  Coraeo-brachialis.  At  the  inner  side  of  the  nmt  of  the  coracoid  process  is 
a  rough  impression  for  the  attachment  of  the  conoid  ligament :  and  running  from 
it  obIi<|uely  forward  and  outward  r*n  the  upper  surface  of  the  horizontal  portion, 
an  elevatetl  ridge  for  the  attachment  td'  the   tra^>exoid  ligament. 

Stnicture. — In  the  hea<l,  processes,  and  all  the  thickened  i)art8  of  the  bone 
the  scapula  is  composed  of  cancellous  tissue,  while  in  the  rest  of  its  extent  it  is 
composed  of  a  thin  layer  of  dense,  compact  tissue.  The  centre  and  upper  part  of 
the  dorsum,  but  especially  the  former,  are  usually  so  thin  as  to  be  semitransjiarent ; 
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Flo.  196.— Finn  of  the  developnifnt  of  the  scapula.  By  seven  centres.  The  eplphyie*  (except  one  for  the 
corftcoi«l  procen)  ftppt'ur  from  fifteen  l«i  sevciitveM  years,  ami  uuU«  tn-tweun  twenty-two  und  twcnty-flve  ywm 
of  H|te. 

occasionally  the  bune  is  found  wanting  in  this  situation,  and  the  adjacent  muscles 
come  into  contact. 

Development  (Fig.  196). — "By  seven  centres:  one  for  the  body,  two  for  the 
coracoid  process,  two  frtr  the  acromion,  one  for  the  vertebral  border,  and  one  for 
the  inferior  angle. 

Ossification  of  the  body  of  the  scapula  commences  ahojit  the  second  month  of 
fetal  life  by  the  formation  of  an  irregular  •|iiadrilateral  plate  of  bone  immediately 
behind  the  glenoid  ciivity.  This  plate  extends  itself  so  as  to  form  the  chief  part  of 
the  hone,  llie  spine  growing  up  from  its  posterior  surface  about  the  third  month. 
At  birth  the  chief  part  of  the  scajmla  is  osseous,  only  the  coracoid  and  acromion 
proce.s.ses,  the  posteri«u-  border,  and  inferior  angle  being  cartilaginous.  About 
the  first  year  after  birth  ossification  takes  place  in  the  middle  of  the  coracoid 
process,  which  usually  becomes  joinetl  with  the  rest  of  tlie  bone  at  the  time  when 
the  other  centres  make  their  appearance.  Between  the  fifteenth  and  seventeenth 
years  tjssification  of  the  remaiuing  centres  takes  place  in  quick  succession,  and 
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in  the  following  order :  first,  near  the  base  of  the  acromion  and  in  the  root  of  the 
coracoid  jirocess,  the  tatter  appearing  in  the  form  of  a  broad  scale;  secondly,  in 
the  inferior  angle  and  contiguous  part  of  the  posterior  border  ;  thirdly,  near  the 
extremity  of  the  acromion ;  fourthly,  in  the  posterior  border.  The  acromion 
process,  besides  being  formed  of  two  sejtarate  nuclei,  has  its  base  formed  by  an 
extension  into  it  of  the  centre  of  ossification  which  hehmgs  to  the  spine,  the 
extent  of  which  varies  in  different  cases.  The  two  sei>arate  nuclei  unite,  and 
then  join  with  the  extension  carried  in  from  the  spine.  These  various  epiphyses 
become  joined  to  the  bone  between  the  ages  of  twenty-two  and  twenty-five  years. 
Sometiiiics  failure  of  union  between  the  acromion  process  and  spine  occurs,  the 
junction  being  effected  by  fibrous  tissue  or  by  an  imperfect  articulation;  in  some 
cases  of  supposed  fracture  of  the  acromion  with  ligamentous  union  it  is  probable 
that  the  detached  segment  was  never  united  to  the  rest  of  the  bone.  Very  often, 
in  addition  to  these,  a  minute  epiphysis  appears  at  the  margin  of  the  glenoid 
cavity. 

Articulations. — With  the  humerus  and  clavicle. 

Attachment  of  Muscles. — To  .seventeen  :  to  the  anterior  surface,  the  Snbscapu- 
laris;  |Risterior  surftce,  Supraspinatus,  Itifraspinatns ;  spine,  Trapezius,  Deltoid; 
superior  border,  <  huo-byoicl ;  vertebral  border,  iSerratus  magnus.  Levator  anguli 
scapidie,  Rhomboideus  minor  and  major;  axillary  border,  Tricej>s,  Teres  minor. 
Teres  major;  glenoid  cavity,  long  head  of  the  Biceps ;  coracoid  process,  short 
hea<l  of  the  Biceps,  Coraco-brachialis,  Pectoralis  minor;  and  to  the  inferior  angle 
occasionally  a  few  fibres  of  the  Latissimus  dorsi. 

Smrface  Form. — The  only  parts  nP  the  sca|>ula  which  are  truly  sulwutaneous  are  thesnine 
and  at'nujjinti  i»rocess.  but,  in  mhlitioti  to  tlu'St",  ihr  corwoid  prtJcess,  the  iutemal  nr  vcrli'oral 
border  and  iuterinr  aiiirie.  lonl.  to  a  less  extent,  the  axillary  Uirder,  uuty  be  defined.  The  aem- 
liiion  pM*x'ss  an«l  .sjiiue  ♦«!' the  scajiula  are  easily  felt  thrtjuchout  their  entire  lenpth.  forming.', 
with  theelftvicie,  the  arch  t4'  the  shnuhier.  The  aenauittn  ean  be  iiseeitained  to  De  wnnected 
to  the  elaviele  at  the  aeroniio-eluvieuhir  joint  by  niiming  the  finger  along  it,  its  iwsitiori  bcine 
often  indicated  by  an  irrejriUanty  or  bony  nutgruwlli  frnin  the  rlavick-  elose  to  the  joint  The 
uemmion  can  Ijc  telt  tHrminij  tfie  [Miint  ui'  the  shoulder,  und  t'ruui  <his  ean  be  traeed  baekwjtrd 
n»  Join  the  spine  of  the  S4*a}»nla.  The  jilace  irf  junetkm  is  usiudly  denoted  by  a  pTominenee. 
which  is  sometimes  called  the  anirte.  Frnm  here  ine  spine  cun  he  telt  as  a  prt*minent  ridg^e  id' 
Ixme.  niurkcd  on  the  surlutv  -ah  an  ohliipie  ilepr«.ssion,  whk'li  becomes  less  and  less  distinct,  and 
terminates  a  little  external  to  the  spinous  pn»ceH«es  id'  ihe  verlebne.  Its  termination  is  usuaUv 
indicated  by  a  sliirht  dimple  in  the  skin  on  a  level  with  the  interval  Ix-tween  the  thin!  and  fourth 
d^»rsid  spines.  Below  this  ixMnt  the  vertebral  bonier  of  the  scajuila  may  he  traced,  ntnnini: 
downward  ami  oiitwarfl.  anil  thus  divertrinv  fr*mii  the  vertehnil  spines,  to  the  inierior  utijrlo  of 
the  lK>ne,  which  can  l>e  recognized,  although  covered  by  the  Ljutissimus  dorsi  muscle.  l"'n.*iu 
this  antfle  the  axillary  Intrder  can  usuidly  l>e  traced  thronu-h  this  thick  muscular  covering,  fonn- 
ing,  with  the  lunseles,  the  [Kisterfor  fold  of  the  axdhi.  The  coracoid  jirocess  may  l>e  felt  alwiut 
an  inch  below  the  junction  of  the  middle  and  outer  third  ol"  the  clavicle.  Its  jKisition  is  indi- 
cated on  the  surface  of  the  body  by  a  slight  dtiprcssion  which  corresponds  to  the  interval 
between  the  Pe<?torali8  major  and  Deltoid  muscles.  Wheu  the  anus  are  hanpiujEr  by  the  side, 
the  upiKT  anifle  of  the  scapula  corresfMwids  to  the  upper  border  of  tlie  second  rib  or  the  interval 
between  the  first  and  second  <lorsal  spines,  the  inlt-ritn-  anjile  to  the  upper  border  of  the  eighth 
rib  or  the  interval  iM'tivecn  the  .•seventh  and  eiyhth  dorsal  spines. 

Surgical  Anatomy. — Fractures  t»t'  the  Uwly  of  the  scapula  are  rare,  owing  to  the  mobility 
of  the  lK»ne,  the  thiik  layer  of  miis<'h"s  by  which  it  is  encased  on  both  surfaces,  and  the  elas- 
ticity of  the  ribs  on  whirh  it  rests.  Fwcture  of  the  ne<k  of  the  Ixjnc  is  also  uncouimon.  The 
mfwt  iVeiiuent  course  of  the  fra<"turc  is  from  ibe  suprnis<'apular  notch  to  the  infra/Ldenoid 
tubercle,  and  it  derives  its  princifud  interest  tVoui  its  simulation  to  a  subglenoid  dislwatioti  of 
the  humerus.  The  diat:nosis  can  he  made  by  noting  the  alteration  in  the  position  of  the 
ciiracoid  pnxx'ss.  A  fracture  of  the  neck  external  to.  and  not  including,  the  coracoid  i)rocess  is 
said  to  occur,  but  it  is  exoetrdingly  doubtful  whether  such  an  ac<.-ident  ever  takes  place.  Tlie 
aiToinion  process  is  more  fre^pjcntly  bmken  than  any  other  part  of  the  Iwne,  and  there  is  some- 
times, in  young  subjects,  a  separation  of  the  epiphysii*.  It  is  believed  that  many  of  the  cases 
of  »npf>osed  fracture  of  the  acn)mion,  with  fibrous  anion,  which  have  Uhmi  found  on  post-ujor- 
tem  examination  arc  n^ully  c:is4'S  of  iinperfcu-tly  united  epiphj'sis.  Sir  Astley  Cooper  believed 
tliat  most  fractures  of  this  bone  united  l>y  fibrous  tissue,  and  the  cause  of  this  mode  of  tiriion 
was  the  difficulty  there  was  in  keeping  the  fmctured  ends  in  constant  apfxisition.  The  conw-oid 
pTDw^i  is  occasionally  broken  off,  either  from  direct  violence  or  perhajis,  nirely,  from  muscular 
ttcljon. 

Tumors  of  various  kinds  grow  from  the  8caT>ula.  Of  the  innocent  form  of  tumors  prob- 
ably the  osteomata  are  the  oiost  coauuon.     When  it  grows  from  the  venter  of  the  scapula,  M  it 
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sometimes  does,  it  is  of  ihe  ixminaot  variety,  mich  as  usually  jL^rowa  from  meiubrane-foraied 
boties,  as  the  Ixinesof  the  skull.  TIuh  would  apjiear  to  itfford  evideiK-e  that  this  portion  of  the 
bone  is  formed  I'roiu  membrane,  and  not,  like  the  rest  of  the  Ume,  irttm  eartilace.  Sareoujatous 
tumors  sometimes  grow  froiu  the  w.'a]>uhi.  and  may  netiessitat^*  reitiiival  of  the  hone,  witlj  or 
without  am]>utatiou  of  the  upner  linik  The  l>orie  may  he  excised  by  a  T  ineisiou,  atid,  the  flaps 
tieing  reflei'tevl,  the  removal  is  commeueed  from  the  pof*terior  or  verteliral  tMirder,  so  that  the 
8ub84'apular  veasels  which  lie  along  the  axillary  lx«rder  are  among  the  last  structurea  divided,  and 
can  be  at  once  secured. 

THE    ABM. 

The  Hmneros. 

The  HutneruB  is  the  longest  and  largest  bono  of  the  upper  extremity;  it  pre- 
sents for  exaniiiiJition  a  shaft  and  two  extremities. 

The  Upper  Extremity  is  the  lari^est  part  of  the  bone;  it  presents  \\  rounded 
head.,  joined  to  the  shaft  by  a  constricted  portion,  called  the  neek,  and  two  other 
eminences,  the ///vfflft'r  and  Imser  tubcnrnttfii  {¥\^.  1H7). 

The  head,  nearly  hemisfdierical  in  form,'  is  (iirected  upward,  inward,  and  a 
little  baekward,  and  articulates  with  the  glenoid  cavity  of  the  8ca|uilii ;  its  surface 
is  smooth  and  coated  with  cartilage  in  the  recent  state.  The  circumference  of  its 
articular  surface  is  slightly  constricted,  and  is  tei^med  the  anatomicaf  itfck,  in  con- 
tradistinction to  the  constriction  which  exists  below  the  tuberosities.  The  latter 
is  called  the  aurgu'al  acck^  from  its  often  being  the  seat  of  fracture.  It  should  be 
remembered,  however,  that  fracture  of  the  anatomical  neck  does  sometimes^  though 
rarely,  occur. 

The  anatomical  neck  is  oblicpiely  directed,  forming  an  obtuse  angle  with  ihe 

shaft.     It  is  more  distinctly  marked  in  the  lower  half  of  its  circumference  than  in 

the  upper  half,  where  it  presents  a  narrow  groove,  separating  the  head  from  the 

tuberosities.      Its  circumference  afl'ords  attachment  to  the  cajisular  ligament  and 

fis  perforated  by  numerous  vascular  foramina. 

The  greater  tuberosity  is  sitmited  on  the  outer  side  of  the  head  and  lesser 
tuberosity.  Its  upper  surface  is  rounded  and  miuked  by  three  flat  facets,  sep- 
arated by  two  slight  ridges:  the  anterior  facet  gives  attachment  to  the  tendon  of 
the  Supraspinatus ;  the  middle  one,  to  the  Infraspinatus ;  the  posterior  facet  and 
the  shaft  of  the  bone  below  it,  to  the  Teres  minor.  The  outer  surface  of  the 
great  tuberosity  is  convex,  rougbT  and  continucms  with  the  outer  side  of  the  shaft. 

The  lesser  tuberosity  is  more  protuinent,  although  smaller  than  the  greater:  if 
is  situated  in  front  of  the  head,  and  is  directed  inward  niid  forward.  Its  summit 
presents  a  jjrominent  facet  for  the  insertion  of  the  tendon  of  the  Subscapularis 
muscle.  The  tuberosities  are  sej)arated  frotn  one  another  by  a  deep  groove,  the 
biei vital  (frocivc^  so  called  from  its  lodging  the  long  tendon  of  the  Biceps  muscle, 
with  which  runs  a  branch  of  the  anterior  circumflex  artery.  It  conmiences 
above  between  the  two  tuberosities,  passes  ohlicjuely  downward  and  a  little 
inward,  and  terminates  at  the  junction  rd"  the  upper  with  the  middle  third  of 
the  bone.  It  is  deep  and  narrow  at  the  commencement,  and  becomes  shallow  and 
a  little  broader  as  it  descends.  Its  borders  are  called,  respectively,  the  anterior 
and  posterior  bicipital  ritlgeH,  and  form  the  upper  part  of  the  anterior  and  inter- 
nal borders  {»f  the  shaft  of  the  bone.  In  the  re<'ent  state  it  is  covered  with 
a  thiti  layer  of  cartilage,  lined  by  a  prolongation  of  the  synovial  membrane  of 
the  shoulder-joint,  and  receives  the  tendon  of  insertion  of  the  Latissimus  drn*si 
muscle. 

The  Shaft  of  the  humerus  is  almost  cylindrical  in  the  ti|ij)er  half  of  its  extent, 
{irismatic  and  flattened  below,  and  presents  three  borders  and  three  surfaces  for 
examination. 

The  anterior  border  runs  from  the  front  (>f  the  great  tuberosity  above  to  the 

^  Though  the  head  is  nearly  heraii*pherical  in  forai,  its  margin,  as  Sir  G.  Humphnt*  has  shown. 
is  by  no  mean^  a  true  eircle.  l»s  greatest  niL-asurement  is  from  the  top  of  the  liieipital  groove  in  a 
diruclion  downwanl,  inward,  and  backward.  Henee  it  follows  that  the  greatest  elevation  of  the  arm 
cun  bt'  cibtained  by  rolling  the  articular  surface  in  this  direction— that  is  to  say,  obliquely  upward, 
outward,  and  forward. 
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upper  part  is  very  pnnntnent  and  rough,  and  ft«rm8  die  nuter  lip  of  the  bicipital 
grtiove.  It  is  s<mietriiios  ciilli-d  the  antetiftr  hieipita!  i'hhfe,  and  .serves  for  the 
attachment  of  the  tendon  of  the  PeetoraJis  major.  Ahout  its  eentre  it  forms  the 
anterior  bimndary  of  the  rough  deltoicl  iuipressiou  ;  below,  it  is  8mo(>th  and  ronnded. 
affording  attachment  to  the  Bruehialis  antieiis. 

The  external  border  runs  from  the  back  part  td'  the  greater  tidterosity  to  the 
external  condyle,  and  separates  the  externiil  frf>m  tiie  posterior  sttrlaee.  It  is 
rounded  and  indistinctly  marked  in  its  upper  half,  serving  for  the  attachment  of 
the  hiwer  jiart  t^f  the  insertion  of  the  Teres  minor,  and  below  this  of  the  external 
head  of  the  Triceps  muscle;  its  centre  is  traverijed  by  a  broad  hut  shallow,  oblitjue 
depression,  the  ftiftmmh-npiriif  ifnwtu- ;  its  lower  part  is  marked  by  a  prominent, 
rough  margin,  a  little  curved  from  behind  fi>rward,  the  cxtenml  ctmJtfhu'd  ritk/e^ 
which  presents  an  anterifU'  liji  for  the  attachment  of  the  Su])inafor  longns  above 
and  Extensor  carpi  radialis  iongior  below,  a  posterior  li[t  for  the  Triceps,  and  an 
interstice  for  tiie  attachment  of  the  exteriuil  iniermuscidar  septum. 

The  internal  border  extends  from  the  Icjsser  tuberosity  to  the  internal  c(indyle. 
Its  upper  third  is  marked  by  a  prominent  ridge,  forming  the  ]>osterior  lip  of  the 
bicipital  groove,  and  gives  attachment  to  the  tendon  of  the  Teres  nuijor.  Abmit 
its  centre  is  a  nuigh  ridge  for  the  attachment  of  the  C<traco-brachialis.  and  just 
below  this  is  seen  the  entrance  of  the  nutrient  canal,  directed  downward.  Some- 
times there  is  a  sectuid  canal  higher  up,  which  takes  a  similar  direction.  The 
inferior  third  of  this  border  is  raised  into  a  slight  ridge,  the  mtenial  contfi/!ou1 
rifitfr,  which  becomes  very  |>rr>minent  below  ;  it  presents  an  anterior  lip  for  the 
attachment  of  the  Brachialis  anticns.  a  posterior  lip  for  the  internal  head  of  the 
Triceps,  and  an  intermediate  space  fur  the  internal  intermnscrdar  septum. 

The  external  surface  is  directed  outward  abfnc,  where  it  is  smooth,  rounded, 
ami  covered  by  the  Deltoid  muscle;  forward  and  outward  below,  where  it  is 
slightly  concave  from  above  downward,  and  gives  origin  to  part  of  the  Brachialis 
amicus  muscle.  About  the  middle  of  this  surface  is  seen  a  rough,  triangular 
impression  lV)r  the  in.sertifm  of  the  Deltoid  innscle;  anil  lielow  it  the  musculcKspiral 
grodve,  directed  oldi(|uely  from  behind,  forward  and  downward,  and  transmitting 
the  musculo-s[iiral  nerve  and  su|>erior  profunda  artery. 

The  mtomal  surface,  less  extensive  than  the  external,  is  directed  inward  above, 
forward  and  inward  below;  at  its  upper  j»art  it  is  narrow  and  forms  the  ttoor  id' 
the  bicipital  grome  :  to  it  is  attached  the  Latissimus  dorsi.  The  middle  part  of 
this  surface  is  slightly  rough  for  the  attachment  of  some  of  the  fibres  of  the  tendon 
of  inserticm  of  the  Ooraco-brachialis  ;  its  lower  part  is  smooth,  concave,  and  gives 
attachment  to  the  Brachialis  anticus  muscle.' 

The  posterior  surface  (Fig.  IW)  ajtpcars  somewhat  twisted,  so  that  its  upper 
part  is  ilircfted  a  little  inward,  its  lower  part  backward  and  a  little  outwartl. 
Nearly  the  whole  of  this  surface  is  covered  by  the  external  ami  internal  heads  of 
the  Triceps,  the  former  of  which  is  attached  to  its  upper  and  outer  j>art,  the  latter 
to  its  intier  and  back  part,  the  two  being  separate<l  by  the  musculo-spiral  groove. 

The  Lower  Extremity  is  tiattetied  from  before  backwanl,  and  curved  slightly 
forward  ;  it  teruiinates  below  in  a  broad,  articular  snrface  which  is  divided  into 
two  parts  by  a  slight  ridge.      Projecting  on  either  side  are  the  external  and  inter- 

'  A  small,  liook-»lmp<?U  process  of  bone,  varying  from  ^V  I'l  j  of  an  inch  in  length,  is  not  unfre- 
quently  IxJimtl  |>r*jjectin»j:  from  the  inner  surface  of  the  shuft  of  llie  Ininierus  two  Inehes  above  the 
internal  condyle.  It  in  curved  downward,  forward,  and  inward,  and  itnjiointed  extremity  is  connected 
to  the  internallMirder,  just  ulM>ve  the  inner  condyle.  In-  a  li^inent  or  tlhrous  hand,  complelinjf  an 
arch  through  which  the  mediiin  nerve  .nnd  hraehlal  artery  juiss  when  th^'he  strueuiret*  dt-viate  fn»nj 
their  nsnnl  <x>urse.  Sometime^  the  nerve  alone  is  iransmitte*!  through  il.  or  the  nerve  may  Ije 
actiompanied  by  the  ulnar  artery  in  ea*ie*  of  hi^b  rliviMon  of  the  bnichial.  A  well  marked 
j^roove  i»  usually  found  Ixdrind  ihe  pivjceKH  in  which  (he  nerve  and  artery  are  lodge*!.  This* 
apace  ia  anah>g<ous  to  the  supr:ie<jnuyh)id  foramen  iti  many  animals,  and  prohnhly  tservej* 
in  ihem  to  protecl  the  nerve  and  artery  fn<m  compression  during  the  contractinn  of  the 
tnu(4ctes  in  this  region.  A  del;iiled  uceonnt  of  this  pr<K-ess.  if*  given  liy  l)r.  vSirutherj;,  in 
his  Anatomical  finrt  t'/tifi^ilotfirn^  ( Mxnermttnuf,  p.  20'J.  .\n  iietvsjsory  jw^rtiou  of  the  (.'onico- 
brachialis  miu*<"le  is  frv«jnentlv  <fiiniected  withthLs  process,  acvordlng  to  Mr.  J,  Wood,  {Jounuil of  Anat, 
oaui  riijpt.,  No.  1,  Nov.,  1800,  p.  47). 
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nal  condyles.  The  articular  surface  extends  a 
little  lower  than  the  condyles,  antl  is  curved 
slightly  forward,  jjo  iis  to  occupy  the  more  ante- 
rior part  of  the  hone;  its  greatest  hreadth  is  in 
the  transvei*8e  diameter,  and  it  is  obIi*|uely  di- 
recte<l.  so  that  its  inner  extremity  occupies  a 
lower  level  than  ihe  outer.  The  outer  portion  of 
the  articular  .surface  pre^*ent8  a  t»muolh,  rounded 
eminence,  which  ha-s  received  the  name  of  the 
Cft/n'tt'Ilnm^  or  rttdlal  twttd  of  the  humerus;  it 
articulates  with  the  cujinshaped  depression  on 
the  bead  of  the  radius,  and  is  limited  to  the 
front  and  Iitwer  part  of  the  bone,  not  extending 
as  far  hack  sis  the  other  portion  of  the  nrtieular 
surface.  On  the  inner  side  of  this  emitienee  is 
a  shallow  groove,  in  which  is  received  the  inner 
margin  of  the  heatl  (d'  the  radius.  Above  the 
front  part  of  the  capitelluin  is  seen  a  slight  <le- 
pression  which  receives  the  anterior  border  of  the 
head  of  the  radius  when  the  forearm  is  Hexed. 
The  inner  porti<m  of  the  articular  surface,  the 
trochlear,  presents  a  deep  depression  between 
two  wtdl-marked  borders.  This  surface  m  eon- 
vex  from  bef"»re  backward,  concave  from  side  to 
i*ide,  ami  occupies  the  aivterior,  lower,  and  |ioj<- 
terior  parts  of  the  bone.  The  exteinal  border, 
less  prominent  than  the  internal,  corresponds  to 
the  interval  between  the  radius  and  the  ulna. 
The  internal  border  is  thicker,  more  prrmtinent, 
and  consequently  of  greater  length,  than  the 
extenial.  The  grooved  {lortion  of  the  articular 
surface  tils  accurately  within  the  greater  .sigmoid 
cavity  of  the  ulna:  it  is  broader  and  deeper  on 
the  posterior  than  on  the  anterior  aspect  of  the 
hone,  and  is  inclined  ohliipicly  from  behind  for- 
wanl  and  frrtm  without  inward.  Ainive  the  front 
part  of  the  trochlear  surface  is  seen  a  smaller 
depression,  the  foronoiilfinnmt,  which  receives  the 
corouoiil  process  of  the  ulna  during  Hexion  of  the 
forearm.  Above  the  back  part  of  the  trochlear 
surface  is  a  dee|),  triangular  depression,  the  olt'<'- 
rauon  /osnti,  in  which  is  received  the  summit  of 
the  olecranon  process  in  extension  of  the  forearm. 
These  foss:r  are  separated  from  *me  another  by  a 
thin,  transparent  lamina  of  bone,  which  is  some- 
times perforated,  forming  the  HuprutriK'hh'ar  for- 
nm*m  ;  their  upper  margins  afford  attachment  to 
the  anterior  and  posterior  ligaments  of  the  elbow- 
joint,  and  they  are  lined,  in  the  recent  state,  by 
the  synovial  membrane  of  this  articulation.  The 
articular  surfaces,  in  the  recent  state,  are  covered 
with  a  thin  layer  of  cartilage.  The  external  c<ui- 
dyle  is  a  small,  tubercular  eminence,  less  promi- 
nent than  the  internal,  curved  a  little  forward, 
nnd  giving  attachment  to  the  external  lateral  lig- 
ament of  the  elbow-joint,  ami  to  a  tendnii  i-miimon 
to  the  origin  of  some  of  the  extensor  and  supi- 
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nator  muscles.     The  internal  eoiulyle,  larojernnd  more  prominent  than  the  exter- 
nal, is  directed  a  little  Iwckwanl:  it  ;:ive.s  iittaoliment  to  the  interoiil  lateral  li*:;:!- 

raent,  tn  the  Pronator  radii  teres,  and  to  ii 
ten<Ion  common  to  the  origin  of  some  of  the 
Hexor  muscles  of  the  forearm.  The  ulnar 
nerve  runs  in  a  groove  at  the  back  of  the 
internal  condyle,  or  between  it  and  the 
oleeranou  process.  These  eminences  are 
directly  continuous  above  with  the  external 
and  internal  borders — i.e.  the  external  and 
internal  cnndyloid  ridges.  The  great 
prominence  of  the  inner  one  renders  it 
more  liable  to  fracture. 

Structure. — The  extremities  consist  of 
cancellous  tissue,  covered  with  a  thin,  com- 
pact layer ;  the  shaft  is  composed  of  a 
cylinder  fd*  compact  tissue,  thicker  at  the 
centre  than  at  the  extremities,  and  hollowed 
out  by  a  large  medullary  canal,  which  ex- 
tends along  its  whole  length. 

Development. — By  seven,  or  occasionally 
eitfltf,  centres  (Fig.  I9i^),  one  for  the  shaft, 
one  for  tiie  head,  one  for  the  tuberosities, 
one  for  the  radial  head,  one  f<ir  the  troch- 
lear portion  of  the  articular  surface,  anil 
one  for  each  condyle.  The  nucleus  for  the 
shaft  appears  near  the  centre  of  the  bone 
in  the  eighth  week,  and  soon  extends  toward 
the  extremities.  At  l>irth  the  humerus  is 
ossified  nearly  in  its  wh*de  length,  the  ex- 
tremities remaining  cartilaginous.  At  the 
beginning  of  the  second  year  ossification 
commences  in  the  bead  of  the  bone,  and  during  the  third  year  the  centre  for  the 
uberositiea  makes  its  a|)pearance,  usually  by  a  single  ossific  point,  but  sometimes, 
according  to  Beclard,  by  one  for  each  tuberosity,  that  for  the  les.ser  being  small 
and  not  appearing  until  the  fifth  year.  By  the  sixth  year  the  centres  for  the 
head  and  tubei'osities  have  enlarged  and  become  joined,  so  as  to  form  a  single 
large  epiphysis. 

The  lower  end  of  tlie  humerus  is  devebtped  in  the  following  manner:  At 
the  end  of  the  second  year  rissification  commences  in  the  radial  portion  of  the 
articular  surface,  antl  from  this  point  extends  inward,  so  as  to  fortu  the  chief  part 
of  the  articular  end  <d*  the  bone,  the  centre  for  the  irmcr  [lart  of  the  articular  surface 
not  appearing  until  about  the  age  of  twelve.  Ossification  commences  in  the  internal 
condyle  about  the  fifth  year,  and  in  the  external  one  not  until  about  the  thirteenth 
or  fourteenth  year.  About  sixteen  or  seventeen  years  the  outer  condyle  and  lioth 
portions  of  the  articulating  surface  (having  already  jrtined)  unite  with  the  shaft; 
at  eighteen  yt^ars  the  inner  condyle  becomes  joineil ;  whilst  the  upper  epiphysis, 
although  the  first  formed,  is  not  united  until  about  the  twentieth  year. 

Articulations. — With  the  glenoid  cavity  of  the  scapula  and  with  the  ulna  and 
radius. 

Attaclimeiit  of  Mu»cleB.-=-To  twenty-four:  to  the  greater  tuberosity,  the 
Supraspioatus,  Infrasjunatus,  and  Teres  minor;  to  the  lesser  tuberosity,  the 
Subscapularis  ;  to  the  anterior  bicipital  ridge,  the  IVctoralis  itiajor ;  to  the  prjsterior 
bicipital  ridge,  the  Teres  ijjajor:  to  tho  bicipital  groove,  the  Latissimus  doi-si ;  to 
the  shaft,  the  Deltoid,  Coraco-brachialis,  Bracliialis  anticus,  external  and  internal 
heads  of  the  Triceps  ;  to  the  internal  condyle,  the  Pronator  radii  teres,  and  common 
tendon  of  the  Flexor  carpi  radialis,  Palmaris  longus.  Flexor  »ublimis  digitorum. 
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and  Flexor  carpi  ulnaris ;  to  the  external  condyloid  ridge,  the  Supinator  longus 
and  Extensor  carpi  radialis  longior;  to  the  external  condyle,  the  common  tendon 
of  the  Extenaor  carpi  radialis  brevior.  Extensor  coranmnis  digitorura,  Extensor 
minimi  digiti,  Extensor  carpi  ulnaris,  and  Supinator  brevis;  to  the  back  of  the 
external  condyle,  the  Anconeus. 

Surface  Form.— Tlic  hamenis  is  almost  entirely  clothed  by  the  muscles  which  surrownd  it, 
and  tlie  only  parts  of  this  bone  which  are  strictly  sutxiutaneous  are  small  ]K.>rtions  uf  the 
init-nml  and  external  condyles.  In  addition  to  these,  the  tuberositieij  and  a  part  of  the  head 
I  of  the  bone  can  be  felt  under  the  skin  and  nmsi'les  by  which  they  arc  covered.  Of  these  the 
greater  tuberosity  i'vutms  the  most  prominent  bony  point  of  the  shonWer,  extending  beyond  the 
acnimion  prrjceas  and  (H)vered  by  the  Deltoid  muwde.  It  influetK-eH  materially  tlie  surface  form 
of  the  shoulder.  It  is  best  felt  while  the  arm  is  iyiitg  loosely  by  the  side  ;  if  the  arm  be  niise<l, 
it  recedes  from  under  the  tinker.  1'he  lesser  tuberosity,  directed  forward  and  inwanl,  is  to  be 
felt  to  the  inner  side  of  the  jirreater  tuberosity,  just  below  the  acromio-davicular  joint.  Between 
the  two  tuberosities  lies  the  bicipital  irroove.  This  can  be  defined  by  placing  the  linger  and 
making  firm  pressure  just  internal  to  the  iu:reater  tuberosity  ;  then,  by  rotating  the  Irnment.s,  the 
CT«K)ve  will  be  felt  t**  |>ass  under  the  fincer  as  the  bone  is  rotated.  With  the  arm  abducted  from 
the  side,  by  pressing  deeply  in  the  axilla  the  lower  part  of  the  head  of  the  bone  U  U\  be  ielt. 
On  each  side  of  the  el Ww -joint,  and  just  abitve  it,  the  internal  and  external  conrlylcs  »if  the 
btine  arc  to  be  felt.  (If  ihest?  tlm  internal  is  the  more  nroininent.  but  the  ridge  pas^mg  upward 
from  it,  the  internal  c»)ndyloid  ridge,  is  much  less  marked  than  the  external,  and.  as  a  rule,  is 
not  to  be  felu  Occasionailj',  however,  we  find  along  this  tjorder  the  hook  shafted  prix-ess  men- 
tioned above.  The  external  cnndvle  is  mo^X  plainly  to  be  seen  during  semiflexion  of  the  jbrc- 
ann,  and  it^  {Mj.sition  is  indicated  by  a  depression  Ijetwcen  the  attuchnieiit  of  the  adjacent 
Dim<cles.  From  it  is  in  be  felt  a  strong  Imny  ridge  running  up  the  outer  lx)rder  of  the  shall  of 
|the  lH>ne.  This  is  the  external  condyloid  ridge;  it  is  concave  forward,  and  corresponds  with 
I  ihe  curved  direction  of  the  lower  extremity  of  the  humenis. 

Surgical  Anatomy,— There  are  several  points  of  surgical  interest  connected  with  the 
hutuenus.  First,  as  reganis  its  development.  The  upper  end,  though  the  first  to  o.ssify,  is  the 
last  to  join  the  shaft,  and  the  length  of  the  brnre  is  mainly  due  in  growth  from  this  upper 
epiphysis.  Hence,  in  cases  of  amputation  of  the  arm  in  young  subjects  the  humerus  continues 
to  gn>w  ctuisiderjibly,  and  the  end  of  the  bone  which  immt'diately  after  the  operation  was  (x>v- 
ered  with  a  thick  cushion  of  soft  tissue,  hegitis  to  projeet,  thinning  the  soft  parts  and  rendering 
the  stump  coJiicjiK  Tlits  may  necessitate  the  removal  of  a  etmpie  of  inches  or  so  of  the  bone, 
and  even  al\er  this  operation  a  recurrence  of  the  conical  stump  may  take  placf. 

There  are  several  jtoints  of  surgical  interest  in  conntx'tion  with  fractures.     First,  as  regard 
their  causation  :  the  Ixme  may  l>e  broken  by  direct  or  indirect  violence  like  \\\g  other  long  K>nes. 
but,  in  atldilion  to  this,  it  is  probably  more   frequently  fractured  by  mnwular  action  than  atiy 
tttherof  this  class  of  l:Hjne  in  the  lK>dy.     It  is  usuallv  the  shaft,  just  htlow  the  insertion  <d'  the 
Deltoid,  which  is  thus  broken.     I  have  seen  the  accident  hapi»en  fntm  thnjwitig  a  stone,  and  in 
[an  apparently  healthy  adult  from  cutting  a  piece  of  hard  "take  tobacro"  on  a  table.     In  this 
er  case  there  was  no  disea.**^-  of  the  Iwrne  that  could  be  ilis<'overcd.     Fnu'tures  of  the  upper 
I  may  take  place  thn>ugh  the  anatoniiL-al  nwk,  through  the  surgieal  neck,  or  separation  ot  the 
iter  tuberosity  may  owur.     Fracture  (»f  the  anatimiical  neik  is  a  very  rare  accident ;  in  lact, 
it  is  doubted  by  s<inie  whether  it  ever  ixrurs.      These   fractures  are  usually  considered  to  be 
intracin)sular,  but  they  are  probably  partly  within   an*l  partly  without  the  capsule,  as  the  lower 
part  of^the  capsule  is  inserted  s<jme  httle  distance   liflow  the  atiatomical  neck,  while  the  upfwr 
part  is  attached  to  it.     They  may  be  impacted  or  non-impacted.     In  most  cases  there  is  little  or 
IBo  displacement  on  account  of  the  capsule,  in  whole  or  in  part,  remaining  attached  to  the  lower 
I  fragment.     But  oecjisionaily  a  very  remarkable    alteratittn  in  i>osition  takes  jilace;   the  upper 
I  fragment  turns  on  its  own  axis,  so  that  the  cartilaginous  surface  (tf  the  head  rests  against  the 
liiplK'r  end  of  the  lower  fragment.     When  the  fractured  end  is  entirely  separated   from  idl  its 
surroundings,  its  vascular  supply  must  l>e  entirely  cut  off',  and  one  would  expect  it.  theoreti rally, 
to  necrose.     But  this  must  bc^  exceedingly  rare,  for  Gnrlt  was  unable  to  find  a  single  authenti- 
cated case  rworded.     .Separation  of  the  upper  epi|ih\'sis  of  the  humerus  sometimes  (KH-urs  in  the 
lyoung  subject,  and  is  marked  by  a  characteristic  deformity  by  which  the  lesion  may  be  at  once 
f  recognized.     This  consists  in  the  presence  of  an  abmpt  projection  at  the  front  of  the  joint  some 
I  ehi*rt  «listanee  below  the  cttracoi^l  pnH'ess,  caused  by  the  upper  end  of  the  lower  fragment.     In 
r fractures  of  the  shaf^  of  the  humerus  the  lesion  may  take  place  ut  any  point,  hut  appears  to  be 
more  (xunmon  in  the  lower  than  in  tlie  upper  part  of  the  bone.     The  points  of  interest  in  i-on- 
nection  with  these  fractures  are— ( 1  |  that  the  nmscido-i;piral  ner\-e  may  l>e  injured  as  it  lies  in  the 
Lgn»veonthe  Ixine,  or  may  become  involved  in  the  callus  which  is  su  bse^^ju  en  t!y  thrown  out; 
find  (2)  the  frequency  of  non-union.     This  is  believed  to  be  more  common  in  the  huDjerus  than 
in  any  other  bone,  and  various  causers  have  been  assitrt»ed  for  it.     It  would  seem  most  probably 
Ui  l>e  due  to  the  difficulty  that  there  is  in  fixing  the  shoulder-joint  and  the  upper  fragment,  and 

Kissibly  also  the  ellMjw-joint  and  lower  fragment  als«>.  Other  causes  which  have  been  assigned 
r  the  non-union  are:  (I)  that  iti  att«'nipting  passive  tnotion  of  the  ellxiw-joint  to  overcome 
any  rigidity  which  may  exist,  the  tnovement  does  not  take  place  at  the  artieulation,  but  at  the 
seat  of  fracture  ;  or  that  the  jnitient,  in  consei|Ucnce  of  the  rigidity  of  the  elbow,  in  attempting 
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to  flex  or  ext<'nd  the  ff>reann  moves  the  fraffiiient  inul  not  the  joint.  {'!)  Tfie  prescnoe  of  smull 
portions  of"  muscnlar  tissue  k^tween  the  broken  ends,  (:i)  \V:iiit  of  mippijri  to  the  elbow,  so 
that  the  weight  of  the  iirm  tends  to  draj^  the  lower  fnip:ment  iiway  from  the  upper.  An  import- 
ant distinction  to  make  in  fructureH  ol"  th(!  lower  einJ  ot"  the  humerus  is  between  tho.se  that 
involve  the  joint  and  those  whieh  do  not  ;  the  former  always  Berioua,  as  tliey  may  lead  to 
impairment  of  the  utility  of  the  limb,  Tliey  include  the  T-shafted  fraeture  and  oblifjue  fnic- 
lurt^s  which  involve  the  articular  surfaee.  The  fractures  which  do  not  involve  the  joint  are  the 
transvei-ne  :tbove  the  cf)t»dyles  and  detachment  <if  <nie  or  other  condyle. 

Un<lcr  the  head  of  separatkm  of  the  epi]diy.sis  two  separate  injuries  have  been  tJeserilrt^d. 
One  where  tlie  whole  of  the  four  ossific  centres  which  firm  the  lower  extremity  of  tlie  Ixpne  are 
separjited  from  the  shaft  ;  and  secondly,  where  tbe  articular  ywrtion  is  alone  .separated,  the  two 
e*3ndylei*  remaining  attached  to  the  shaft  of  the  Ijonc.  The  cpiphyMiul  line  Ivetween  (he  f^hatt 
and  lower  end  runs  aerossi  the  l>one  iu«t  alM>ve  the  tips  tjf  the  condyles,  a  point  to  Ix'  bortie  iii 
mind  in  perlbrmim:  the  operation  of  excision. 

Tumors  oriLMruuiiiL'  from  the  humerns  are  of  fire<pient  occurreDce.  A  not  uncommon  place 
for  a  chondroma  to  trntw  from  is  the  shaft  of  the  bone  somewhere  in  the  ncighb^irhood  of  the 
insertion  of  the  deltoid.     iSan'onmta  I'recjuontly  ^tow  from  this  Knie. 

THE  FOREAEM. 

The  Forearm  is  that  portioti  of  the  iipjier  extremity  which  is  .situated  between 
the  elbow  and  the  wrist.     It  is  coinpowed  of  two  bones,  the  ulna  and  radius. 

The  Ulna. 

The  Ulna  (Figs.  200,  201),  so  called  from  its  fonnintr  the  elbow  (w^iwp),  is  a 
long  bone,  prismatic  in  form,  placed  at  tbe  inner  side  of  the  forearm,  parallel  with 
the  radius.  It  is  the  larger  and  longer  of  tbe  two  btmes.  Its  upper  extremity,  of 
great  thickness  and  strength,  forms  a  large  part  of  tbe  articulation  of  tbe  elbow- 
joint  ;  it  dtminishes  in  size  from  above  downward,  its  lower  extremity  being  very 
small,  and  excluded  from  tbe  wrist-Joint  by  the  interposition  of  an  interarticular 
fibro-curtilage.      It  is  divisible  into  a  sliaft  and  two  extremities. 

The  Upper  Extremity,  tlie  strongest  [lart  of  the  bone,  pi^sunts  for  examination 
two  large,  curved  proces.ses,  the  ( Hecranon  prttcess  and  the  Corfinoid  process ;  and 
two  concave,  articular  cavities,  the  greater  an<l  lesser  sigmoid  cavities. 

The  Olecranon  Process  (w/.eujy,  elbow  :  xfjaviou,  head)  is  a  large,  thick,  curved 
eminence  situated  at  the  njjper  ami  back  part  of  tbe  ulna.  It  is  curved  forward 
at  the  summit  so  as  to  present  a  prominent  tip,  its  base  being  ctrntracted  where 
it  joins  the  shaft.  Tbi.'^  is  the  narrowest  part  of  the  upper  end  of  the  ulna, 
and,  conserpientlj,  tbe  most  usiial  seat  td'  fracture.  Tbe  jiosterior  surface  of  the 
olecranon,  directed  backward,  is  triangular,  sinootb.  stibcutaneons,  and  covered 
by  a  bunsa.  Its  upper  surface,  directed  u]>ward,  is  of  a  t|uadrilateriil  form,  marked 
behind  by  a  rough  itnj)re.ssion  for  the  attachment  of  tbe  Triceps  muscle ;  and  in 
front,  near  the  margin,  by  a  slight  transverse  groove  for  the  attachment  of  part  of 
the  posterior  ligament  of  tbe  ell>ow-joint.  Its  anterior  surface  is  smooth,  concave, 
covered  with  cartilage  in  the  recent  state,  and  forms  tbe  up]tcr  and  back  part  of 
the  great  sigmoid  cavity-  The  lateral  borders  present  a  continuation  of  the  same 
groove  that  was  seen  on  the  margin  of  the  su|«rior  surface ;  they  serve  for  the 
attachment  of  ligatnent«i ;  viz.  the  back  part  of  ihe  internal  lateral  ligament 
internally,  the  posterior  ligament  externally.  To  the  inner  bonier  is  also  attached 
a  part  of  the  Flexor  car])i  ulnaris,  while  to  the  outer  border  is  attached  the 
Anconeus. 

Tbe  Coronoid  Process  {xofjiopi^,  anything  hooked  like  a  crow's  beak)  is  a  rough, 
triangular  eminence  of  bone  which  projects  horizontally  forward  from  the  npj»er 
and  front  part  of  the  ulna,  forming  tbe  bnver  (lart  of  the  great  signmid  cavity. 
Its  Ynise  is  continuous  with  the  shaft,  and  of  ci>nsiderahle  strength  ;  so  much  so 
that  fracture  of  it  is  an  accident  of  rare  occurrence.  Its  apex  is  pointe*!,  slightly 
curved  upward,  anil  received  into  the  conmoid  depression  of  the  humerus  in 
tlexion  of  the  forearm.  Its  upper  surface  is  smooth,  concave,  and  fi)rms  the 
lower  part  of  the  greater  sigmoid  cavity.  The  uniler  surface  is  concave,  and 
marked  internally  by  a  rough  impression  for  the  iiisertion  of  the  Brachialis  anticus. 
At  the  junction  of  this  surface  with  tbe  shaft  is  a  rough  eminence,  the  tuherrle  of 
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the  ulna,  for  the  attachment  of  the  ohlique  ligiiment.  Its  outer  surface  presents  a 
narrow,  obhmi;,  articular  depression,  the  lesser  siqtnoi'd  cavity.  The  inner  surface, 
by  its  prominent,  free  margin,  serves  for  the  attachment  of  part  of  the  internal 
lateral  ligament.  At  the  front  part  of  this  surface  is  a  small,  rounded  eminence 
for  the  attachment  of  tme  head  of  the  Fle,\or  sublimis  digitorum  ;  behind  the 
eminence,  a  depression  for  part  of  the  origin  of  the  Flexor  profundus  digitorum  ; 
and,  descending  from  the  eminence,  a  ridge  which  gives  attachment  to  tme  head 
of  the  Pronator  radii  teres.  Generally,  the  Flexor  longus  poilieis  arises  from  the 
lower  part  of  the  coronoid  process  by  a  nmnded  bundle  of  muscular  fibres. 

The  Greater  Sigmoid  Cavity,  so  calle<l  from  its  resemblance  to  the  tM  shape  of 
the  Greek  letter  1\  is  a  semilunar  de^ii-ession  of  large  size,  formed  by  the  olecranon 
and  coronoid  processes,  and  serving  for  artieulation  with  the  trochlear  surface  of 
the  humerus.  About  the  middle  (tf  either  lateral  border  of  this  cavity  is  a  notch 
which  Contracts  it  somewhat,  and  serves  to  indicate  the  junction  of  the  two 
processes  of  which  it  is  f<trmed.  The  cavity  is  concave  from  above  downward, 
and  divided  into  two  lateral  parts  by  a  smooth,  elevated  ridge  which  runs  from  the 
Buramit  of  the  olecranon  to  the  tip  of  the  coronoid  process.  Of  these  two  |>ortion8, 
the  internal  is  the  larger,  and  is  slightly  concave  transversely ;  the  external  por- 
tion is  convex  above,  slightly  concave  below.  The  articular  surface,  in  the  recent 
state,  is  covered  witb  a  thin  layer  of  cartilage. 

The  Lesser  Sigmoid  Cavity  is  a  narrow,  oblong,  articular  depression,  placed  on 

the  outer  side  of  the  coronoid  process,  and  serving  for  articulation  with  the  head 

of  the  radius.     It  is  concave  from  before  backward,  and  its  extremities,  which 

'  are  prominent,  serve  for  the  attachment  of  the  orbicular  ligament.     In  the  recent 

state  it  is  covereil  with  a  thin  layer  of  cartilage. 

The  Shaft,  at  its  upper  part,  is  prismatic  in  form,  and  curved  from  behind 
forward  and  from  without  inward,  so  as  to  be  convex  behind  and  externally;  its 
central  part  is  quite  straight;  its  lower  part  rounded,  smooth,  and  bent  a  little 
outward ;  it  tapers  gradually  from  above  downward,  and  presents  for  examination 
three  borders  and  three  surfaces. 

The  anterior  border  commences  above  at  the  prominent  inner  angle  of  the  coro- 
noid process,  and  terminates  beloM'  in  front  of  the  styloid  process.  It  is  well  marked 
above,  smooth  and  rounded  in  the  mi<ldle  of  its  extent,  and  affords  attachment  to 
the  Flexor  profundus  digitorum;  its  btwer  f(uirth,  marked  off  from  the  rest  of  the 
border  by  the  commencement  of  an  oblitjue  ridge  on  the  anterior  surface,  serves 
for  the  attachment  of  the  Pronator  quadratus.  It  separates  the  anterior  from  the 
internal  surface. 

The  posterior  border  commences  above  at  the  apex  of  the  triangular  subcuta- 
neous surface  at  the  back  part  of  the  olecranon,  and  terminates  below  at  the  back 
part  of  the  styloid  process;   it  is  well  marked  in  the  upper  three-fourths,  and 

fives  attachment  to  an  aponeurosis  common  to  the  Flexor  carpi  ulnaris,  the 
Ixtensor  carpi  ulnaris,  and  the  Flexor  profundus  digitorum  muscles  ;  its  lower 
fourth  is  smooth  and  rounded.  This  border  separates  the  internal  from  the 
posterior  surface. 

The  external  or  interoaseous  border  commences  above  by  two  lines,  which  con- 
verge one  from  each  extremity  of  the  lesser  sigmoid  cavity,  enclosing  between  them 
a  triangular  space  for  the  attachment  of  part  of  the  Supinator  brevis,  and  terminates 
below  at  the  middle  of  the  head  of  the  ulna.  Its  two  middle  fourths  are  very  pro- 
minent, its  lower  fourth  is  smooth  and  rounded.  This  border  gives  attachment  to 
the  intentsseous  membrane,  except  along  its  ujyper  fourth,  and  separates  the  anterior 
from  the  ]Misteri4>r  surface. 

The  anterior  siurface,  much  broader  above  than  below,  is  concave  in  the  ui)per 
three-fourths  of  its  extent,  and  affords  attachment  to  the  Flexor  profundus  digi- 
torum ;  its  lower  fourth,  also  concave,  to  the  Pronator  quadratus.  The  lower 
fourth  is  separated  from  the  remaining  portion  of  the  bone  by  a  prominent  ridge, 
directed  obliquely  from  above  downwanl  and  inward ;  this  ridge  (the  ohliqu*' or 
Pronator  ridge)  marks  the  extent  of  attachment  of  the  Pntnator  quadratus  above. 
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At  the  junction  of  the  upper  with  the  middle  third  of  the  bone  m  the  nutrient 
canal  directed  ohli([itely  u|>\viird  and  inward. 

The  posterior  surface,  <Iirected  baekwsird  and  outward,  is  broad  and  concave 
above,  somewhat  narrower  and  convex  in  the  middle  of  its  course,  narrow,  smooth, 
and  rounded  below.  It  presents,  above,  an  oblitjue  ridge,  which  runs  frf»m  the 
pofiteriorextremity  of  the  leaser  sigmoid  cavity,  ilownward  to  the  posterior  liorder  ; 
die  triitnguhir  surface  above  this  ridge  receives  the  insertion  of  the  Anconeus 
muscle,  whilst  the  ridge  itself  affords  attachment  to  the  Supinator  brevis.  The 
surface  of  hone  below  this  is  subdivided  by  a  bmgitudinal  ridge,  sometimes  called 
the  perpen die ulttr  line,  into  two  parts:  the  internal  jiart  is  smooth,  concave,  and 
gives  origin  tn  (occasionally  is  merely  covered  by)  the  Extensor  carpi  ulnaris ;  the 
external  jtortion,  wider  and  rougher,  gives  attachment  from  above  downward  to 
part  of  the  Supinator  brevis,  the  Extensor  ossis  metacarpi  pollicig,  the  Extensor 
longus  pollicis,  and  the  Extensor  indicis  muscles. 

The  internal  surface  is  broad  and  concave  above,  narrow  and  convex  below. 
It  gives  attachment  by  its  upper  three-fourths  to  the  Flexor  profundus  digitorum 
muscle  :  its  lower  fourth  is  subcutaneous. 

The  Lower  Extremity  of  the  ulna  is  of  small  size,  and  excluded  from  the  artic- 
ulation of  the  wrist-joint.  It  presents  for  examination  two  eminences^  the  outer 
and  larger  of  which  is  a  rounded,  articular  eminence,  termed  the  IieaJ  of  the  ulna, 
the  inner,  narrower  and  more  projecting,  is  a  nou-articuhir  eminence,  the  utr/ltu'd 
pt'oeesa.  The  head  present^  an  articular  facet,  part  of  which,  of  an  oval  form,  is 
directed  <lownward.  an<i  articulates  with  the  upper  surface  of  the  intcrarticiilar 
fihro-cartilage  which  separates  it  from  the  wrist-joint ;  the  remaining  p(U'tion, 
directed  tuitward.  is  narrow,  convex,  and  received  into  the  sigmoid  cavity  of  the 
radius.  The  sft/lotd  prorrss  projects  from  the  inner  and  back  part  of  the  bone,  and 
descends  a  little  lower  than  the  liead,  teruiinatiiig  in  a  rounded  summit,  which 
aflords  attachment  to  the  internal  lateral  ligament  of  the  wrist.  The  bead  is 
separated  from  the  styloid  process,  by  a  depression  for  the  attachment  of  the 

triangular  interarticular  tibro-cartilage  :  anil  behind, 
l>y  a  shallow  groove  f^n•  the  passage  of  the  tendon  of 
the  Extensor  carpi  ulnaris. 

Structure. — .Similar  to  that  of  the  other  b>ng  bones. 
Development. — By  thnr  centres  :  one  for  the  shaft, 
one  for  the  inferior  extremity,  and  *me  for  the  olec- 
ranon (Fi}*.  202).  Ossification  c<unmences  near  the 
middle  of  the  shaft  about  the  eighth  week,  and  soon 
extends  through  the  greater  |)art  of  the  bone.  At 
birth  the  ends  are  cartilaginous.  About  the  foirth 
year  a  scjmrate  osseous  nucleus  ajtpears  in  the  miildle 
of  the  bead,  which  soon  extends  into  the  styloid  pro- 
cess. About  the  tenth  year  ossific  matter  appears  in 
the  olecranon  near  its  extremity,  the  chief  part  of 
this  process  being  formed  from  an  extension  of  the 
shaft  of  the  bone  into  it.  At  about  the  sixteenth 
year  the  upper  epiphysis  becomes  joined,  and  at 
abiuir  the  twentieth  year  the  lower  one. 

Articulations. — Witb  the  humerus  and  radius. 
Attachment  of  Muscles. — To  sixteen:  to  the 
olecranon,  the  Triceps.  Anconeus,  and  one  bead  of 
the  Flexor  carpi  nlnaris.  To  the  coronoiil  jirocess, 
the  Brachialis  anticus.  Proruitor  radii  teres.  Flexor 
sublimis  digitorum.  and  Flexor  profundus  digitorum; 
generally  also  the  Flexor  longus  pollicis.  To  the 
shaft,  the  Flexor  profundus  digitorum.  Pronator  quad- 
vatus.  Flexor  carpi  ulnaris.  Extensor  carpi  ulnaris.  Anconeus,  Supinator  brevis. 
Extensor  ossis  metucarpi  pollicis,  Extensor  longus  pollicis,  and  Extensor  indicis. 
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Fio.  202.— Plan  of  the  devclnp- 
meal  of  the  ulna     By  three  centre*. 
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Surface  Form.— The  most  prominent  part  of  the  ulna  on  the  fiuriace  of  the  Wdy  is  the 
oleiT.irum  pruccis,  which  can  always  be  felt  at  the  haek  uf  the  eHx^w-joint.  When  the  fore- 
uriu  ia  flexed  the  anper  trittn^rular  surface  can  be  felt,  directed  backward ;  during  extenmon  it 
recedes  into  the  olccniinHi  t'o88a,  and  the  contracting  fibres  of  the  triceps  prevent  its  being 
perceived.  At  the  back  of  the  olecranon  is  the  smooth,  irianp^ular.  subcutaneous  surface, 
which  below  is  couttnuouH  with  the  jHWiterior  b<»rder  of  the  shaft  of  the  bone;  tliis  is  to 
be  felt  in  every  position  of  the  joint.  During  cxtensiun  the  upper  border  of  the  olecranon  is 
sligbtlv  aUtve  the  level  of  the  inttrnal  ojndyle,  and  the  procest*  itself  is  nearer  to  this  condyle 
than  the  outer  one.  Running  down  the  back  of  the  iorearm,  from  the  apex  of  the  trianpular 
surface  which  fonns  the  posterior  surface  of  the  olecranon,  is  a  iirominent  ridfre  of  bone,  the 
pjsterior  border  of  the  ulna.  This  is  to  be  felt  throujfhout  the  entire  length  of  the  shaft  oftbe 
txjne,  from  the  olecranon  above  to  the  styloid  process  below.  As  it  passes  down  the  forciiruj  it 
pursues  a  sinuous  course  and  inclines  to  the  inner  side,  so  that,  rhough  it  is  situated  in  the 
middle  of  the  Imck  of  the  limb  alxive,  it  is  on  the  inner  side  of  the  WTist  at  its  termination.  It 
becomes  rounded  off  in  its  lower  third,  and  may  l»e  trai-ed  below  to  the  snmll,  subcutaneous  sur- 
ikoe  of  the  styloid  pnx'eas.  Internal  to  this  border  the  lower  fourth  of  the  internal  surface  is  to 
be  felt.  The  styloid  proce^ss  is  to  l>e  felt  as  a  promiucrit  tubercle  of  bone,  corititmous  above 
with  the  posterior  suwutaneoa-*  bortler  of  the  ulna,  and  tenninatinff  Wlnw  in  a  blunt  apex, 
which  lies  a  little  internal  ami  Udiind,  but  on  a  level  with,  the  wrist -joint.  T!ie  styloid  pnK^e.'<s 
is  best  felt  when  the  hand  is  in  the  hjluic  line  a^  the  bones  of"  the  forearm,  and  in  a  ]K>sition 
midway  between  supination  and  oronation.  If  the  forearm  is  pronatcid  while  the  finger  is 
placed  on  the  imxxjss,  it  will  be  felt  to  recede,  and  another  prominence  of  Ume  will  appear  just 
external  and  actove  it.  Thi^  is  the  head  of  tbe  ulna,  which  articulates  with  the  lower  ind  of  the 
radius  and  the  triangular  interartitular  fibro-fartilagc,  and  now  projects  lietween  the  tendons  of 
the  Exteniwr  carpi  ulnaris  and  the  Extensor  minimi  diyiti  muscles. 


The  Radius. 

The  Radius  {rndiuff,  a  ray,  or  spoke  of  a  wheel)  ia  situated  on  the  otitcr  side  of 
the  forearm.,  ^y^^%  si'd^  by  side  with  the  iilrui,  which  exceeds  it  in  length  and  sixe. 
Its  upper  end  is  small,  and  forms  only  a  small  part  of  the  elbow-joint :  hut  its 
lower  end  is  large,  and  forms  the  chief  part  of  the  wrist.  It  is  one  of  the  long 
bones,  prismatic  in  form,  slightly  cuived  longitudinally,  and,  like  other  long  bones, 
has  a  shaft  ami  two  extremities. 

The  Upper  Extremity  presents  a  head,  neck,  and  tuberosity.  The  head  is  of  a 
cylindrical  form,  depressed  rui  its  upper  surface  into  a  shallow  cup  which  articulates 
with  the  capitelluin  or  radial  head  of  the  humerus.  In  the  recent  state  it  is  covered 
with  a  layer  «if  cartilage  whicli  is  thinnest  at  its  centre.  Around  the  circumference 
of  the  head  is  a  smi»oth,  articular  surface,  broad  internally  where  it  articulates  with 
the  lesser  sigmoid  cavity  of  the  ulna  ;  narrow  in  the  rest  of  its  circumference,  where 
it  rotates  within  the  orbicular  ligament.  It  is  coated  with  cartilage  in  the  recent 
state.  The  head  is  supported  on  a  round,  smooth,  atid  constricted  ])ort!on  of  bone. 
called  the  necky  which  presents,  behind,  a  slight  ridge,  for  the  attachment  of  part 
of  the  Supinator  brevis.  Beneath  the  neck,  at  the  inner  and  front  aspect  of  the 
bone*  is  a  rough  eminence,  the  bicipital  tuherogitt/.  Its  surface  is  divided  into  two 
pai^s  by  a  vertical  line — a  posterior,  rough  portion,  for  the  insertion  of  the  tendon 
of  the  Biceps  muscle;  and  an  anterior,  .smooth  portion,  on  which  a  bursa  is 
interposed  between  the  tendon  and  the  bone. 

The  Shaft  of  the  bone  is  prisinoid  in  form,  narrower  above  than  below,  and 
slightly  curved,  so  as  to  be  conve.x  outward.  It  presents  three  sorfaces,  separated 
by  three  borders. 

The  anterior  border  extentls  from  the  lower  part  of  the  tuberosity  above  to  thej 
anteriro-  part  of  the  biise  of  the  styloid  jjrocess  behnv.  It  separates  the  anterior 
from  the  external  surface.  It.s  upper  third  is  very  prominent;  and  from  its 
oblifpie  direction,  downward  and  outwani,  has  received  the  name  of  the  ohUi^He 
line  of  the  radiuff.  It  gives  attachment  externally  to  the  Sujiinator  brevis, 
internally  to  the  Flexor  longus  pollicis.  and  between  these  to  the  Flexor  subliniis 
digitorura.  The  middle  third  of  the  anterior  border  is  indistinct  and  rounded.  Its 
lower  fourth  is  sharp,  prominent,  affords  attachment  to  the  Pronator  ffuadratus,  and 
terminates  in  a  small  tubercle,  into  which  is  inserted  the  tendon  of  the  Supinator 
longus. 

The  posterior  border  commences  above  at  the  back   part  of  the  neck  of  the 
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I  radius,  and  terminates  below  at  the  posterior  jmrt  of  the  base  of  the  styloid  process ; 
it  separfites  the  posterior  frcuii  the  external  surfaee.  It  is  indistinct  above  and  below, 
but  well  luarked  in  the  middle  third  of  the  bone. 

The  internal  or  interosseous  border  commences  above  at  the  back  part  of  the 
tuberosity,  where  it  is  rounded  and  indistinct,  becomes  sharp  and  prominent  as 
it  descends,  und  at  its  lower  part  divifles  into  two  ridpes,  which  descend  to  the 
anterior  and  posterior  margins  of  the  sigmoid  cavity.  This  border  sej>arates  the 
anterior  from  the  posterior  surface,  and  lias  the  interosseous  membrane  attached 
to  it  throughout  the  greater  part  of  its  extent. 

The  anterior  surface  is  narrow  and  concave  for  its  upper  three-fourths,  and 
gives  attachment  to  tlie  Flexor  longus  pollicis  muscle ;  it  is  broad  and  flat  for  its 
lower  fourth^  and  gives  attachment  to  the  Pronator  i|U»dratus.  A  prominent  ridge 
limits  the  attachment  of  the  Pronator  fjuadratiis  below,  and  between  this  and  the 
inferior  border  is  a  triangidar  roupb  surface  for  the  attacliment  of  the  anterior 
ligament  of  the  wrist-joint.  At  the  junction  of  the  upper  and  uiiddle  third  of  this 
surface  is  the  nutrient  foramen,  which  is  directed  obliijuely  upward. 

The  posterior  surface  is  rounded,  convex,  and  smooth  in  the  upper  third  of  its 
(extent,  and  covered  by  the  t?upinator  brevis  muscle.  Its  middle  third  is  broad, 
Blightly  concave,  and  gives  attachment  to  the  Extensor  ossis  mctacarpi  pollicis 
above,  the  Extenscu'  brevis  pollicis  below.  Its  lower  third  is  bnuid,  convex,  and 
covered  by  the  tendons  of  the  muscles,  which  subseijuently  run  in  the  grooves  on 
the  htwer  end  nf  the  hone. 

The  external  surface  is  rounded  and  convex  throughout  its  entire  extent.     Its 

upper  third  gives  attachment  to  the  Supinator  brevis  muscle.     About  its  centre  is 

Lseen  a  rough  ridge,  for  tbe  in.sertion  of  the  Pronat(>r  radii  teres  muscle.    Its  lower 

7pRrt  is  narrow,  and  covered  by  the  tendons  of  the  Extensor  ossis  metacarpi  pollicis 

and  Extcnsftr  brevis  p<tllicis  muscles. 

The  Lower  Extremity  of  the  radius  is  large,  of  quadrilateral  form,  and  provided 
with  two  articular  surfaces — one  at  the  extremity,  for  articulation  with  tbe  carpus, 
r  and  one  at  the  inner  side  of  the  bone,  for  articulation  with  the  ulna.  The  carj)al 
llfcrticular  surface  is  of  triangular  form,  concave,  smooth,  and  divided  by  a  slight 
antero-posterior  ridge  into  two  parts.  Of  these,  the  external  is  large,  of  a  triangular 
form,  and  articulates  with  the  scaphoid  b<me  ;  the  inner,  smaller  and  quadrilateral, 
articulates  with  the  semilunar.  The  articular  surface  fiu'  the  ulna  is  called  the 
»igmmd  cavity  of  the  radius ;  it  is  narrow,  concaAc,  smooth,  and  articulates  with 
the  head  of  the  ulna.  The  circumference  of  this  end  of  the  bone  presents  three 
surfaces — an  anterior,  external,  and  posterior.  The  anterior  mrfam,  rough  and 
irregular,  affords  attachment  to  tbe  anterior  ligament  of  the  wrist-joint.  The 
external  antrfare  is  prolonged  obliquely  duw  nward  into  a  strong,  conical  projection, 
the  »tt/hnd  ffrocesif,  which  gives  attachment  by  its  base  U*  the  tcndun  of  the 
Supinator  longus,  and  by  its  apex  to  tbe  external  lateral  ligament  of  the  wrist- 
joint.  The  outer  surface  of  this  process  is  nuirked  by  a  tiat  groove,  which  runs 
obliciuel^'  downward  and  forward,  and  gives  [lassage  to  the  tendons  of  the  Extensor 
ossis  metacarpi  pollicis  and  the  Extennor  brevis  pollicis.  The  pmicrior  tturfave  is 
convex,  affords  attachment  to  the  posterior  ligament  of  the  wrist,  and  is  marked  by 
three  grooves.  Proceeding  from  without  inward,  the  first  groove  is  broad  hut 
shallow,  and  subdivided  into  two  by  a  slightly  elevated  ridge :  the  outer  of  these 
two  transmits  the  tendon  of  the  Extensor  carpi  radialis  hmgior,  the  inner  the 
tendon  of  the  Extensor  carpi  radialis  brevior.  The  second,  which  is  near  the 
centre  of  the  bone,  is  a  deep  hut  narrow  groove,  boiinded  im  its  outer  side  by  a 
bfiharply-defined  ridge;  it  is  directed  obliquely  from  above,  downward  and  outward, 
^ and  transmits  the  tendon  of  the  Extensor  longus  pollicis.  The  third,  lying  most 
internally,  is  a  broad  groove,  for  the  pa,ssage  of  tbe  tendons  of  the  Extensor  indicts 
and  Extensor  communis  digjtorum. 

Structure. — Similar  to  that  of  the  other  long  bones. 

Development  (Fig,  203), — By  thref  centres:  one  for  the  shaft  and  one  for  each 
extremity.     That  for  the  shaft  makes  its  ajipearance  near  the  centre  of  the  bone 
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Appearfi  alj 
5th  year. 


^_VnUrn  vrith  thajt 
about  puberty. 


Appears  ai_  i 
M  year. 


Uwiia  with  »hafl 
about  StHh  ymr. 


Lower  ertrrmity. 

Fio.  203.— PUn  of  the  deTelupment  of 
the  riidliiB.    By  three  c-entrcB. 


soon  after  the  development  of  the  humerus  commences.     At  birth   the  shaft  is 
o8sifie«l,  but  the  ends  of  the  bone  are  cartihtginous.     About  the  end  of  the  second 
year  ossificatiim  commencey  in  ihe  lower  epiph- 
ysis, and  about  the  fifth  year  in  the  upper  one,  Head. 
At  the  age  of  seven  teenoreigh  teen  the  upper  epiph- 
ysis becfune.s  joiiH'd  totheyhaft,  the  hnver  epiph- 
ysis becomin;:  uniteii  about  the  twentieth  year, 

Articulatioii. — With  four  bones:  the  humerus, 
ulna,  scaphoitl,  and  semihmar. 

Attachment  of  Muscles.— To  nine:    to    the 
tuberosity,   the   Biceps ;    to  the  oblitjue  riilge,  If 

the  Supinator  brevis,  Flexor  siiblimis  digitorum, 
and  Flexor  longus  pidlicis;  to  the  shaft  (its 
anterior  surface),  the  Flexor  longus  pollici!*  and 
Pronator  quadratus;  (its  posterior  surface),  the 
Extensor  ossis  metacarpi  pollicis  and  Extensor 
brevis  pollicis;  (its  outer  surface),  the  Pronator 
radii  teres;  and  to  the  styloid  process,  the 
Supinator  longus. 

Surface  rorni.^.Just  below  lunl  n  little  in  front  of 
the  postiiitir  surfaw  of  the  external  eomlyle  a  jmrl  uf 
the  head  of  the  r.nlius  may  hv  felt,  euvered  by  tht'  orbic- 
ular and  externjd  lateral  lic;an)ent.s.  There  is  m  this  situ- 
ation a  little  dimple  in  the  i*kiii,  wliifh  is  most  visible 
when  the  arm  is  extended,  and  whieh  marks  the  |>nsi- 
tion  of  the  head  of  the  b4:>ne.  If  the  tiniier  is  placed  on 
this  dimple  and  the  fon'arm  i>ronated  nud  su^tinated, 
the  head  of  the  bone  will  be  distinctly  pencived  rotating 
in  the  leaser  sijpnoid  cavity.  The  uin>er  half  of  the 
shaft  of  the  radms  cannot  be  felt,  as  it  is  surrounded  by 
the  fleshy  bellies  of  the  nmscles  arifinv  fnmi  the  external  condyle.  The  lower  half  of  the  shaft 
can  be  readily  examined,  thoui?h  covered  by  tendons  and  muscles  and  tHit  .strictly  subc^utaneous. 
If  traced  downward,  the  shaft  will  lie  felt  to  temjinate  in  a  lozenge-shaj>ed,  convex  surface  on 
the  outer  side  of  the  biusc  of  the  styloid  proi-ess.  This  is  the  only  suficutaiieoiis  part  of  the  Ixme, 
and  frt>m  its  lower  extremity  llie  ain-x  of  the  styloid  {tnH-ess  will  he  felt  bciidinp  inward  toward 
the  wrist.  Aliout  the  middle  of  the  posterior  asi»et.'t  of  the  lower  extremity  of  the  h<me  is  a 
well-marked  ridge,  best  pen-cived  when  the  hand  is  sliglitly  flc-xcd  on  the  wrist.  It  bounds  the 
oblique  groove  on  the  posterior  surface  of  the  bone,  through  which  the  tendon  of  the  Extensor 
longiiM  |>4>llieis  nms.  and  serves  to  keep  that  tendon  in  its  place. 

Surgical  Anatomy. — The  two  bones  of  the  forearm  arc  more  often  broken  together  than  is 
either  the  radius  or  ulna  st;[iaratcly.  It  is  therefore  convenient  to  consider  the  fructnres  of  these 
two  bonc^  togetlicr  in  the  first  instance,  and  .sub.^eouetitly  to  mention  the  principal  fractures 
which  take  pUu'e  in  each  bone  in«lividually.  These  fractures  may  be  produced  by  either  direct 
oT  indirect  violence,  though  more  coniraouly  by  direct  violence.  \Vheti  indirect  force  is  applied 
to  the  forearm  the  radius  generally  alone  gives  way.  though  Ixtth  bones  may  suffer.  The 
fracture  from  indirect  force  gcnernlly  taken  place  wuncwhere  at>out  ihc  unddle  of  the  bones; 
fracture  frunj  direct  violence  may  occur  at  any  part,  more  often,  however^  in  the  lower  half  of 
the  bone.  The  fracture  is  usually  transverse,  but  uuiy  }>c  more  or  less  oblique.  A  jKiint  of 
interest  in  connection  with  these  fractures  is  t!ie  tendeney  that  there  is  for  the  two  hones  to  unite 
acroHH  the  interosseoiL<i  membrane;  the  limb  should  therefore  be  put  up  in  a  position  midway 
between  supination  and  pmnation,  whieh  is  not  otily  the  most  c^tmfortable  position,  but  also  sep- 
arates the  bones  most  widely  frtmt  eacli  other,  and  therefore  diminishes  the  risk  of  the  bones 
becominir  luiited  across  the  intero-sseous  mcmbnine.  The  splints,  anterior  and  iMistertor,  which  are 
applied  in  these  ca.sos  should  Im.»  rather  wider  than  the  liml>,  so  as  to  prevent  any  lateral  jjressure 
on  the  t>ones.  For  in  tbesie  case.s  there  is  a  greater  liability  to  gangrene  from  the  pressure  of  the 
snlints  than  in  other  part.s  of  the  bixly.  This  is  no  doubt  due  principally  to  two  causes:  (1) 
the  flexion  of  the  forearm  compreswsjng  to  a  certain  extent  the  brachial  artcr>'  an<l  retarding  the 
flow  of  blood  to  the  litnb;  and  (2)  the  superficial  position  of  the  nnt  main  arteries  of  the  forearm 
in  a  part  of  their  course,  and  their  liability  to  he  compressed  bv  the  sphnts.  The  special 
fractures  of  the  ulna  are — (1)  Frtu-ture  of  the  olecranon.  Tliis  maybe  caused  by  direct  violence, 
falls  on  the  elbow  with  the  forearm  flexed,  or  by  mnsoular  action  by  the  sudden  contraction  of 
the  triceps.  The  most  common  j<laee  for  the  fracture  to  occur  is  at  the  constricted  portion 
where  the  olecranon  joins  the  shaft  of  the  Imne,  and  the  fracture  may  be  cither  transverse  or 
oblique;  but  any  part  may  l>e  broken,  even  a  thin  slicll  may  be  torn  off.  Fractures  from  direct 
violence  are  occa-sionally  comminuted.  The  disptaeeinent  is  sometimes  very  .slight,  owing  to  the 
fibrous  structures  around  the  process  not  being  torn.    {'2)  Fracture  of  the  coronoid  process  some- 
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times  owiirs  as  a  coiuplieation  of  dislrx-alion  baelcward  of  the  bones  of  the  forearm,  but  it  is 
doubtful  if  it  ever  otTurs  a.s  an  untomplleah'd  injury.  {?>]  Fractures  of  I  lie  sluifl  of  the  ulna 
may  oot-ur  at  any  part,  but  usually  taki^  jilacf  at  the  middle  of  the  burif  ur  a  Httle  l»flttw  it. 
They  are  attnosit  always  llie  re«ult  of  dirtHt  viuleiiee.  (4)  The  styluid  prfxess  may  be  ku«ji'ked 
off  by  tlireet  violence.  Fraetitres  of  the  radiu.-i  i  onsist  tif — ( 1 1  Fraitiure  of  the  head  of  the  btme ; 
this  generally  «Kx;urs  in  wnijimetiou  wilb  .some  other  le.^ion,  Imt  may  oeeur  as  uti  utieoninJicated 
injury.  (2)  Fracture  of  the  neek  may  afso  take  i>laee-  but  is  jtretierally  e«»mplit'aied  with  other 
ityury.  0^)  Fractures  of  the  shaft  of  the  radiu-s  are  very  comtnon,  and  may  take  jilaee  at  any 
part  of  the  lionc.  They  may  take  place  from  either  direet  or  indirect  violence,  (4)  The  uiost 
important  fracture  of  the  radin.n  is  liiat  of  the  Itnver  end  (Colby's  fnicture).  The  fracture  is 
transverse.  an<l  genendly  takes  place  aljout  an  inch  frotii  the  lower  extremity.  It  is  caused  by 
falls  on  the  ]>uliu  of  the  hand,  and  is  an  injury  of  advanced  life,  occiirriuL'  more  fret(ueutly  in  the 
female  than  tin-  male.  In  eonse«iuence  of  the  manner  in  which  the  fnicture  is  can.sed,  the  upper 
fragment  becomcH  driven  into  the  lower,  and  impa<tion  is  the  result  ;  or  else  the  lower  fragment 
bet'onic.'^  .split  up  into  two  or  more  iiiet'es,  so  that  nt*  fixation  occuo.  f^eparation  of  the  lower 
epiphy.sis  of  the  mdiu*i  may  take  place  in  the  youui;.  TIiIk  injury  and  ('olles'y  I'racture  unay  be: 
di.stingnished  from  other  injuries  in  this  neiphhtirhood— e.'ijx'cialiy  diskK-ation,  witli  which  it  is 
liable  to  he  ctuifoutided — hy  ob.servinir  the  relative  poiiitions  <d"  the  styloid  processes  of  the  ulna 
andradiu."*.  In  the  natural  condition  of  part.s.  with  the  arm  hanging  by  the  side,  tilie styloid  pro- 
cess of  the  radius  is  on  a  lower  level  than  that  of  the  ulna:  that  is  to  say,  nearer  the  ground. 
After  fracture  or  .separation  of  the  eniphy.sis  this  prtK-e.^s  is  on  the  same  or  higher  level  than  that 
of  the  ulna,  whereas  it  would  l>e  unaltered  in  position  in  dislocation. 


THE  HAND. 

The  skeleton  (tf  the  Hand  is  subdivided  into  three  segments — the  Cai'piis  or 
wrist-bones ;  the  Jletacarpus  or  bones  of  the  palm ;  and  the  Phalanges  or  bones 
of  the  fingers. 

The  Carpus. 

The  bones  of  the  OarptLS  (napzo^,  the,  wrist),  eight  in  number,  are  arranged  in 
two  row.s.  Those  of  the  uyjper  row,  enumerateil  from  the  radial  to  the  ulnar 
side,  are  the  scaphoid,  semilunar,  cuneiform,  and  pisiform  :  those  of  the  lower 
row,  enumerated  in  the  same  order,  are  the  trapezium,  trapezoid,  os  magnum,  and 
.  unciform. 

Common  Characters  of  the  Carpal  Bones. 

Each  bone  (excepting  the  pisiform)  presents  .six  surfaces.  <  (f  these  the  anterior 
or  pahuiw  and  the  potftfrim'  or  tiarstil  are  rough  for  tiganieiitous  attachment. 
the  dorsal  surface  being  the  broader,  except  in  the  scaphoid  and  semilunar.  The 
nupt'rior  or  prnji'mtil  mid  htffrior  or  dhtaf  are  articular,  the  superior  generally 
convex,  the  inferior  concave  ;  and  the  inttntdl  and  ejf*'nt<il  are  also  articular  when 
in  contact  with  contiguous  bones,  otherwise  rough  and  tubercular.  The  structure 
in  all  is  similar,  consisting  of  cancellous  tissue  enclosed  in  a  layer  of  comjmct  bone. 
Bach  bone  is  also  developed  from  a  single  centre  of  ossification. 

Bones  of  the  Upper  Row  (Figs.  204,  20.S). 

The  Scaphoid  {axdifr^,  a  boat;  tldoz^  like)  is  the  largest  bone  of  the  first  row. 
It  has  received  its  name  from  its  fancied  resemblance  to  a  boat,  being  broad 
at  one  end,  and  nnrrowed  like  a  prtiw  at  the  o]>])osite.  It  is  situated  at  the 
upper  and  outer  part  of  the  carptis,  its  litng  axis  being  from  ab<»ve  downward, 
oiitwaid  and  f<irwurd.  The  mtptrior  Hurfaet'  is  convex,  smooth,  of  triangular 
shape,  and  articulates  with  the  lower  end  4)f  the  radius.  The  hiferior  »iirface^ 
directed  downward,  outward,  and  backward,  is  smooth,  convex,  a!so  triangular, 
and  divided  by  a  slight  ridge  into  two  parts,  the  external  of  which  articulates 
with  tlie  trapezittni,  the  inner  with  the  trapezoid.  The  posfcrt't>r  or  ifursaf  tttirface 
presents  a  narrow,  rough  groove,  which  runs  the  entire  breadth  of  the  bone  and 
serves  bu-  the  attachment  of  ligaments.  Tht  (tutt'rwr  or  />*ihnfir  nnrfrtcc  is  concave 
above,  and  elevated  at  its  lower  and  outer  ]mrt  into  a  prominent,  rtuinded  tubercle, 
which  projects  forward  from  the  front  of  the  carpus  and  gives  altat:hnient  to 
the  anterior  annular  ligatnent  of  the  wrist.  The  vrfn-tut!  surface  is  rough  and 
narrow,  und  gives  attachment  to  the  external  lateral  ligament  of  the  wrist.     The 
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To  ascertain  to  wbich  sidle  the  bone  belongs,  boM  it  with  the  superior  or 
ruiiial  CDiivex,  articular,  surface  upward,  and  the  posterior  surface— -/,  e.  the  narrow, 
non-articular,  grooved  surfiice^-toward  you.  The  tubercle  on  the  outer  surface 
points  to  the  side  to  which  the  bone  belongs.^ 

Articulations, — With  five  bones:  the  radius  above,  trapezium  and  trapezoid 
below,  OS  uiagniim  and  semilunar  internally. 

The  Semilunar  (semi,  half;  luna,  moon)  bone  may  be  distinguished  by  its  deep 
concavity  and  crescentic  outline.  It  is  situated  in  the  centre  of  the  upper  row  of 
the  carpus,  between  the  scaithoid  and  cuneiffirm.  The  gttperior  surfarr,  convex, 
smooth*  and  bounded  by  four  edges,  articulates  with  the  radius.  The  inferior 
HHrface  is  deeply  concave,  and  of  greater  extent  from  beftre  backward  than  trans- 
versely :  it  articulates  with  the  head  of  the  os  magnum  and  by  a  long,  narrow 
facet  (separated  by  a  ridge  from  the  general  surface)  with  the  unciform  bone. 
The  anterior  or  paJnwr  and  poaU-rior  or  dorml  Jtutifaecs  are  rough,  for  the  attach- 
ment of  ligaments,  the  former  being  the  broader  and  of  somewhat  rounded  furm. 
The  fxtt'rtta!  surftwe  presents  a  narrow,  fattened,  semilunar  facet  for  articulation 
with  the  scaphoiih  The  intrrnai  gurfat'^'  is  marked  by  a  smooth,  quadrilateral 
facet,  for  articulation  with  the  cuneiform. 

Hold  it  with  the  convex  articular  surface  for  the  radius  upward,  and  the 
narrowest  Tion-articular  surface  toward  you.  The  semilunar  facet  for  the  scaphoid 
will  be  on  the  side  to  which  the  btuie  belcmgs. 

Articulations. — With  five  bones  :  the  radius  above,  os  magnum  and  unciform 
below,  scaphoid  and  cuneiform  on  either  side. 

The  Cuneiform  [vtineun,  a  wedge ;  forma,  likeness)  may  be  distinguished  by 
its  pyramidal  shape  (o*  pprttmidtti),  and  by  its  having  an  oval,  isolated  facet  for 
articulation  with  the  pisiform  bone.  It  is  situated  at  the  upper  and  inner  side  of 
the  carpus.  The  superior  Hurfare  pi'escnts  a!i  internal,  rough,  non-articular  por- 
tion, and  {in  external  cu*  articular  portion,  wlitidi  is  convex,  smofuh.  an<l  articulates 
with  the  triangular  interarticular  fibro-cartilagc  of  the  wrJst.  The  inferior  {<ur- 
face,  directed  outward,  is  concave,  sinuously  curved,  and  smooth  for  articu- 
lation with  the  unciform,  lihe posterior  or  dorml  surface  is  rough,  for  the  attach- 
ment of  ligaments.  The  futttrior  or  palmar  surfare  presents,  at  its  inner  side,  an 
oval  facet,  for  articulatitui  with  the  pisiform  ;  and  is  rough  externally,  for  liga- 
mentous attachment.  The  ejferttal  mtrftice,  the  base  of  the  pyramid,  is  marked 
by  a  fiat,  <|uadrilatera],  smooth  facet,  for  articulalifui  with  the  semilunar.  The 
internal  surface,,  the  summit  of  the  pyramid,  is  pointed  and  roughened,  for  the 
attachment  of  the  internal  lateral  ligament  of  the  wrist. 

Hold  the  bone  with  the  surface  supporting  the  pisifrum  facet  away  from 
you,  and  the  concavo-convex  surface  for  the  uncifi>rm  ilownward.  The  base 
of  the  wedge  (/.  c.  the  broad  end  of  the  hfUie)  will  be  on  the  side  to  which  it 
belongs. 

Articulations.— With  three  bones:  the  semilunar  externally,  the  pisiform  in 
front,  the  unciform  below;  and  with  the  triangular,  interarticular  fibro-cartilage 
which  separates  it  from  the  lower  end  of  the  ulna. 

The  Pisiform  ( pisnm^  a  pea  ;  forma,  likeness)  may  be  known  by  its  small  size 
and  by  its  [jreseniing  a  single  articular  facet.  It  is  situated  at  the  anterior  and 
inner  side  of  the  carpus,  is  nearly  circular  in  form,  and  [ircsents  on  its  poittiriur 
surftii-t'  a  smooth,  oval  facet,  for  articulation  with  the  cuneiform.  This  facet 
approaches  the  superior,  but  not  the  inferior,  border  of  the  bone.  The  anhrior 
or  palmar  surface  is  rounded  and  rough,  and  gives  attachment  to  the  anterior 
annular  ligament  and  to  the  Flexor  carpi  uhiaris  and  Abductor  minimi  digiti 
nniscles.  The  outer  and  inner  surfaces  are  also  rough,  the  former  being  convex, 
the  latter  usually  concave. 

Hold  the  hone  with  the  posterior  sui-face — that  which  presents  the  articular 

'  In  these  directions  each  bone  is  suppoeed  to  he  placed  in  its  natural  pnsJfjnn— that  i»,  such  a 
pouition  ns  it  would  orvupj  when  the  arm  is  hanging  by  tlu>  side,  the  forearm  in  a  wsiiion  of  supi- 
nation, the  thumb  being  directed  outward,  and  thf  palm  of  the  htind  looking  forward. 
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Bonds  of  the  Lower  Row  (Figs.  204,  205). 

Tht'  Trapezium  {rpfine^^a,  ii  ttibk')  is  of  very  irrtjiuhir  form.     It  may  be  distin- 

fuished  by  a  di'ey>  groove,  fur  the  tendon  of  the  Flexor  carpi  radialis  musele. 
t  is  situated  at  the  external  and  inferior  ]tart  of  the  carpus,  between  the  scaphoid 
and  first  metacarpal  bone.  The  HHperifir  xarface^  concave  and  smooth,  is  directed 
npwani  and  inward,  »nd  articulates  with  the  scajJuud.  The  inferior  tturfair, 
directed  downward  and  inward,  is  oval,  ciuicave  from  side  to  side,  convex  from 
before  backward,  ao  as  to  forua  a  saddle-shaped  surface,  for  articulation  with  the 
base  of  the  first  metacarpal  bone.  The  anterior  or  jHrlttuir  surface  is  narrow  and 
rough.  At  its  upper  part  is  a  deep  groove  running  from  above  obliquely  down- 
ward and  inAvard ;  it  transmits  the  tendon  of  the  Flexor  carpi  radialis,  and  is 
bounded  externally  by  a  prominent  ridge,  the  obliipje  ridge  of  the  trapezium. 
This  surface  gives  attachment  to  tlie  Abductor  pollicis.  Flexor  ossis  metacar[d 
polltcis,  and  Flexor  brevis  poUtcis  muscles,  and  the  anterior  annular  ligament. 
The  posterior  or  dorm!  mtrface  is  rough.  The  external  Hurface  is  also  broad  and 
rough,  for  the  attachment  of  ligaments.  The  infernal  ifurfaee  presents  two 
articular  facets:  the  ujtper  one,  large  and  concave,  articulates  with  the  trapemud; 
the  lower  one,  narrow  and  flattcnetl,  with  the  base  of  the  second  metacarpal 
bone. 

Hold  the  bone  with  the  saddle-shajied  suiTace  downward  and  the  grooved 
surface  away  fntm  you.  The  jirfuiiinent,  nmgh,  non-aiticular  surface  ]>oiuts  to 
the  side  to  which  the  bone  hehuigs. 

Articwlatioas. — With  four  hones:  the  scaphoid  above,  the  trapezoid  and  second 
metacar[iitl  lM>nes  internally,  the  first  metacarjml  beluw. 

Attachment  of  Muscles, — Abductor  pollieis.  Flexor  ossis  metacarpi  pollicis,  and 
part  of  the  Flexor  brevis  pollieis. 

The  Trapezoid  is  the  smallest  hone  in  the  secftn*!  row.  It  may  be  known  by 
its  wedge-shaped  form,  the  hroad  end  of  the  wedge  forming  the  dorsal,  the  narrow 
end  the  p:iluuir,  surface,  and  by  its  having  four  articular  surfaces  touching  each 
(Uher  and  se)Hjrate<l  by  sharp  edges.  The  mtperiur  Hin-Jaee,  (juadrilateral  in  form, 
smooth,  and  slightly  concave,  articulates  with  the  scaph<»id.  The  tnferiar  murfttte 
articulates  with  the  tijtper  en4l  of  the  second  metacarpal  bone;  it  is  convex  from 
side  to  side,  ccuicave  from  before  backward,  and  subdivided  by  an  elevated  ridge 
into  two  uneijual  lateral  facets.  The  ffotfferior  or  lioma!  and  anterior  or  palmar 
»urfaceH  are  rough,  for  the  attachment  of  ligaments,  the  former  being  the  larger 
of  the  two.  The  external  xur/ace,  convex  and  smooth,  articulates  with  the 
trapezium.  The  intermtl  surfaee  is  concave  and  snuKith  in  front.^  for  articulation 
with  the  OS  mat^num  ;  rough  behind,  for  the  attachment  of  an  interosseous 
ligament. 

Hold  the  bone  with  the  larger,  non-articular  surface  toward  you,  and  the 
smooth,  quadrilateral  articular  surface  upward.  The  convex,  articular  surface 
will   point   (o  the  side  to  which   the  bone  helouga." 

Articulations.— With  four  hones:  the  scajdioid  above,  second  metacarpalhone 
below,  trapezium  externally,  os  magnum  internally. 

The  Ob  Masrnum  is  the  largest  hone  of  the  carpus,  ami  occupies  the  centre  of 
the  wrist.  It  present,s.  above,  a  rounded  portion  or  head,  which  is  received  into 
the  concavity  formed  by  the  scajdioid  and  semilunar  bones  ;  a  constricted  portion 
or  neck  ;  and,  below,  the  body.  The  mtperior  surface  is  rounded,  smooth,  and 
articulates  with  the  semilunar.  The  inferior  surface  is  divided  by  two  ridges  into 
three  facets,  for  articulation  with  the  second,  third,  and  fourth  metacarpal  bones, 
that  for  the  third  (the  middle  facet)  l>eing  the  largest  of  the  three.  The  posterior 
or  (loj'sai  surfitee  is  hroad  and  rough  ;  the  anterior  or  palmar^  narrow,  rounded, 
and  also  rough,  for  the  attachment  of  ligaments.     The  external  surface  articulates 

*  Occasion aUy  in^  badly  mitrkedi  bone  lliert>  is  Home  difficulty  in  awertruniup  to  which  side  the 
bone  belongs;  the  following  methmi  will  someiinifs  be  found  iineful :  Ilolii  tht*  iKme  with  its  broader, 
non-articular  surfiu'e  tipwurd, !«»  that  'n»  >loiiing  Ijorder  is  directed  towanl  you.  The  bortier  will  8loi>e 
to  the  side  to  which  the  bonv  belongs. 
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with  the  trapezoid  by  a  small  facet  at  its  anterior  inferior  angle,  behind  which  is 
a  rough  depression  for  the  attachment  of  an  interosseous  ligament.  Above  this 
is  a  deep  and  rough  groove,  which  forms  part  of  the  neck  and  serves  for  the 
attachment  of  ligaments,  bounded  superiorly  by  a  smooth,  convex  surface,  for 
articulation  with  the  scaphoid.  The  internal  ttnrfare  articulates  with  the  unciform 
by  a  smooth,  conrave.  oblong  facet  which  occupies  its  posterior  an<l  superior 
parts,  and  is  rough  in  front,  for  the  attachment  of  an  interosseous  ligament. 

Hold  the  bone  with  the  broader,  non-articular  surface  toward  you,  and  the 
head  upAvard.  The  small,  articular  facet  at  the  anterior  inferior  angle  of  the 
external  surface  will  point  to  tLe  side  to  which  the  bone  belongs. 

Articulations. — With  seven  bones:  the  scaphoid  and  semilunar  above;  the 
second,  third,  and  fourth  metacarpal  below ;  the  trapezoid  on  the  radial  side ;  and 
the  unciform  on  the  ulnar  side. 

Attachment  of  Muscles. — Part  of  the  Adductor  obliquus  pollicis. 

The  Uncifonn  {tutfUH,  a  hook  ;  forma,  likeness)  may  be  readily  distinguished 
by  its  wedije-shaped  form  and  the  hook-like  ])roeess  that  projects  from  its  ]talmar 
surface.  It  is  situated  at  the  inner  and  b)wer  single  of  the  carpus,  with  its  base 
downward,  resting  on  the  two  inner  metacarpal  brtnes.  and  its  »pex  directed 
upward  and  outward.  The  superior  fiurface,  the  apex  of  the  wedge,  is  narrow, 
convex,  smooth,  and  articulates  with  the  semilunar.  The  inferior  mirface  articu- 
lates with  the  fourth  and  fifth  metacarpal  lH>nes.  the  concave  surface  for  each 
being  separated  by  a  ridge  which  runs  from  liefore  backward.  The  posterior  or 
ihtrml  Kurfaee  is  triangular  and  rough,  for  ligamentous  attachment.  The  anterior 
or  palmar  surfai'e  presents,  at  its  lower  and  inner  side,  a  curved,  hook-like  pro- 
cess of  bone,  the  unciform  prorem,  directed  from  the  palmar  surface  forward  and 
outward.  It  gives  attachment  by  its  apex  to  the  iinnidar  ligament;  by  its  inner 
surface  to  the  Flexor  brevis  minimi  digiti  and  the  Flexor  ossis  metacarpi  minimi 
digili:  and  is  grooved  on  its  outer  side,  for  the  passage  of  the  Flexor  tendons 
int*i  the  palm  of  the  Ijand.  This  is  one  of  the  four  eminence.''  i>o  the  front  of  the 
carpus  to  which  the  anterior  annular  ligament  is  attached,  the  others  being  the 
pisiform  internally,  the  oblique  ridge  of  the  tra])ezi!im  and  the  tuberosity  of  the 
scaphoid  externally.  The  infernal  surface  articulates  with  the  ctnieifomi  by  an 
oblong  facet  cut  oblitjuely  from  above,  downward  nnd  inward.  The  tjrternal  sur- 
face articulates  with  the  os  magnum  by  its  u]iper  and  posterior  part,  the  remaining 
portion  being  rough,  for  the  att.achment  of  ligaments. 

Hold  the  bone  with  the  hooked  process  away  from  you,  and  the  articular  sur- 
fiice,  divided  into  two  parts,  for  the  meiacarjml  bones,  downward.  The  concavity 
of  the  process  will  be  on  the  side  to  which  the  bone  belongs. 

Articulatioiis. — With  five  bones:  the  semilunar  above,  the  fcnirth  and  fifth 
metacarfmi  below,  the  cuneifonn  internally,  the  os  magnum  externally. 

Attachment  of  Muscles. — To  three:  the  F!ex<tr  brevis  minimi  digiti,  the  Flexor 
ossis  metacarpi  minimi  digiti,  the  Flexor  carpi  tdnaris  :  and  to  the  anterior  annular 
ligament. 

The  Metacarpus. 

The  Metacarpal  Bones  are  five  in  number:  they  are  hjng,  cylindrical  hones, 
presenting  for  examination  a  shaft  and  two  extremities. 


Common  Characters  of  the  Metacarpal  Bones. 

The  Shaft  is  prisraoid  in  form  and  curved  longitudinally,  so  as  to  be  convex  in 
the  longitudinal  direction  behind,  concave  in  front.  It  presents  three  surfaces: 
two  lateral  and  one  posterior.  The  lateral  xttrfaees  are  concave,  for  the  attach- 
ment of  the  Interossei  muscles,  and  separated  fremi  one  another  by  a  prominent 
line.  The  posterior  or  dorsal  surface  presents  in  its  distal  half  a  .«m«ioth. 
triangular,  flattened  area  which  is  covered,  in  the  recetrt  state,  by  the  tendons  of 
the  Extensor  mus^cles,  Tiiis  triangular  surface  is  bounded  by  two  lines,  which 
commence  in  small  tubercles  situated  on  the  dorsal  asj)ect  of  either  side  of  the 
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digital  extremity,  ancl,  running  backward,  cou verge  to  meet  together  a  little 
behind  the  centre  of  the  bone  ami  form  a  ridge  whieh  runs  along  the  re^it  »*f  the 
dotsaJ  surface  to  the  carpal  extremity.  This  ridge  separates  two  lateral,  sloping 
surfaces  for  the  attachment  of  the  Dorsal  interos-sei  muscles.'  To  the  tidtercles 
on  the  digital  extremities  are  attached  the  lateral  ligaments  of  the  metacarpo- 
phalangeal  joint>?. 

The  carpal  extremity,  or  base,  i^  of  a  euboidal  form,  and  broader  behind  than 
in  front;  it  articulates  above  with  the  carpus,  and  on  each  side  with  the  adjoining 
metacarjial  bones  ;  its  dorm!  and  jxibatir  surfaciti  are  rongh^  for  the  attachment  of 
tendons  and  ligaments. 

The  digital  extremity,  or  head,  jiresents  an  oblong  surface,  flattened  at  each 
side;  it  articulates  with  the  proximal  phalanx  ;  it  is  broader  and  extends  farther 
forward  in  front  than  behind,  ami  is  longer  in  the  antero-poslerior  than  in  the 
tran.sverse  diameter.  On  either  side  of  the  head  is  a  tubercle  for  the  attachment 
of  the  lateral  ligament  of  the  metacarpo-phalangeal  joint.  The  poaterhr  surface^ 
broad  and  flat,  supports  the  Extensor  tendons;  the  anterior  »urface  is  grooved  in 
the  middle  line  for  the  passage  of  the  Flexor  tendons,  and  marked  on  each  side  by 
an  articular  eminence  continuous  with  the  terminal  articular  surface. 


Peculiar  Characters  of  the  Metacarpal  Bones. 

The  metacarpal  bone  of  the  thumb  is  shorter  and  wider  than  the  rest,  diverges 
to  a  greater  ilegree  from  the  carpus,  and  its  palmar  fturfaee  is  directed  inward 
toward  the  palm.  The  ehaft  is  flattened  and  broad  on  its  dorsal  aspect,  and 
does  not  present  the  ridge  which  is  found  on  the  other  metacarpal  bones;  it  is 
concave  from  before  backward  on  its  palmar  surface.  The  varyal  extremitif^ 
or  ha»i\  presents  a  concavo-convex  surface,  for  artictdation  with  the  trapezium  ; 
it  has  no  lateral  facets.  The  digital  t^xtn-viiti/  is  less  cimvex  than  that  of  the 
Other  metacarpal  bones,  broader  from  side  to  side  than  from  before  backward,  and 
terminates  anteriorly  in  a  small  articular,  eminence  on  each  side,  over  which  play 
two  sesatnoid  bones. 

The  side  to  which  this  bone  belongs  may  be  knoAvn  by  observing  the  little 
prominence  which  is  situated  fui  the  outer  or  radial  side  of  its  posterior  surface  just 
above  the  base,  fur  the  tendon  of  the  Extensor  osais  metacarpi  pollicis.  If  the 
bone  is  held  with  the  palmar  surface  upward  and  the  base  toward  the  student, 
the  prominence  will  point  to  the  side  to  which  the  bone  belongs.  Another  means 
by  which  the  side  to  which  the  bone  bebmgs  may  be  ascertained  is  by  holding  it 
in  the  position  it  occupies  in  the  hand,  with  the  carpal  extremity  upward  and  the 
dorsal  surface  backward  ;  the  narrower,  radial  border  will  point  to  the  side  to 
which  it  belongs. 

The  metacarpal  bone  of  the  index  finger  is  the  longest  and  its  base  the  largest 
of  the  other  four.  Its  carpal  t^rtrimitj/  is  |jrolonged  upward  and  inward,  ionning 
a  prominent  ridge.  The  dorsal  and  palmar  surfaces  of  this  extremity  are  rough, 
for  the  attachment  of  tendons  and  ligaments.  It  presents  four  articular  facets: 
three  on  the  upper  aspect  of  the  base:  the  middh^  one  of  the  three  is  the  largest, 
concave  from  side  to  side,  crmvex  from  before  backward,  for  articulation  with  the 
trapezoid  ;  the  external  one  is  a  small,  flat,  ipiadrilateral  facet,  f<»r  articulation  with 
the  trapexiura;  the  internal  one  on  the  summit  <tf  the  ridge  is  long  and  narrow, 
for  articulation  with  the  os  ntagninn.  The  fourth  facet  is  on  the  inner  or  ulnar 
side  of  the  extremity  of  the  bone,  and  is  for  articulation  with  the  third  metacarpal 
bone. 

The  side  to  which  this  bone  belongs  is  indicated  by  the  absence  of  the  lateral 
facet  on  the  outer  (radial)  side  of  its  base,  so  that  if  the  bone  is  placed  with  its 
base  toward  the  student  and  the  jialmar  surface  upward,  the  side  on  which  there 
is  no  lateral  facet  will  be  that  to  which  it  belongs. 

*  Bv  these  sloping  surfaces  the  metacarpal  boae^  of  the  hand  may  be  al  ance  diflerentiated  from 
thoee  of  the  IVmI. 
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The  metacarpal  bone  of  the  middle  finger  i>4  a  little  smaller  than  the  precetling: 
it  presents  a  pyramidal  eminence  (the  styloid  pmcess)  on  the  radial  side  uf  its 
base  (dorsal  aspect)  which  extends  upward  behind  the  os  magnum.  The  carpal, 
articular  facet  is  concave  behind,  flat  in  front,  and  articulates  with  the  os  magnum. 
On  the  radial  side  i.s  a  smooth,  concave  facet,  for  articulation  with  the  second 
metacarpal  bone,  and  on  the  tdnar  side  two  small,  oval  facets,  for  articulation  with 
the  fourth  metacarpal. 

The  side  to  which  this  bone  belongs  is  easily  recognized  by  the  styloid  pro- 
cess on  the  radial  side  of  its  base.  With  the  [lalmsir  surface  uppermost  and  the 
base  toward  the  student,  this  process  points  toward  the  side  to  which  the  bone 
belongs. 

The  metacarpal  bone  of  the  ring  finger  is  shorter  and  smaller  than  the  preced- 
ing, and  its  base  small  and  quadrilateral :  the  carpal  surface  of  the  base  present- 
ing two  facets,  for  articulation  with  the  unciform  and  os  magnum.  On  the  radial 
side  are  two  oval  facets,  for  articulation  with  the  third  metacarpal  bone ;  and  «in 
the  ulnar  side  a  single  concave  facet,  fur  the  fifth  metacarpal. 

If  this  bone  is  placed  with  the  base  toward  the  student  and  the  palmar  surface 
upward,  the  radial  side  of  the  busc,  which  has  two  facets  for  articulation  with  the 
third  metacarpal  bone,  will  be  on  the  side  to  which  it  belongs.  If,  as  sometimes 
happens  in  badly-marked  bones,  one  of  these  facets  is  indistinguishable,  the  side 
may  be  known  by  selecting  the  surface  on  which  the  larger  articular  facet  is  present. 
This  facet  is  for  the  fifth  metacarpal  bone,  and  would  therefore  be  situated  on  the 
ulnar  side  ;  that  is,  the  une  to  which  the  bone  does  not  belong. 

The  metacarpal  bone  of  the  little  finger  presents  on  its  base  one  facet,  which 
is  concavo-convex,  and  which  articulates  with  the  unciform  bone,  and  one  lateral, 
articular  facet,  which  articulates  with  the  fourth  metacarpal  bone.  On  its  ulnar 
side  is  a  prominent  tubercle,  for  the  insertion  of  the  tendon  of  the  Extensor  carpi 
ulnaris.  The  dorsal  surface  of  the  shaft  is  marked  by  an  oblique  ridge  which 
extends  from  near  the  ulnar  side  of  the  upper  extremity  to  the  radial  side  of 
the  lower.  The  outer  division  of  this  surface  serves  for  the  attachment  of  the 
Fourth  dorsal  interosseous  muscle ;  the  inner  division  is  smooth  and  covered  by 
the  Extensor  tendons  of  the  little  finger. 

If  this  bone  is  placed  with  its  base  toward  the  student  and  its  palmar  surface 
tipward,  the  side  of  the  bead  which  has  a  lateral  facet  will  be  that  to  which  the 
bone  belongs. 

Articulations. — Besides  the  phalangeal  articulations,  the  first  metacarpal  bone 
articulates  with  the  trapezium ;  the  second  with  the  trapezium,  tmpezoid,  os 
magnum,  and  third  metacarpal  bones  ;  the  third  with  the  os  magnum  and  second 
and  fourth  metacarpal  bones;  the  fourth  with  the  or  magnum,  unciform,  and 
third  and  fifth  metacarpal  bones;  and  the  fifth  with  the  unciform  and  fourth 
metacarpal. 

The  first  has  no  lateral  facets  on  its  carpal  extremity;  the  gecmid  has  no 
lateral  facet  on  its  radial  side,  but  one  on  its  ulnar  side;  the  third  has  one  on 
its  radial  and  two  on  its  ulnar  side;  the  fourth  has  two  on  its  radial  and  one  on 
its  ulnar  side;  and  the  fifth  has  only  one  on  its  radial  side. 

Attachment  of  Mnflcles. — To  the  metacarpal  bone  of  the  thumb,  four:  the 
Flexor  ossis  metacarpi  pollicis,  Flexor  brevis  pollicis.  Extensor  ossis  metacarj>i 
pollicis,  and  First  dursal  interosseous.  To  the  second  metacarpal  bone,  seven : 
the  Flexor  car|ti  radialis.  Extensor  carpi  radialis  longior,  Atlductor  transversus 
pollicis,  Adductor  obliimus  pollicis.  First  and  Second  dorsal  interosseous,  and  First 
palmar  interosseous.  To  the  third,  six  :  the  Extensor  carpi  radialis  brevior.  Flexor 
carpi  radialis.  Adductor  transversus  pollicis.  Adductor  obliouus  pollicis,  and  Second 
and  Third  dorsal  interosseous.  To  the  fourth,  three  :  the  Third  and  Fourth  dorsal 
and  Second  palmar  interosseous.  To  the  fifth,  five ;  the  Extensor  carpi  ulnaris, 
Flexnr  carpi  ulnaris,  Flexor  ossis  metacarpi  minimi  digiti.  Fourth  dorsal  and 
Third  palmar  interosseous. 
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The  Phalanges. 

The  Phalanges  {internodia)  are  the  bunes  of  tbe  fingers ;  they  are  fourteen  in 
number,  tbree  for  each  finger,  and  two  for  ihe  thumb.  They  are  long  bones,  and 
present  for  examination  a  shaft  and  two  extremities.  The  »hiifi  tajjers  fn>m 
above  downward,  is  convex  |n>steriorl\\  concave  in  front  from  above  <lo\vnward, 
flat  from  side  to  side,  and  marked  laterally  by  rough  rid^^es,  which  give  attachment 
to  the  fibrous  sheaths  of  the  Flexor  tendons.  Tlie  mi'tararpal  extrcmitff^  or  ha»e^ 
in  the  first  row  presents  an  oval,  concave,  articular  surface,  broader  from  side  to 
side  than  from  before  backward;  and  the  same  extremity  in  the  other  two  rows, 
a  double  coticavity,  separated  by  a  longitudinal  median  ridge,  extending  from  before 
backward.  The  digit<tl  rxtremitii's  are  smaller  than  the  others,  and  terminate, 
in  the  first  and  second  rows,  in  two  small,  lateral  condyles,  separated  by  a  slight 
groove;  the  articular  surface  being  prohmged  farthei'  forward  on  the  palmar  than 
on  the  dorsal  surface,  especially  in  the  first  row. 

The  Ungual  Phalanges  are  convex  on  their  dorsal,  flat  on  their  palmar,  surfaces; 
they  are  recognized  by  their  small  size  and  by  a  nmghened,  elevated  surface  of  a 
horseshoe  form  on  the  palmar  aspect  of  their  ungual  extremity,  which  serves  to 
support  the  sensitive  pulp  of  tiie  finger. 

Articulationa.^ — The  first  row\  with  the  metacarpal  bones  and  the  second  row 
of  phalanges;  the  second  row,  with  the  first  and  third;  the  third,  with  the  second 
row. 

Attachment  of  Muscles. — To  the  base  of  the  first  phalanx  of  the  thumb,  five 
muscles:  the  Extensor  hrevis  pollicis,  Flexor  brevis  poUicis.  Abductor  pollicis. 
Adductor  transversus  and  obliquus  pollicis.  To  the  second  phalanx,  two:  the 
Flexitr  longus  pollicis  and  the  Extensor  longijs  pollicis.  To  the  base  of  the  first 
phalanx  of  the  index  finger,  the  First  dorsal  and  the  First  palmar  interosseous  ;  to 
that  of  the  middle  finger,  the  Second  and  Third  dorsal  interosseous ;  to  that  of 
the  ring  fingex,  the  Fourth  dorsal  and  the  Second  palmar  interosse(nis ;  and  to  that 
<rf  the  little  finger,  the  Third  palmar  interosseous,  the  Flexor  hrevis  minimi  digiti. 
and  Abductor  minimi  digiti.  To  the  second  phalanges,  the  Flexor  sublimis  digi- 
torum.  Extensor  communis  digitonim,  and.  in  addition,  the  Extensor  indicts  to 
the  index  finger,  the  Extensor  minimi  digiti  to  the  little  finger.  To  the  third 
phalaitges,  the  Flexor  profundus  digitorum  and  Extensor  communis  digitorum. 

Surface  Form. — ^On  the  front  of  the  wrist  are  two  subcutaneous  eratnenceg,  one  on  the 
nidial  side,  (he  larcer  and  flatter,  due  to  the  tuberosity  of  the  scaphoid  and  the  ridpe  on  tlie 
trapezium ;  the  oilier,  on  the  nhiar  side,  caused  by  the  pisifomi  Ixme.  Tlu-  Tuljeade  of  the 
ficuplujid  is  to  be  felt  just  Iwlow  and  in  fnnit  of  the  aiu'x  of  tht'  styloid  process  of  the  nuliuN.  It 
is  best  perceived  by  estendiiiv'  tht-  hand  on  the  Ibrearm.  Inuiiediately  belnw  is  U\  W  fek 
another  prominence,  better  markeil  than  the  tiibcrcie:  this  is  the  ridpe  on  ihe  trapezium  which 
jrive.M  attachment  to  some  of  the  shnrt  iinis«lt\'i  of  the  thumb.  On  ihf  iruier  side  of  the  from  of 
the  wrist  the  pisiform  Iwne  i.s  to  be  fidt,  forming  a  small  but  pr<miin«iit  projection  in  ihis  situa- 
tion. It  is  some  distance  Ijelow  the  styloid  pnx'ess  of  the  ulna,  iuitl  may  he  s:vid  to  l>e  just  Wow 
the  k'vel  of  the  styloid  pnx'css  of  the  radius.  The  rest  of  the  fr*>nt  ol"  the  carpus  is  covered  by 
tendons  and  tlie  annular  ligament,  and  etUirely  coneealed,  with  the  exception  of  the  hooked  7»ro- 
ccss  of  the  uncifornt,  which  can  only  Ik*  made  out  with  tliffieuhy.  The  haek  of  the  earpn.s  is 
convex  and  covered  by  the  Extensor  tendons,  sr»  that  none  of  the  posterior  surfaces  of  (he  bones 
are  to  be  felt,  with  the  exception  of  the  cuneiform  on  the  irurer  side.  Below  the  carpus  the 
dorsal  surfaces  of  the  nictararpal  bones,  except  the  fifth,  are  co\'erc<l  by  tendons,  and  are  seaiTely 
visible  except  in  ver>-  tliin  hands.  The  dorsal  surfkce  of  the  fifth  is.  however,  sulM-utaneous 
throuirlumt  almost  its  whole  leniith,  and  is  plainly  to  Ix'  perceived  antil  felt.  In  aihlititut  to  this. 
8li>:htly  external  to  the  middle  line  of  the  hand,  is  a  prominence,  fre«j.uently  well  marked,  but 
ixi-^onally  imlistinct,  formed  by  the  basi'  of  the  metacarpal  of  the  niiddle  limrcr.  The  hi-ads  of 
the  metacarpal  Ikuu-s  are  plainly  to  lie  felt  and  s<'en,  rounded  in  contour  and  sttimlintr  out  in  liold 
relief  inider  the  skin,  when  the  fist  is  clenched^  It  .shfudd  Ih^  iKiriu?  in  mind  that  when  the  fin- 
jicrs  art!  flexed  on  the  Icoml.  the  articular  surfaces  of  the  first  phalanges  ^dide  off  the  heads  of  the 
metacarpal  Ikuk's  u\\  tt<  their  anterior  surfaces,  so  thai  the  hea«ls  of  thctve  bones  form  the  prtjm- 
inence  of  the  knuckles  ami  receive  the  force  vif  any  hltuv  which  may  he  L'iven.  The  head  of  the 
third  metacarpal  bone  is  the  most  ipn*minent.  and  rec4'ivcs  the  irrtmter  part  of  x\n-  .shiM'k  of  the 
blow.  This  Ixmc  articulates  with  the  «in  inatinutn.  w>  that  the  concussion  is  carried  through  this 
Ixjne  to  the  .scaphoi<l  and  semilunar,  with  which  the  hcail  of  the  os  maffnuni  articnlate.^i,  and  by 
these  iMines  is  transferred  to  the  radius,  alitnir  which  it  may  l»e  canied  to  the  capitelluui  of  the 
huiucrus.     The  enlarged  extremities  of  the  phalanges  are  to  be  plainly  felt :  they  funn  the 
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joints  of  the  Bn/ift'rs.     "WTien  the  digits  an?  bent  the  proximul  nbalaii^'ts  of  tlie  jdi: 
prorainence.s,  which  in  the  joint  K^tween  the  first  anil  te(;'e<ir>d  phaliinKt's  is  shiiflitly  hull 


idiuts  form 

ullowetl,  in 

accordance  with  the   groove*]  shapw?  of  their  articular  surfaces,  whilst   at  ihc  last  mw  the 

Erouiinence  is  flattened  and  square -.shaped.  In  the  palm  of  the  hand  the  four  inner  metacarpal 
3nes  are  covered  b)'  mnscrles.  tendons,  ajid  the  pahnar  fa.scia,  and  no  part  of  thein  but  their 
heads  Is  to  be  distingui.shed.  With  regard  to  the  thuiub,  on  the  dorsal  aspect  the  bane  of  the 
inetacar|»d  bone  forms  a  prfjtuinence  below  the  styloid  pnx'e^s  of  the  radius ;  the  shaft  is  to  l:>e 
felt,  covered  by  tendons,  tenuinating  at  its  head  in  a  flattened  prominenoe,  in  front  of  which  can 
be  felt  the  .sesamoid  Ihihcs. 

Surgical  Anatomy.— The  carpal  Ikhics  arc  little  liable  tn  fracture,  except  from  extreme 
violence,  when  tlic  parts  are  *j  coiuminutetl  a.s  to  necejjsitate  ai«putati*jn.  Oceawionally  they  are 
the  ^'at  of  tul»erLular  disca.se.  The  nietmarpal  bone  and  the  pliulanKCS  are  not  iinfre<j[uently 
broken  from  direct  violence.  The  first  nuetacarjjal  Ume  is  the  one  nio**it  commonly  fractured ; 
tl«en  the  setNjnd,  the  finirth,  and  the  fifth,  tlie  third  being  the  one  k'a>«t  frequently  bruken. 
There  are  two  disteases  of  the  njetacarjial  Iwtnes  and  fdialanttes  which  rwjuire  special  mention  on 
account  of  tiie  fre<piency  of  their  o*x-un"ence.  One  i.s  tuljercular  dactylitii*,  cons<i.sting  in  a 
deposit  of  tubercular  material  in  the  medullary  canal,  expanding  ihc  Ixme,  with  st»bse<iuent 
caaeation  atid  resultinjf  ite<'rosis.  The  other  is  chondroma,  which  is  perhai).«  more  fretjuently 
found  in  conuectioti  with  the  metacarpal  bones  and  phulangcn  than  with  any  other  bones. 
They  are  commonly  multiple,  and  may  spring  either  from  the  medullar>'  canal  or  from  the 
periosteum. 

Development  of  the  Bones  of  the  Hand. 

The  Carpal  Bones  are  each  developed  by  a  xintjlr  centre.  At  birth  they  are 
all  cartilagiuous.     Ossification  proceeds  in  the  following  order  (Fig.  20G) :   In  the 
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Fto.  206.— Plan  of  the  development  of  the  hand. 


09  tnafz^num  and  tineiforra  an  08.^ific  point  appears  dnrinfr  the  first  year,  the  former 
preceding  the  latter;  in  the  cuneiform,  at  the  third  year;  in  the  trapezium  and 
semilunar,  at  the  fifth  year,  the  fonuer  preceding  the  latter ;  in  the  scaphoid,  at 
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the  sixth  year;  in  the  trapezoid,  during  the  eighth  year;  and  in  the  pisiform, 
about  the  twelfth   year. 

The  Metacarpal  Bones  iire  each  deveh>ped  hy  two  centres  :  nne  for  the  shaft 
and  one  for  the  di^'ital  extremity  for  the  four  inner  metacarpal  hones:  one  for  the 
shaft  and  one  for  the  base  for  the  metacarpal  bone  of  the  ihnnd>,  which  in  this 
respect  resembles  the  phalanges.'  Ussificatiou  commences  in  the  centre  of  the 
shaft  about  the  eighth  uv  ninth  week,  and  gradually  proceeds  to  either  end  fd'  the 
hone:  about  the  third  year  tbe  digital  extremities  of  the  four  inner  metacarpal 
bones  ami  the  base  of  the  first  metacarpal  begin  to  ossify,  and  they  unite  ahfuit 
the  twentieth  year. 

The  FHialanges  are  each  developed  by  tivo  centres:  one  for  the  shaft  and  one 
for  the  base.  (Ossification  commences  in  the  shaft,  in  all  three  rows,  at  about  the 
eighth  week,  an<l  gradually  involves  the  whole  of  tbe  bimc  excepting  tbe  u]>per 
extremity.  Ossification  of  the  base  conrmenees  in  the  first  row  betvseen  the  third 
and  fourth  years,  and  a  year  later  in  those  of  the  second  and  third  rows.  The  two 
centres  become  united,  in  each  roAv,  between  the  eiyrbteenih  and  twentieth  vears. 


THE  LOWER  EXTREMITY. 

The  Lower  Extremity  consists  of  three  .segments,  the  thigh,  htj,  anil/ot*^  which 
correspond  to  the  artn^furearm,  and  hand  in  the  upper  extremity.  It  is  con- 
nected to  the  trunk  through  the  oa  innominatum,  or  hip-bone,  which  forms  tbe 
pelvic  girdle. 

THE  HTP. 

The  Os  Innozninatuin. 

The  Os  Innommatum  (//(,  not;  noimno,  I  nauie),  or  nawt^h'H^  bo}ie,  so  called  from 
bearing  no  resemblance  to  any  known  object,  is  a  large,  irregubirly-shaped.  flat  bone, 
constricted  in  the  centre  and  exfianded  above  and  below.  With  its  felhtw  of  the 
opposite  side  it  forms  the  sides  and  anteriru"  wall  of  the  pehic  cavity.  In  young 
subjects  it  consists  of  three  sejuirate  parts,  which  meet  and  form  the  large,  cup-like 
cavity  situated  near  the  middle  of  the  outer  surface  of  tbe  Inuie  ;  and,  although  in 
the  adult  these  have  become  united,  it  is  usual  to  describe  the  bone  as  divisible 
into  three   portions — the  ilium,  the  ischium,  and  tbe  os  pubis. 

The  ilium,  so  called  from  its  su]>porting  tbe  flank  {ih'(f\  is  the  superior,  broad 
and  expanded  portion  which  runs  ujnvard  from  the  ujiper  and  back  part  of  the 
acetabulum  and  fonus  tbe  prominence  of  the  hifi. 

Tbe  ischium  (fVjffov,  the  hip)  is  the  inferior  aiol  strongest  portion  of  the  bone; 
it  pr<K*eeds  downward  from  the  acetabulnm,  expands  into  a  large  tuberosity,  and 
then,  curving  upward,  forms  with  the  descending  ramus  of  the  os  pubis,  a  large 
aperture,  tbe  obturator  foramen. 

The  08  pubis  is  that  portion  which  rnns  horizontally  inward  from  the  inner  side 
of  the  acetabulum  for  about  two  incbes,  then  makes  a  sudden  bend,  and  descends 
for  about  one  inch  :  it  forms  the  front  of  the  pelvis,  suppcuia  the  external  organs 
of  tjeneration,  and  has  received  its  name  from  bein^  covered  with  hair. 

The  Ilium  presents  for  examination  two  surfaces,  an  external  and  an  internal ; 
a  crest,  and  two  borders,  an  anterior  and  a  posterior. 

External  Surface  or  Dorsum  of  the  Ilium  (Fig.  207). — The  Inick  part  <»f  this 
surface  is  rlirected  biukwuid,  downward,  and  (mtward ;  its  front  part,  forward, 
downward,  and  outward.  It  is  smoolb,  ci)iivex  in  front,  deeply  concave  behind; 
bounded  above  by  the  crest,  below  by  the  u[t]ter  border  of  the  acetaiiulum  ;  in  front 
und  behind  by  the  anterior  and  posterior  borders.  This  surface  is  crossed  in  an 
arched  direction  by  three  semicircular  lines — tbe  superior,  middle,  and  inferior 
curved  lines.     The  superior  curved  line,  the  shortest  of  the  three,  commences  at 

'  Allan  Thomson  has  tlemon<4tni(«l  the  (art  that  ihe  first  metfUTirpal  Imne  is  often  doveloi>e«l 
from  three  tentres  ;  ihrU  is  to  say,  then*  i«  a  st>nnmte  niickiis  for  the  di^tt.il  end,  fonniniiailit^tinrt  epipli* 
ysia,  vi.silik'  at  the  aj<e  of  seveti  or  ei^ht  yairs.  He  also  tstutcs  tlmi  there  are  traces  of  a  proxitnal 
epiphysis  in  the  Be<X)nd  metacarpal  borvc— Jo»irH/i/  o/  AiuUnmy,  18(i0. 
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tlie  crest,  about  two  inches  in  front  of  its  posterior  extremity ;  it  is  at  first  distinctly 
marked,  but  as  it  pa^sscs  (lownward  jind  outward  to  the  upper  part  (d*  the  great 
sacro-sciatic  notch,  where  it  terminates,  it  becomes  less  marked,  and  is  often 
allogetber  lost.  Behind  this  line  is  a  narrow  semilunar  surface,  the  upper  part  of 
which  is  rough  and  affords  attachment  to  part  of  the  Gluteus  maximus ;  the  lower 
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Flo.  207«— Ri^ht  r»  innominRtutn.    External  surftce. 

part  is  smooth  an«l  has  no  muscular  fibres  attached  to  it.  The  middle  curved  line, 
the  longest  of  the  three,  commences  at  the  crest,  about  an  inch  behind  its  anterior 
extremity,  and,  taking  a  curved  directit>n  downward  ami  backward,  terminates  at 
the  upper  part  of  the  great  sacro-sciatic  notch.  The  buse  between  the  su]»erior  and 
middle  curved  lines  and  the  crest  is  concave,  and  affords  attachment  tn  the  Gluteus 
fue<lius  muscle.  Near  the  central  part  of  this  line  may  often  be  observed  the  ori- 
fice of  a  nutrient  foramen-  Tbe  inferior  curved  line,  the  least  distinct  of  the  three, 
commences  in  front  at  the  upper  jmrt  of  the  anterior  inferior  spinous  process,  and, 
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taking  a  curved  direction  hackward  and  downward,  terminates  at  the  middle  of 
tbe  great  saoro-sciatic  notch.  The  surface  of  bone  included  between  the  middle 
and  inferior  curved  lines  is  concave  from  above  downward,  convex  from  before 
backward,  and  affords  attachment  to  the  Ghiteiis  minimus  muscle.  Beneath  the 
inferior  curved  line,  and  corresjuuiding  to  the  upper  part  nf  the  acetabulum,  is  a 
roughened  surface  (somelime.s  a  depression),  to  which  is  attached  the  rellected 
tendrui  of  the  Rectus  femiuis  muscle. 

The  Internal  Surface  (Fig.  -08)  of  the  ilium   is  bounde<l  above  by  the  crest: 
below  it  is  continuous  with  the  pelvic  surface  of  the  os  pubis  aud  ischium,  a  faint 
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OOMPMCSaOR   URITmra. 

Crtu  peni*.        jAcron  ..ih... 
Fig.  2ng.— Right  o«  innomtriatutn.    Internal  Burface. 


line  only  indicating  the  place  of  union;  an<l  before  and  behind  it  is  bounded  by 
the  anterior  and  posterior  borders.  It  presents  anteriorly  a  large,  smooth,  concave 
surface,  called  tbe  intfrnal  t'liac  fossa,  or  renter  nf  the  ifium,  which  lodges  the 
Iliacus  muscle,  antl  jtresents  at  its  lower  )mrt  the  orifice  of  a  nutrient  canal;  and 
below  this  a  smooth,  rounded  bfu-der,  the  h'ura  tltn-fn'rttnca,  which  se])arates  the 
iliac  fossa  from  that  portion  of  the  internal  surface  which  enters  into  the  forniation 
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of  the  true  pelvis,  and  which  gives  attachment  to  part  of  the  Obturator  internus 
muscle.  Behind  the  iliac  fossa  is  a  rough  surface  divided  into  two  portions,  an 
anterior  and  a  posterior.  The  anterior  or  auricular  portion,  so  called  from  itn 
resemblance  in  shape  to  the  ear,  is  coaled  with  cartilage  in  the  recent  state,  and 
articulates  with  a  surface  of  .similar  shape  on  the  side  of  the  sacrum.  The  posterior 
portion  is  rough,  for  the  attachment  of  the  posterior  sacro-iliac  ligaments  and  for 
a  part  of  the  origin  of  the  Erector  spinte. 

The  crest  of  the  ilium  is  convex  in  its  general  outline  and  sinuously  curved, 
being  bent  inward  anteriorly,  outward  posteriorly.  It  is  longer  in  the  female 
than  in  the  male,  very  thick  behind,  and  thinner  at  the  centre  than  at  the  extrem- 
ities. It  terminates  at  either  end  in  a  prominent  eminence,  the  ant  trior  superior 
and  pogterior  ttupirinr  yftinouH  prorem.  The  siiri^ice  of  the  crest  is  broad,  and 
divided  into  an  external  lip,  an  internal  lip,  ami  an  intermediate  space.  To  the 
external  lip  is  attached  tfne  Tensor  vaginic  femoris.  Oljliipius  externtis  abdominis, 
and  Lattssiraus  dorsi,  and  by  its  whole  length  the  fascia  lata;  to  the  space  between 
the  lips,  the  Internal  obli«[ue ;  to  the  internal  lip.  the  Transversalis,  Quadratus 
liiniboruin,  and  Erector  spinae,  the  Ilincus,  and  the  lascia  iliaca. 

The  anterior  border  rtf  the  ilium  is  concave.  It  presents  two  projections, 
separated  by  a  notch.  Of  these,  the  uppermost,  situated  at  the  junction  of  the 
crest  and  anterior  border,  is  called  the  anterior  ttuperior  apinous  process  of  the  ilium, 
the  outer  border  of  which  gives  attachment  to  the  fascia  lata  and  the  origin  of 
the  Tensor  vaginse  femoris:  its  inner  border,  to  the  Iliacus;  whilst  its  extremity 
aifords  attachment  to  Pouparts  ligament  and  the  origin  of  the  Sartonus.  Beneath 
this  eminence  is  a  notch  which  gives  attachment  to  the  Sartorius  miiscle,  and 
across  which  pas.ses  the  external  cutaneous  nerve.  Below  the  notch  is  the /7«^tr/t>r 
inferior  spinomt  proeeas,  which  terminates  in  the  upper  lip  of  the  acetabulum  ;  it 
gives  attachment  to  the  straight  tendon  of  the  Rectus  femoris  muscle  and  the 
ilio-femoral  ligament.  On  the  inner  side  of  the  anterior  inferior  spinous  process 
is  a  broad,  shallow  groove,  over  which  pa.sses  the  IliacuH  muscle.  This  groove  is 
bounded  internally  by  an  eminence,  the  iUo-pectineoU  which  mark.s  the  point  of 
union  of  the  ilium  and  os  pubis. 

The  posterior  border  of  the  ilium,  shorter  than  the  anterior,  also  presents  two 
projections  separated  by  a  notch,  the  pitjitirif^r  mtperior  and  the  posterior  inferior 
»pinou9  proccftHes.  The  fitrraer  corresponds  with  that  portion  of  the  posterior 
surface  of  the  ilium  which  serves  for  the  attachment  of  the  obliijue  portion  of  the 
8iicrf»-iliac  ligaments  and  the  Multifidus  spime ;  the  latter  to  the  auricular  portion 
-which  articulates  with  the  sacrum.  Below  the  posterior  inferior  spinous  process 
is  a  deep  notch,  the  great  saero-gdatir. 

The  Ischium  forms  the  lower  and  back  part  of  the  os  innominatum.  It  is 
divisible  into  a  thick  and  .solid  portion,  the  l>och/  :  a  large,  rough  eminence,  on  which 
the  body  rests  in  sitting,  the  tnhe>'ni<ity  ;  mu\  a  thin,  ascending  part,  the  rarnun. 

The  body,  somewhat  triangular  in  form,  presents  three  surfaces,  external, 
internal,  and  jiosterior;  and  three  borders,  external,  internal,  and  jjosterior.  The 
erternnl  surface  corresponds  to  that  portirjn  of  the  acetabulum  foraied  by  the 
ischium  ;  it  is  smooth  and  concave,  aTid  forms  a  little  more  than  two-fifths  of 
the  acet^ibular  cavity;  its  outer  margin  is  bounded  by  a  prominent  rim  or  lip, 
the  external  border,  to  which  the  cotyloid  fibro-cartilage  is  attached-  Below  the 
acetabulum,  between  it  and  the  tuberosity,  is  a  deej)  groove,  along  which  the  tendon 
of  the  Obturator  extern  us  muscle  runs  as  it  passes  outward  to  be  inserted  into 
the  digital  fossa  of  the  femur.  The  infernal  stnrfaee  is  smooth,  concave,  and  enters 
into  the  formation  of  the  lateral  boundary  of  the  true  pelvic  cavity.  This  surface 
is  perforated  by  two  or  three  large,  vascular  foramina,  ancl  affords  attachment  to 
part  of  the  Obturator  internus  muscle.  The  posterior  surface  is  quadrilateral  in 
form,  broad  and  smooth.  Below,  where  it  joins  the  tuberosity,  it  presents  a  groove 
continuous  with  that  on  the  external  surface,  for  the  temlon  of  the  Obturator 
externus  muscle.  The  lower  edge  of  this  groove  is  foiuied  by  tlie  tuberosity  of  the 
ischium,  and  aifords  attachment  to  the  Gemellus  inferior  muscle.     This  surface  is 
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limited,  in  front,  hy  the  margin  of  the  acetabulum  ;  behind,  by  the  posterior  border; 
it  supports  the  Pyrifurmis,  the  two  Gcnielli,  and  the  Obturator  internus  muscles 
in  their  passage  outward  to  the  great  troeliauter.  The  ertemtjl  honftr  forms  the 
prominent  rim  of  the  acetabidum,  and  separates  the  posterior  from  the  external 
surface-  To  it  is  attached  the  cotyb.>id  fibro-eartilage.  The  hitcrnal  ()ordfr  is 
tbiii,  and  forms  the  outer  circumference  nf  the  obturator  foramen.  The  pf)»tt-rwr 
bttrdrr  of  tbe  body  of  the  ischium  presents,  a  little  below  the  centre,  a  thin  and 
pointeil,  triangubir  eminence,  the  »pf/te  of  th*'  iufhiunu  more  or  less  elongated  in 
(lift'erent  sidjjects;  its  external  surface  gives  attachment  tn  the  (lemellus  superior, 
its  internal  surface  to  the  Coccygeus  and  Levator  ani ;  whilst  to  the  pointed 
extremity  is  connected  the  lesser  sacro-seiatic  ligament.  Above  tbe  spine  is  a 
notch  of  a  large  size,  Xhe great  saero-seiatie,  converted  into  a  foramen  by  tlie  lesser 
sacro-sciatic  ligament;  it  transmits  tbe  Pyriformis  muscle,  the  gluteal  vessels  and 
superior  gluteal  nerve  passing  out  of  the  pelvis  above  the  muscles ;  the  sciatic 
vessels,  tbe  greater  and  lesser  sciatic  nerves,  the  internal  pudic  vessels  ami  nerve, 
and  muscular  branches  from  the  sacral  jdexus  below  it.  Below  tbe  spine  is  a 
smaller  notch,  the  h'mer  Htn'ro-sfiatic ;  it  is  smooth,  coated  in  the  recent  state  with 
cartilage,  tbe  surface  of  which  presents  numerous  markings  corresponding  to  tbe 
subdivisions  of  the  tendon  of  tbe  Obturator  internus.  which  winds  over  it.  It  is 
converted  into  a  foramen  by  the  sacro-sciatic  ligaments,  and  transmits  the  tendon 
of  file  Obturator  internus,  the  nerve  which  supplies  that  muscle,  and  the  internal 
pudic  vessels  and  nerve. 

Tbe  tuberosity  presents  for  examination  three  surfaces:  external,  internal,  an<l 
inft-rior.  The  exU-rtml  surface  is  ipiadrilatei-al  in  shape,  and  rough  for  the  attach- 
ment of  muscles.  It  is  bounded  above  by  the  groove  for  the  tendon  of  the 
Obturator  externus ;  in  front  it  is  limited  by  the  jtosterior  margin  of  the  obturator 
fnrameOv  and  beb>w  it  is  continuous  with  the  ramus  of  the  bone;  bchiml,  it  is 
hrHinded  by  a  pnuuinent  margin  which  sejiarates  it  from  the  inferior  surface.  In 
fntnt  of  this  margin  the  surface  gives  attachment  to  the  Quadratus  femoris,  and 
anterior  to  this  to  some  of  the  fibres  of  origin  of  the  Obturator  externus.  The 
lower  part  of  tbe  surface  gives  origin  to  part  of  the  Adductor  magnus.  The 
infernal  aurfticf  forms  jiart  of  tbe  bony  wall  of  the  true  pelvis.  In  front  it 
is  limiteil  l>y  tbe  fiosterior  margin  of  the  obturator  foramen.  Behind,  it  is 
bounded  by  a  sharp  ridge,  for  the  attachment  of  a  falciform  prolongatifni  of  the 
great  sacro-sciatic  ligament ;  it  presents  a  groove  on  the  inner  side  of  this  for  tbe 
lodguient  of  tbe  internal  jiudie  vessels  and  nerve;  and,  nuu'e  anteriorly,  has 
attached  the  Transversus  perin-rei  and  Erector  ]>enis  muscles.  Tbe  ittferior  surface 
is  divided  into  two  jjortions — an  anterior,  rough,  somewhat  triangular  [lart,  and  a 
posterior,  smooth,  <juadrilateral  portion.  The  anteritpr  surface  is  suVuiivided  by  a 
jrominent  vertical  ridge,  passing  from  base  to  apex,  into  two  jiarts ;  tbe  outer  one 
gives  attachment  to  the  Adductor  maguns ;  the  inner  to  tbe  great  sacro-sciatic 
ligament.  The  posterior  portion  is  subdivided  into  two  facets  by  an  ohli*jue  ridge 
which  runs  forward  and  outward;  from  the  upper  and  outer  facet  arises  the 
Semimetubranosus ;    from  tlie  lower  and   inner*  the  Biceps  and  Semitendinosus. 

The  ramus,  or  ascending  ramus,  is  the  thin,  flattened  j»art  of  the  ischium  which 
ascends  from  the  tuberosity  upward  ami  inwanl,  and  joins  the  ramus  of  tlieos  pubis, 
their  point  of  junction  being  indicated  in  the  ailult  by  a  rough  line.  The  outer 
surface  of  the  ramus  is  rough,  for  tbe  attachment  of  the  Obturator  externus  muscle, 
and  also  some  fibres  of  tbe  Adductor  magnus;  its  inner  surface  forms  part  of  the 
anterior  wall  of  the  pelvis.  Its  inner  border  is  thick,  rough,  slightly  everted,  forms 
part  of  tbe  outlet  of  the  pelvis,  and  presents  two  ridges  and  an  intervening  space. 
Tbe  ridges  are  continuous  with  similar  ones  on  tbe  descending  ramus  of  tlie  oa  pubis : 
to  the  outer  one  is  attached  tbe  deep  layer  of  tbe  superficial  perineal  fascia,  and  to 
the  inner  the  anterior  layer  of  the  triangular  ligament  of  the  perins^eum.  If  these 
two  riilges  are  traced  downward,  they  will  be  f^iund  to  join  with  each  other  just 
behind  the  point  of  origin  ttf  the  Transversus  perinjei  muscle;  here  the  two  layers 
of  fascia  are  continuous  behind  tlie  posterior  border  of  the  muscle.     To  the  inter- 
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vening  space,  just  in  front  of  the  point  of  junction  of  the  ridges,  is  attached  the 
Transversus  perinjei  muscle,  and  in  front  of  this  a  portion  of  the  crus  penis  vel 
clitoridis  and  the  Erector  penis  vel  clitoridis  muscle.  Its  outer  border  is  thin  and 
sharp,  and  forms  part  of  the  inner  miirgin  of  the  obturator  foramen. 

The  Os  Pubis  forms  the  anterior  part  of  theos  innominatiim,  iind,  with  the  bone 
of  the  opposite  side,  forms  the  front  boundary  of  the  true  |>elvic  cavity.  It  is 
divisible  into  a  body,  a  horizontal  ramus,  and  a  descending  ramus. 

The  hody  is  somewhat  quadrilateral  in  shape,  and  presents  for  examination  tiiFO 
surfaces  and  three  borders.  The  anterior  aurface  is  rough,  directed  forward  and 
outward,  and  serves  for  the  attachment  of  various  muscles.  To  the  upper  and 
inner  angle,  immediately  below  the  crest,  is  attached  the  Adductor  loogus ;  lower 
down,  from  without  inward,  are  attached  the  Obturator  externus,  the  Adductor 
brevis,  and  the  upper  part  of  the  Gracilis.  The  jt>o«/tv/o/-  surface,  convex  from  above 
downward,  concave  from  side  to  side,  is  smooth,  and  fonus  part  of  the  anterior 
wall  of  the  pelvis.  It  gives  attachment  to  the  Levator  ani.  Obturator  internus, 
a  few  muscular  fibres  prolonge<l  from  the  bladder,  and  the  pubo-prostatic  ligaments. 
The  upper  border  presents  for  examination  a  jjrominent  tubercle,  which  projects 
forward  and  is  called  the  ^pine  :  to  it  is  attached  the  outer  pillar  of  the  external 
abdominal  ring  anfl  Poupart's  ligament.  Passing  outward  from  this  is  a  promi- 
nent ridge,  forming  part  of  the  ilio-pecthieal  line^  which,  running  tmtward,  marks 
the  brim  of  the  true  pelvis:  to  it  is  attached  a  portion  of  the  conjoined  tendon  of 
the  Internal  oblif|ue  and  Transversalis  muscles,  (.ximbernat's  ligament,  and  the 
triangular  ligament  of  the  abdomen.  Internal  to  the  spine  of  the  os  pubis  is  the  t-rest^ 
which  extends  from  this  process  to  the  inner  extremity  of  the  bone.  It  affords 
attachment  anteriorly  to  the  conjoined  tendon  of  the  Internal  obli<^ue  and 
Transversalis,  and  posteriorly  to  the  Rectus  and  Pyramidalis  muscles.  The  point 
of  junction  of  the  crest  with  the  inner  border  of  the  bone  is  called  the  angle  ;  to  it^ 
as  well  as  to  the  symphysis,  is  attachcfl  the  internal  pillar  of  the  external  abdominal 
ring.  The  interior  harder  is  the  symphysis;  it  is  oval,  covered  by  eight  or  nine 
transverse  ridges,  or  a  series  of  nipple-like  processes  arranged  in  rows,  separated 
by  grooves;  they  serve  for  the  attachment  of  a  thin  layer  of  cartilage  placed 
between  it  and  the  central  fibro-cartilage.  The  outer  border  presents  a  sharp 
margin  which  forms  part  of  the  circumference  of  the  obturator  foramen  and 
affords  attachment  to  the  obturator  membrane. 

The  horizontal  ramus  extends  from  the  body  to  the  point  of  junction  of  the  o8 
pubis  with  the  ilium,  an<l  forms  the  upper  part  of  the  circumference  of  the  obturator 
foramen.  It  presents  for  examination  a  superior,  inferior,  and  posterior  surface, 
anfl  an  outer  extremity.  The  auperior  surface  presents  a  continuation  of  the 
ilio-pectineal  line,  already  mentioned  as  commencing  on  the  body  of  the  bone.  In 
front  of  this  ridge  the  surface  of  bone  is  triangular  in  form,  wider  externally  than 
internally,  .smooth,  and  affords  attachment  to  the  Pectineus  muscle.  The  surface 
is  bounded  externally  by  a  rough  eminence,  the  iHo-pectiveaL  which  .serves  to 
indicate  the  point  of  junction  of  the  ilium  and  pubes.  and  gives  attachment  to 
the  Psoas  parvus  when  this  muscle  is  present.  The  inferior  surface  forms  the 
upper  boundary  of  the  obturator  foramen,  and  presents  externally  a  broad  and 
deep  oblique  groove,  for  the  pas.^age  of  the  obturator  vessels  and  nerve;  and 
internally  a  sharp  margin  which  forms  part  of  the  circumference  of  the  obturator 
foramen,  and  to  which  the  obturator  membrane  is  attached.  The  posterior  surfaee 
forms  part  of  the  anterior  boundary  of  the  true  pelvis.  It  is  smooth,  convex  from 
above  downward,  and  affords  attachment  to  the  upper  fibres  of  the  obturator 
internus.  The  outer  ertremitt^,  the  thickest  ])art  of  the  ramus,  forms  one-fifth  of 
the  cavity  of  the  acetabulum. 

The  descending  ramus  of  the  os  pubis  is  thin  and  flattened.  It  passes  outward 
and  downward,  becoming  narrcjwer  as  it  descends,  and  joins  with  the  ramus  of  the 
ischium.  Its  anterinr  surfaee  is  rotigh,  for  the  attachment  of  muscles — the  Gracilis 
along  its  inner  border ;  a  portion  of  the  Obturator  externus  where  it  enters  into 
the  formation  of  the  foramen  of  that  name ;  and  between  these  two  muscles  the 
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Adductores  brevis  and  magniif^  from  within  outward.  The  pogterior  surface  is 
smooth,  and  gives  attJtchntcnt  to  the  *>bturator  internus  and,  close  to  the  inner 
margin^  to  the  Compressor  urethnis.  The  ittnt'r  i>r>rdrr  is  thick,  rough,  und  everted, 
especially  in  females.  It  jiresents  two  ridges,  separated  bv  an  intervening  space. 
The  ridges  extend  downward,  and  are  C(tntinuoii»  with  similar  ridges  on  the 
ascending  ramus  of  the  ischium  ;  to  the  external  one  is  attached  tlie  deep  layer  of 
the  sii}ierficial  perineal  fa«cia,  and  to  the  internal  one  the  anterior  layer  of  the 
triangular  ligament  of  the  perinjeum.  The  miter  bonier  is  thin  and  sharp,  fortns 
part  of  the  circumference  of  the  obturator  foramen,  and  gives  attachment  to  the 
oliturator  membrane. 

The  cotyloid  cavity,  or  acetabuluin,  is  a  deep,  cup-shapeil,  hemispherical 
depression,  directed  downward,  outward,  and  forward  ;  fonued  internally  bj  the 
OS  pubis,  above  by  the  ilium,  behind  and  below  hy  the  ischium,  a  little  less  than 
two-fifths  being  formed  by  the  ilium,  a  little  more  than  two-fifths  by  the  ischium, 
and  the  remaining  fifth  by  the  pubic  bone.  It  is  bounded  by  a  prominent,  uneven 
rim,  which  is  tliick  and  strong  above,  and  serves  for  the  attachment  of  a  fibro- 
cartilaginous structure  winch  contracts  its  orifice  and  deepens  the  surface  for 
articidatton.  It  presents,  on  its  inner  side,  a  deep  notch,  the  coti/hi'd  tiotch,  which 
is  continuous  with  a  circular  depression,  the  fossa  aceiabuli^  at  the  bottom  of  the 
cavity :  this  depression  is  perforated  by  numerous  apertures,  lodges  a  mass  of  fat, 
and  its  margins,  as  well  as  those  of  the  notch,  serve  for  the  attachment  rtf  the 
ligamentum  teres.  The  notch  is  converted,  in  the  natural  state,  into  a  foramen  by 
a  dense  ligatneutous  band  which  passes  across  it.  Through  this  foramen  the 
nutrient  vessels  and  nerves  enter  the  joint. 

The  obturator  or  thyroid  foramen  is  a  large  aperture  situated  between  the 
ischiunj  and  os  pubis.  In  the  male  it  is  large,  of  an  oval  form,  its  longest  diameter 
being  oVdi(piely  from  above  downward:  in  the  feniule  it  is  smaller  ami  more 
trianjjular.  It  is  bounded  bv  a  thin,  uneven  margin  to  which  a  stroni;  membrane 
is  attached  ;  and  jiresents  at  its  up]>er  and  outer  ]mrt  a  deep  groove  which  runs 
from  the  pelvis  oblii|uely  forward^  inwar<l,  and  downward.  This  groove  is  converted 
into  a  foramen  by  the  obturator  membrane,  and  transmits  the  obturator  vessels 
and  nerve. 

Structure. — This  bone  consists  of  much  cancellous  tissue,  especially  where  it  is 
thick,  ench>sed  between  twrj  layers  of  dense,  compact  tissue.  In  the  thinner  parts 
of  the  bone,  as  at  the  bottom  of  the  aceiabulum  and  centre  of  the  iliac  fossa,  it  is 
usujdiy  semitransparent,  and  composed  entirely  of  compact  tissue. 

Development  { Fig.  201>). — By  eight  centres:  three  primary — one  for  the  ilium, 
one  for  the  ischium,  and  one  for  the  os  pubis:  and  jive  secondary — one  for  the 
crest  of  the  ilium,  one  for  the  anterior  inferior  spinous  process  (said  to  occur  more 
fre(juently  in  the  male  than  the  female),  one  for  the  tuberosity  of  the  ischium,  one 
for  the  sym]>liysis  pubis  (more  fretfuent  in  the  female  than  the  male),  and  one  for 
the  Y-shaped  j>iece  at  the  bottom  of  the  acetabulum.  These  various  centres  appear 
in  tlie  following  order:  First,  in  the  ilium,  at  the  lower  part  of  the  bone,  imme- 
diately above  the  sciatic  notch,  at  about  the  eighth  or  ninth  week  ;  secondly,  in  the 
body  of  the  ischium,  at  about  the  third  month  »tf  ffCtal  life  :  thirdly,  in  the  body  of 
the  OS  pubis,  between  the  fourth  and  fiftli  months.  At  birth  the  three  [trimary 
centres  are  tiuite  separate,  the  crest,  the  bottom  of  the  acetabulum,  and  ihe  rami 
of  the  ischium  and  pubes  being  stili  cartilaginous.  At  about  the  seventh  or  eighth 
year  the  rami  of  the  os  pubis  and  ischium  are  almost  C(mipletely  ossified.  Abtmt 
the  thirteenth  or  fourteenth  year  the  three  divisions  of  tlie  bone  have  extended 
their  growth  into  the  bottom  of  (he  acetabulum,  being  separated  from  each  other 
by  a  Y-shaped  portion  of  cartilage,  which  now  jiresents  traces  of  ossification,  often 
by  two  or  more  centres.  The  ilium  an<i  ischium  then  become  joined,  and  lastly 
the  OS  pubis,  through  the  intervention  of  this  Y-shaped  portion.  At  about  the  age 
of  puberty  ossification  takes  place  in  each  of  the  remaining  [lortions,  and  they 
become  joinol  to  the  rest  of  the  bone  about  the  twenty-fifth  year. 

Articulations. — With  its  fellow  of  the  op|»osite  side,  the  sacrum,  and  femur. 
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Attachment  of  Muscles.^ — To  the*  iUunu  sixteen.  To  the  outer  lip  of  the  crest, 
the  Tensor  vngiiiiie  iVinoris,  Obiiniuis  externus  abdominis,  and  Latiftsiinua  dorsi ; 
to  the  internal  lip,  the  Iliaciis,  Transversulis,  Qiiaflratiis  liimhoriim,  and  Erector 
spina;  to  the  interspace  between  the  lips,  the  Oblicjmis  internum.  To  the  outer 
surface  of  the  ilium,  the  tiluteus  luaximus,  (iluteu.s  uiedius^  OluteuM  iuii»iiuu.s. 
reflected  tendon  of  the  Rectus;  to  the  upper  part  of  the  great  sacro-sciatic  notch,  a 
portion  of  the  F*vriformis:  to  the  internal  surface,  the  Iliacus;  to  that  i)ortion  of 
the  internal  surface  below  the  linea  ilio-jjectinea,  the  Obturator  internum,  and  the 
Multifidus  spina?  to  the  internal  surface  of  the  posterior  superior  spine ;  to  the 
anterior  border,  the  Sartorius  and  straifjht  tendon  of  the  Rectus.  To  the  hrhium, 
fourteen.  To  the  outer  sui-faceof  the  ramus,  the  (Hiturator  externnsand  Adductor 
magnus  ;  to  the  internal  surface,  tlie  *  tbturat<»r  internus  and  Erector  penis.  To  the 
spine,  the  Gemellus  superior.  Levator  aui,  and  Coccygcus.  To  the  tuberosity,  the 
Bice])s,  Semitendinosus,  Semimembranosus,  Quadratus  femoris.  Adductor  magnus, 

n..  --.Ji*  ^^i.^m  J  Three  pHmnry  (Jlium,  hrhium,  aud  0»  PuhxM). 
Bk  tight  centre*  |  ^,.^.^  secondary. 


8  Sjfmph*/iiipHbi$. 


The  three  primary  central  unite  throujih  y-nhaped  piece  ahoul  puberty, 
Epiphynea  appear  about  puberty,  and  tiuite  about  S5tk  year. 

Fri;.  :iiW>. -F'lnn  of  the  devclnpmeul  of  the  os  liiuoniiuntum. 

Gemellus  inferior,  Transversus  perimei.  Erector  penis.  To  the  os  pithh,  sixteen: 
ObIi«|(ius  externus.  (tbliquus  internus,  Transversalis,  Rectus.  Pyramitklis,  Psoas 
parvus,  Pectineus,  Adductor  rnagnus.  Adductor  longus,  A<hl(ictor  brevis.  Gracilis, 
Obturator  externus  and  internus,  Levator  ani,  Compressor  urethne,  and  occasion- 
ally a  few  fibres  of  the  Accelerator  urinne. 

The  Pelvis  (Figs.  210,211). 

The  Pelvis,  so  called  from  its  resemblance  to  a  basin  (L.  pelvis)^  is  stronger 
and  more  massively  constructed  than  either  the  cranial  or  thoracic  cavity;  it  is  a 
bony  ring.  interpose<l  between  the  lower  end  of  the  sjune,  which  it  supports,  and 
the  lower  extremities,  upon  which  it  rests.  It  is  comjMtstMl  of  four  bones  :  the  two 
ossa  iunomiuati,  which  biiund  it  on  either  side  and  in  front,  and  the  sacrum  and 
coccyx,  which  complete  it  behind. 

The  pelvis  is  divided  by  a  plane  passing  through  the  prominence  of  the  sacrum* 
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the  plane.  It  is  smaller  than  the  false  pelvis,  but  its  walls  arc  more  perfect.  For 
convenience  of  description  it  is  divided  into  a  superior  circumference  or  inlet,  an 
inferior  circumference  or  outlet,  and  a  cavity. 

The  superior  circumference  forms  the  margin  or  brim  of  the  pelvis,  the  incl««le<l 
.space  being  called  the  inh't.  It  is  formed  by  the  Itnea  ilio-jiectineiu  completed  in  ft-ont 
■l»y  the  crests  of  the  pubic  bone?*,  and  btdiind  by  rlie  unterioi*  margin  of  the  ha^e  of 
the  sacrum  and  sacro-vertebral  angle.  The  inht  of  the  pelvis  is  somewhat  heart- 
shaped,  obtusely  pointed  in  front,  diverging  on  either  side,  and  encroached  upon 
behind  by  the  projection  forward  of  the  promontory  of  the  sacrum.  It  has  three 
principal  diameters:  autero-posterior  (sacro-pubic),  transverse,  and  oldi<jue.  The 
antero-posterior  extends  from  the  sacro-vertebral  Jingle  to  the  symphysis  pubis; 
its  average  measurement  is  four  inches  in  the  male,  four  nnd  three-«iiiarters  in  the 
female.  The  transverse  extends  across  the  greatest  width  of  the  inlet,  from  the 
niiildle  of  the  brim  on  one  side  to  the  same  point  on  the  opposite;  its  average 
measurement  is  four  and  a  half  in  the  male,  five  and  a  quarter  in  the  female. 
The  obli(|ue  extends  from  the  margin  of  the  pelvis,  conesponding  to  the  ilio- 
pectiueal  eminence  on  one  side,  to  the  sacro-iliac  symphysis  on  the  opposite 
side :  its  average  measurement  is  four  and  a  quarter  in  the  male,  and  five  in 
the  female. 

The  cavity  of  the  true  pelvis  is  bounded  in  front  by  the  symphysis  pubis ; 
behind,  by  the  concavity  of  the  sacrum  and  coccyx,  which,  curving  forward  above 
and  below,  contracts  the  inlet  and  outlet  of  the  canal ;  and  laterally  it  is  bounded 
by  a  broad,  smooth,  (ptadrangular  surface  of  bone,  corresponding  to  the  inner 
surface  of  the  body  of  the  ischium  imd  that  pnrt  r>f  the  ilium  which  is  below 
the  iliopectineal  line.  Tiie  cavity  is  .•(hallow  in  front,  measuring  at  the  .symphy- 
sis an  inch  and  a  half  in  depth,  three  inches  an<l  a  half  in  the  middle,  and  four 
inches  and  a  half  posteriorly.  From  this  descrijjtifm  it  will  l*e  seen  that  the 
cavity  of  the  pelvis  is  a  sliort,  curved  canal,  considerably  deeper  on  its  posterior 
th'an  on  its  anterior  wall,  and  broader  in  the  middle  than  at  either  extremity,  from 
the  projection  forward  i)f  tfie  saero-coccygeal  culumn  above  atul  below.  This 
cavity  contains,  in  the  recent  subject,  the  rectum,  bhitlder,  and  part  of  the  organs 
of  generation.  The  rectum  is  place*!  at  the  buck  nf  the  pelvis,  and  corresjMmds  to 
the  curve  ofthesacro-coccygeal  column  ;  the  bladder  in  front,  behind  the  symphysis 
pubis.  In  the  female  the  uterus  and  vagina  occupy  the  interval  between  these 
parts. 

The  lower  circumference  of  the  pelvis  is  very  irregidar,  and  forms  what  is 
called  the  outh-t.  It  is  bounded  by  tliree  prominent  eiuinences :  one  ptvsterior, 
formed  by  the  point  of  the  coccyx  ;  and  one  on  each  side,  the  tuberosities  of  the 
ischia.  These  eminences  are  separated  by  three  notches ;  one  in  front,  the  piibk'arch^ 
formed  by  the  convergence  of  the  rami  of  the  ischia  and  pubic  bones  on  each  side. 
The  other  notches,  one  on  each  side,  are  formed  by  the  sacrum  and  coccyx  behind, 
the  ischium  in  fr<mt,  and  the  ilium  above  ;  they  are  called  xhi.'  Httcru-xriatit'  ttotchfit  ; 
in  the  natural  state  they  are  converted  into  foramina  by  the  le.sser  and  greater 
sacro-scialic  ligaments.  In  the  recent  state,  when  llie  li«^aments  are  in  ></tii,  the 
ontlet  of  the  pelvis  is  lozenge-shaped,  bounded  in  front  by  the  subpubic  liga- 
ment and  the  rami  of  the  os  pubis  and  ischium  :  on  each  side  by  the  tuberosities 
of  the  ischia ;  and  behind  by  the  great  sacro-sciatic  ligaments  and  the  tip  of  the 
coccyx. 

The  diameters  of  the  outlet  of  the  pelvis  are  two,  antero-posterior  and  trans- 
verse. The  anti'ro-poHtfnor  extends  from  the  tip  rjf  the  coccyx  to  the  lower  part 
of  the  symphysis  pubis;  its  average  measurement  is  three  an<l  a  quarter  inches  in 
the  male  and  five  in  the  female.  The  antero-posterior  diameter  vai-ies  with  the 
length  of  the  coccyx,  and  is  capable  of  increase  or  diminution  on  account  of  the 
mobility  of  that  bone.'     The  trfitisverae  extends  from   the  posterior  pari  of  one 

*Tlie  measHrements  of  the  pelvi.s  ^lvt*n  atwive  are,  I  believe,  fwirly  accurate,  but  dilTeretit  nicas- 
ureinenls  are  i^iven  by  vari«u>  n(itli«iis,  rn»  doubt  due  in  a  grcnX  ineflauff  to  diflerenccs  in  the  phys- 
ique and  stature  of  the  i>opulaiion  from  whom  llie  measureiuenU*  have  been  taken.    The  act'ompany- 
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ischiatic  tuherosity  to  the  some  point  on  tlje  ojijiositc  .«i(lo  :  tLc  average  measurement 
is  three  ami  a  Lulf  inches  in  the  male  and  four  rinil  thjee-(juarters  in  the  female. 
Position  of  the  Pelvis, — In  the  erect  posture  tlie  pelvic  i?  ]>laeed  ohliipiely 
with  re;^'ar<l  to  tlie  trunk  of  the  body  :  the  bony  ring,  which  separates  the  tiue 
from  the  false  pelvis,  and  which  forms  the  essential  part  of  the  pelvis,  is  placed  s<> 
as  to  form  an  angle  of  about  GU°  to  tJ.'i'^  with  the  gruund  on  which  we  stand.  The 
pelvic  surface  of  the  symphysis  pubis  looks  upward  and  backward,  the  concavity 
of  the  sacrum  an*!  coccvx  downward  and  f«»rward,  the  base  of  the  sacrum  in  well- 
formed  fcnmle  Imdies  being  nearly  foTir  inches  above  the  tipper  border  of  the 
symphysis  pubis,  and  the  apex  of  the  coecyx  a  little  more  ihati  luilf  an  inch  abi.ve 
its  lower  border.  The  ohlitptity  is  much  greater  in  the  fierus  and  at  an  early 
period  of  life  than  in  the  adult.  In  consei|uence  of  this  obliijuity  of  the  pelvis 
the  line  of  gravity  of  the  head,  which  passes  through  the  niidille  of  the  odontoid 
process  of  tlie  axis  and  through  tlie  ])'>ints  of  junction  of  the  curves  of  the  verteliral 
column  to  the  sacro-vertcbral  angle,  descends  towurd  the  front  of  the  cavity,  so 
that  it  bisects  si  line  drawn  transversely  through  the  middle  uf  the  heads  of  the 
tbigh-hitnes.  And  thus  the  centre  of  gravity  of  the  bead  is  jdaced  immediately 
over  the  heatls  of  the  thigh-bones  on  which  the  trunk  is  suj^torted. 

Axes  of  the  Pelvis  (Fig.  212). — The  plane  of  the  inlet  of  the  tnie  pelvis  will  be 
represented  hy  a  line  drawn  from  the  base  of  the  sacrum  to  the  upper  margin  of 
the  symphysis  pid^is.  A  line  carried  at  right  angles  with  this  at  its  middle  would 
corres|>ond  jit  one  extremity  with  the  umbilicus,  and  at  the  other  with  the  middle 
r)f  the  coccyx  :  the  axis  of  the  inlet  is  therefore  directetl  <btwnward  :snd  biickward. 
The  axis  of  the  outlet,  produced  ujiward,  would  touch  the  base  i>f  the  sacrum, 
and  is  therefore  directed  dttwnward  and  forward.  The  axis  of  tlie  cavity  is 
curved  like  the  cavity  itself:  this  curve  corresponds  to  the  concavity  of  the  sacrum 

and  coccyx,  the  extremities  being  indicated  by 
the  central  jioints  of  the  inlet  and  outlet,  A 
knowledge  of  the  direct i<ui  of  these  axes  serves'to 
exjdain  the  C(*urse  of  the  f«x'tus  in  its  passage 
through  the  ])elvis  during  parturition.  It  is  also 
im])ortant  to  the  surgeon,  as  indicating  the 
direction  of  the  force  retjuired  in  the  removal  of 
calculi  from  the  bladder,  anil  as  iletermining  the 
direction  in  which  instruments  should  be  used  in 
operations  upon  the  judvic  viscera. 

Differences  between  the  Male  and  Pemale 
Pelvis.— Tlie  ./V//**/A'  (jelvis,  looked  at  as  a  whide, 
is  distinguished  frtnn  the  7iiit!f  by  the  bones  being 
nnue  delicate,  by  its  width  being  greater  and  its 
dejtth  smaller.  The  whole  jadvis  is  less  massive, 
and  its  hones  are  lighter  and  m<trc  slender,  and 
its  niiiscular  impressions  are  slightly  marked. 
The  iliac  f(»ssie  are  broad  anii  exjmnded.  and  the 
anterior  iliac  spines  widely  separated:  hence  the 
greater  prominent-e  of  the  hips.  The  ////<"/  in 
the  fenuile  is  hirger  than  in  the  male;  it  is  more 
nearly  circular,  and  the  sacnnvertebral  angle 
projects  less  forwanl.  The  cnn'tt/  is  shallower  and  wider:  the  sacruui  is  shorter 
and  wider,  and  its  lower  half  forms  a  greater  angle  with  its  upper;  the  obturator 
foramina  are  triangular,  and  smaller  in  si/.e  than  in  the  male.  The  oittht  is 
hirger  and  the  coccyx  more  movable.      The  spines  of  the  i.sehia  project  less  iu- 

ing  cluot  ha><  h^n  rormulatetl  to  »how  the  measurements  of  the  pelvis,  which  are  adopted  by  many 

otwtetriciaxia.— Ed. 
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Fic.  212.— Vorticiil  swtion  of  the  pot- 
vis,  wltlj  Une«  indictttlni?  Uiu  axta  of  the 
pelvis. 
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ward.  The  tuberosities  of  the  ischiii  ancl  the  acetalmla  are  wider  apart.  The 
puhic  arch  is  wi«ler  and  more  roiuided  than  in  the  male,  where  it  is  an  antrie 
rather  than  an  arch;  its  jiillars  are  somewhat  excavated,  and  sloped  from  within 
outward,  s*>  that  their  inner  surfaces  look  forward.  In  consequence  of  this  the 
width  of  the  fore  jiart  of  the  pelvic  outlet  is  much  increased  and  ihe  passage  of  the 
WsiKaX  head  facilitated. 

The  size  of  the  pelvis  varies,  not  only  in  the  two  sexes,  but  also  in  different 
members  of  the  same  sex.  This  does  not  appear  to  be  influenced  in  any  way  by 
the  height  <tf  the  individiuil.  Women  of  slmrt  stature,  as  a  rule,  have  broad  pelves. 
Occasionally  the  pelvis  is  eijually  contracte^d  in  all  its  <limensi<ms,  so  much  so  that 
all  its  tliameters  measure  an  inch  less  than  the  avera<re,  and  this  even  in  women 
of  average  height  and  otherwise  well  formed.  The  principal  divergences,  however, 
are  found  at  the  inlet,  and  affect  the  relation  of  the  antero-posterior  to  the  transverse 
diameter.  Thus  we  may  have  a  pelvis  the  inlet  of  which  is  elliptical  either  in  a 
ti*ansverse  or  antero-po.sterior  direction  ;  the  transverse  diameter  in  the  former 
and  the  antero-posterior  in  the  latter  greatly  exceeding  the  uther  diameters.  Again, 
the  inlet  of  the  pelvis  in  some  instances  is  seen  to  be  almost  circular. 

The  same  differences  are  found  in  various  races.     Euroj^can  women  are  said  to 

I  Have  the  most  roomy  pelves.  That  of  the  ncgress  is  smaller,  circular  in  shape,  and  with 

a  narrow  pubic  arch.     The  Hottentots  and  Bushwnmen  possess  the  smallest  pelves. 

In  ih^  f>t'tu)(  and  for  several  years  after  birth  the  pelvis  is  small  in  proportion 
to  that  of  the  adult.  The  cavity  is  deep,  and  the  projection  (»f  the  sacro-vertebral 
angle  less  marked.  The  antero-posterior  and  transverse  diameters  are  nearly 
eijual.  About  puberty  the  pelvis  in  both  sexes  presents  the  general  characters  of 
the  adult  male  pelvis;  but  ajh-r  puberty  it  aciiuires  its  proper  sexual  characters. 

Surface  Form.— The  pelvic  bones  are  so  thitkly  ojvered  with  muscles  that  it  is  only  at  cer« 
tain  jiouits  that  tliey  approach  Ihe  surtace  and  tan  he  felt  through  the  skin.  In  front,  the 
aiilenor  su^H.*ri*)r  spimmw  process  is  ea-nily  lo  l)e  rccoenisted :  u  portion  of  it  is  sulM.'Utune(>u.s, 
and  in  thin  Kubjei'ts  tnay  be  seen  to  stand  out  a«  a  fjrutninotKn*  at  the  ouii-r  fxtrciuity  of  the  fiild 
of  tije  uruin.  In  fat  subjects  its  position  \s  ujarked  hy  an  ubli<|«e  dei>re.s*.i()n  amongst  the  sur- 
rounding fat,  at  the  bottom  of  which  the  Imhiv  priNi-ess  may  l*  fik.  Pr<x*cedii»g  upward  and 
outward  fnjm  thi^s  prot'css^  the  crest  of  the  ilium  maybe  traced  throui;hout  its  whole  ienpth, 
sinuously  curved.  It  is  repre-sentetl,  in  muscular  sahject.s,  on  the  suHkce.  by  a  groove  or  fur- 
row, the  i/ific  furrow,  caused  by  the  jirojectiou  of  flejihy  fibres  of  the  External  onlique  muscle 
of  the  abdomen.  It  terminates  bohnid  in  the  p«Mtcrior  siitierior  i^junous  procets,  the  )K>sition 
of  which  is  inJieated  by  a  slight  depre,«<8ion  on  a  level  with  antl  *m  each  mle  of  the  8pinou8 

Crocess  of  the  second  .sueml  vertebra.  Between  t lie  iwn  posterior  superior  spinous  ]»roeessea, 
ut  at  a  lower  level,  i.s  to  Lie  felt  the  .spinous  j>ri>ees.s  of  the  third  sacral  vertebra  (.see  page  164). 
Another  part  of  the  bony  wlvis  which  is  easily  aecessihle  to  the  touch  is  the  tuhen»sity  of  the 
ischium,  situated  beneath  the  ^luteal  fold,  and,  when  the  hip  is  flexed.  ea.sily  to  be  felt,  as  it  is 
then  to  u  great  extent  uueovert'd  by  naisele.  Finally,  the  spine  of  the  os  pubis  can  alwajis  be 
readily  felt,  and  constitutes  au  important  surjjical  Kuide,  especially  in  eonueclion  with  the  sub- 
ject of  hernia.  It  is  nearly  in  the  .-i;une  horizontal  line  with  the  upper  ed^e  ()f  the  great  tro- 
chanter. In  thin  aidyeets  it  is  very  ai^itarent,  biU  in  the  oIk-sc  it  is  obscured  by  (he  jiubie  fat. 
It  <'an.  however,  l)e  detectetl  by  following  up  the  tendon  of  origin  of  the  Adthictor  longus 
musclt'. 

Surgical  Anatomy. — There  is  arrest  of  development  in  the  bones  of  the  pelvis  in  cases 
of  extn>version  ot  the  hla«lder;  the  anterior  part  of  the  pelvic  girtlle  being  deficient,  the  botlies 
of  the  pubie  bones  impt^rfectly  developed,  and  the  symphysis  absent.  The  puhic  Ixtnes  are 
aepantted  t<j  the  extent  oK  fmnj  two  to  four  inches,  the  superior  rami  shortened  and  directed 
forward,  and  the  obturator  ioramen  diuiinished  in  si;ie,  narrowed,  and  turned  outward.  The 
iliac  Iwines  arc  .straightened  out  more  than  normal.  The  .sacruuj  is  very  pemiliar.  The  lateral 
cttn*e.  instead  of  being  coneavc.  is  tiattcjied  out  or  even  convex,  with  the  ilio-sacral  facets 
lamed  more  outward  than  nv>rnud,  while  the  vertical  curve  is  straightened.' 

Fractures  of  the  pelvis  are  divided  into  fractures  of  tlie  false  |Kdvis  and  of  the  tnie  pelvis. 
FVactures  of  the  false  |)elvis  vary  in  extent :  a  small  (Hirtion  of  the  crest  may  he  hroken  or  one 
of  the  spinous  processes  may  l)c  torn  off,  antl  this  may  be  the  result  of  muscular  action  ;  or  the 
bone  may  be  extensively  eoinminuted.  This  latter  acciilcut  is  the  result  of  some  crushing  vio- 
lence, and  may  lie  complicated  with  fracture  of  the  true  pelvis.  The.se  cases  may  be  accom- 
l^nied  by  injury  to  the  intestine  as  it  lies  in  tlie  hollow  of  the  lH>ne,  tir  to  the  iliac  vessels  as 
they  course  along  the  margin  of  the  true  pelvis.  Fractures  of  the  true  pelvis  generally  occur 
th^>UJ^h  the  horizontal  ramus  of  the  os  puhis  and  the  a.'«cending  ramus  of  the  ischium,  as  this 
is  the  weakest  part  of  the  lx>ny  ring,  and  may  be  caused  either  by  crushing  violence  applied 

'  Wood.     Heath's  Dictionary  of  Practical  6'ur<;f<'y,  i.  426. 


286 


thf:  skeletox. 


in  an  antcro-postcrior  direction,  wlicn  tlio  irartiiro  occurs  from  direct  force,  or  by  compression 
laterally,  when  the  aeetuljula  are  pres^ni'd  tot'etiier.  and  the  bone  gives  way  in  the  same  place 
from  indirect  violence.  Oceiiaioiuilly  the  fracture  nmy  be  double,  oecurrinir  oti  both  sides  of  the 
body.  It  is  ill  these  ('a.'*c.H  that  injury  to  the  contained  viscera  is  liable  to  take  iilitce  :  (lie  urethra, 
the  bladder,  the  rcctiun,  the  vajtrina  in  the  female,  the  .*sni:dl  intestines,  and  even  the  uterus, 
have  all  been  laeerated  by  a  disithued  fnitj;nierit.  Fraclure.-^  of  the  acetabulum  are  oceasiomillv 
met  with  :  cither  a  portion  of  llie  rim  may  U-  bruketi  ofl",  ur  a  fracture  may  take  place  throu;iJi 
the  kittotn  of  the  cavity,  and  the  hi'ad  of  the  femur  driven  inward  ami  project  into  tlic  jiclvie 
cavity.  Sejiaration  of  the  Y-shaped  cartilage  at  the  bottum  of  the  aeetanulum  may  also  occur 
in  the  ytniiij!:  *Hubject,  separating  liie  bone  intf)  it.^  three  anatomical  portions*. 

The  sacrum  i.s  OLViwionally,  but  nirely,  broken  by  direet  \i«>leni'e — /,  r.  blows,  kicks,  or  falls 
on  the  |iart.  The  lesion  may  be  complicated  willi  injury  ti>  the  nerves  of  the  sacnd  plexus. 
Icailins  to  paralvHis  and  loss  of  sensation  in  the  Itnver  extremity,  or  to  incontinence  of  freces 
fnnn  paralysis  of  the  sphinetjer  ani. 

'Ihe  pelvic  Ijones  otlen  undergo  hnportant  deformity  in  rickets,  the  elFeet  of  which  in  the 
atlult  woman  may  interfere  serioiLsly  with  ehildbearinc.  In  coiiseiiuenee  uf  the  yieldinir  nature 
of  the  bones,  the  acetabula  become  apjiroxiniated,  the  symphysis  is  pushed  forward,  an<l  the 
antero- posterior  diameter  les.sene<l.  tti  osten-malacia  alsi^i  great  deformity  may  •)ceur.  the  ])clvis 
becoming  beak-sha[)ed.  The  |>romontory  of  the  sacrum  is  pushed  fiirwanl  by  the  weitrht  of  the 
bttdy,  and  the  sides  of  the  pelvis  are  approximated  by  the  pressure  of  the  iwo  thii.di-boiies:  this 
gives  to  the  ju'lvis  the  iieculiar  deti>rmity  which  is  characteristic  of  this  disease. 

THE  THIGH. 
The  Femur,  or  Thigh-Bone. 

The  Femur  {femitr^  the  thitjh)  is  the  bm^est.'  largest,  and  strnntrest  bone  in 
the  skeleton,  and  almost  perfectly  cylindrical  in  the  greater  part  of  its  extent.  In 
the  erect  posture  it  is  not  vertical,  being  separate*!  from  its  fellow  above  by  a 
considerable  interval,  which  eorresponds  to  the  entire  breadth  of  the  pelvis,  but 
inclining  gradually  downward  ami  inward,  so  u^s  to  approach  its  fellow  toward 
its  lower  part,  for  the  piir|»ose  of  bringing  the  knce-pdnt  near  the  line  of  gravity 
of  the  body.  The  degree  of  this  incliiintiou  varies  in  diflerent  ytersons,  and  is 
greater  in  the  fciualc  than  the  male,  on  acconnt  of  the  greater  breadth  of  the 
pelvis.  The  feiniii\  like  other  long  bones,  is  divisible  into  a  shaft  and  two 
extremities. 

The  Upper  Extremity  presents  for  examination  a  head,  a  neck,  and  the  great 
and  lesser  trochanters. 

The  head,  which  is  globular,  and  forms  rather  more  than  a  hemisphere,  is 
directed  ii|i\vard,  inward,  and  a  little  forward,  the  greater  part  of  its  convexity 
being  above  and  in  front.  Its  surface  is  smooth,  eoated  with  cartilage  in  the 
recent  state,  except  at  a  little  behind  and  below  its  centre,  where  is  an  ovoid 
depression,  for  the  attachment  of  the  ligamenttim  teres.  The  neck  is  a  flattened 
pyramidal  process  of  bone  whieli  connects  the  head  with  the  shaft.  It  varies  in 
length  and  oblimitly  at  various  jtcriods  of  life  and  ntider  clifterent  circumstances. 
The  angle  is  wiilcst  in  infancy,  and  becomes  K'ssened  during  growth,  so  that  at 
puberty  it  forms  a  gentle  curve  from  the  axis  of  the  shaft.  In  the  adult  it  forms 
an  angle  of  about  130°  with  the  shaft,  but  varies  in  inverse  proportion  to  the 
development  of  the  pelvis  and  the  stature.  In  eonse<juence  of  the  prominence  of 
the  hips  and  widening  of  the  pelvis  in  the  female,  the  neck  of  the  tbigiidione  forms 
more  nearly  a  right  angle  with  the  shaft  tlian  it  does  in  man.  It  has  been  stated 
that  the  anfjle  diminishes  in  old  a^e  and  the  direction  of  the  neck  becomes 
horizontal,  but  this  statement  is  frninded  on  insufficient  evidence.  Sir  George 
Humphry  states  that  the  angle  decreases  during  the  period  of  growth,  but  after 
full  growth  has  been  attained  it  does  not  usually  undergo  any  change,  even  in  old 
age.  He  further  states  that  the  angle  varies  Cfuisiderably  in  difl^erent  persons  of 
the  same  age.  It  is  smaller  in  short  than  in  long  bones,  and  when  the  pelvis 
is  wide,*  The  neck  is  flatteiietl  frotn  before  backward,  contracted  in  the  middle, 
and  broader  at  itjs  outer  extremity,  >\here  it  is  connected  with  the  shaft,  than  at 
its  summit,  where  it  is  attached  to  the  heail.     The  vertical  diameter  of  the  outer 

Mn  a  man  six  feet  hij^h  it  ineastire*  eighteen  inches — one-fourth  of  iht"  whole  body. 
'  JournnI  of  AtuUuunj  antt  Phjfifiijtofjy. 
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half  is  increa.eeil  liy  the  thicken- 
iijg  of  tht'  lower  e*i«re,  wliicli  .slopes 
downward  to  join  the  shaft  at  the 
lesser  trochanter,  so  that  the  outer 
half  of  the  neck  is  flattened  froui 
before  backward,  and  its  vertical 
diameter  measures  one-thir«i  mi>re 
than  the  antero-posterior.  The  inner  half  is 
smaller  and  of  a  more  circuhir  shape.  Tia- 
anterior  aurfave  of  the  neck  is  perforated  hv 
mimeroiis  vascular  foramina.  The  postrrwr 
surface  is  smooth,  and  is  broader  and  more 
concave  than  the  anterior;  it  gives  attachment 
to  the  posterior  pait  of  the  capsular  litjament 
of  the  hii»joint,  about  half  an  inch  ab(>ve  the 
posterior  intertrochanteric  line.  The  aupcn'or 
hordt-r  is  short  and  thick,  and  terminates  exter- 
nally at  the  great  trochanter:  its  surface  is  per- 
forated by  large  foramina.  The  Inferinr  border, 
long  and  narrow,  curves  a  little  backward,  to 
terniinale  at  the  lesser  trochanter. 

The  Trockanters  [rftoydw,  to  run  or  roll)  are 
fjromineiit  processes  of  bone  which  afford  lever- 
age to  the  muscles  which  rotate  the  thigh  on  its 
axis.  They  are  two  in  number,  tlie  great  and 
the  lesser. 

The  Great  Trochanter  is  a  large,  irregular, 
(juadrilateral  emincticc,  situated  at  tljc  outer 
side  of  the  neck,  at  its  juncti<ui  with  the  upper 
part  of  the  shaft.  It  is  directed  a  Httte  out- 
ward and  backward,  and  in  the  adult  is  about 
three-<iuarter8  i)f  an  inch  b>wer  tlian  the  head. 
It  presents  for  examination  two  surfaces  and 
four  borders.  The  rjiernal  gurface,  qtia<iri- 
lateral  in  form,  is  broad,  rough,  convex,  and 
marked  by  a  prominent  diagonal  line,  which 
extends  from  the  posterior  superior  to  the 
anterior  inferior  angle;  this  line  serves  for  the 
attachment  of  the  tendon  of  the  Gluteus  medius. 
Above  the  line  is  a  triangular  surface,  some- 
times rough  fru^  part  of  tlie  ten4lon  of  the  same 
muscle,  sometimes  smooth  for  the  interposition 
of  a  bursa  between  that  tendon  aiul  the  Ixme. 
Below  and  behind  the  diagonal  line  is  a  smooth, 
triangular  surface,  over  which  the  tendon  of  the 
Gluteus  niaximus  muscle  phiys,  a  bursa  being 
interposed.  The  internal  nurfan-  is  of  much 
less  extent  than  the  external,  and  presents  at 
its  base  a  deep  depression,  the  dit/ital  or  tro- 
chanterie  j'oma,  for  the  attachment  of  the  tendon 
of  the  Obturator  extermis  muscle,  ami  in  front 
of  this  an  impression  fi>r  the  attachment  of  ihe 
Obturator  internus  and  Gi'melli.  The  auftrrwr 
border  is  free;  it  is  thick  and  irregular,  and 
marked  near  the  centre  by  an  impression  for 
the  attachment  of  the  Pyriformis.  The  inferior 
border  c<»rrespoDds  to  the  point  of  junction  of 
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tiie  base  of  the  trochanter  with  the  outer  surface  of  the  shaft;  it  is  marked  by  a 
rou^h,  prominent,  slightly  curved  ridge,  which  gives  attachment  to  the  upper 
]>art  of  the  Vastus  externum  muscle.  The  mtttrior  hortler  is  prominent,  somewhat 
irregular,  as  well  as  the  surface  of  bone  immediately  below  it ;  it  aifords  attach- 
ment at  its  outer  part  to  the  Gluteus  minimus.  Tbe  pottterior  border  is  very 
jirorainent,  and  appears  as  a  free,  rounded  edge,  which  forms  the  back  part  of  the 
digital  fossa. 

The  Lesser  Trochanter  is  a  conical  eminence  which  varies  in  size  in  different 
subjects;  it  projects  from  the  lower  and  back  part  of  the  base  of  the  neck.  Its 
base  is  triangular,  and  connected  with  the  adjacent  parts  of  the  bone  by  three 
well-marked  borders:  two  of  these  are  above — the  JH^'r/Jrt/ continuous  with  the 
lower  border  of  the  neck,  the  external  with  the  posterior  intertrochanteric  line — 
while  the  infen'ttr  honier  is  continuous  with  the  middle  division  of  the  linea 
aspera.  Its  summit,  which  is  directed  inward  and  Ijnckward,  is  rough,  and 
gives  insertion  to  the  tendon  of  the  Psoas  magntis.  The  Iliacus  is  inserted  into 
the  shaft  below  the  lesser  trochanter  between  the  A'astus  intern us  in  front  and 
the  Pectineus  behind. 

A  well-marked  prominence  of  variable  size,  which  projects  from  the  upper 
and  front  [jart  of  the  neck  at  its  junction  with  the  great  trochanter,  is  calieil  the 
tuherele  of  the  fenmr ;  it  is  the  point  of  meeting  of  five  muscles:  the  Gluteus 
minimus  externally,  the  Vastus  externus  below,  and  the  tendon  of  the  Obturator 
internus  and  Gemelli  above,  Runiiing  obliquely  downward  and  inward  from 
the  tubercle  is  the  spiral  line  of  the  femur,  or  anttrior  inttrtrochmiterii'  lint: ;  it 
winds  round  the  inner  side  of  the  shaft,  below  the  lesser  trochanter,  and  termi- 
nates in  the  linea  aspera.  about  two  inches  below  this  eminence.  Its  upper  half 
is  rough,  and  aflords  attucbnicnt  to  the  capsular  ligament  of  the  hip-joint ;  its 
lower  half  is  less  prouiinent,  and  gives  attachment  to  the  upper  part  of  the  Vastus 
internus.  Running  obliquely  d<»vvnvvard  and  inward  from  the  summit  of  the 
great  trochanter  on  the  posterior  surface  of  the  neck  is  a  %'ery  prominent*  well- 
marked  ridge,  the  pofstn'ior  iutertrochfttttfric  line.  Its  upper  half  forms  the 
posterior  border  of  the  great  trochanter,  and  its  lower  half  runs  downward  and 
iuwani  across  the  neck  of  the  bone  to  the  upper  and  back  part  of  the  lesser, 
trochanter,  A  slight  ridge  sometimes  commences  abtujt  the  middle  of  the  posterior' 
intertrochanteric  line,  and  passes  vertically  downwanl  for  about  two  inches  along 
the  back  part  af  the  shaft:  it  is  called  the  Itiu'tt  (ptadrttta,  and  gives  attachment  to 
the  tjuadratus  femoris  and  a  few  fibres  of  the  Adductor  magnus  muscles.' 

The  Shafts  almost  cylindrical  in  form,  is  a  little  broa<ier  above  than  in  the 
centre,  and  somewhat  flattened  below,  from  before  backward.  It  is  slightly 
arched,  so  as  to  be  convex  in  front  and  concave  behind,  where  it  is  strengthened 
by  11  prominent  longitudinal  ridge,  the  Unea  aHfu-rn.  It  presents  for  examination 
three  borders,  separating  three  surfaces.  Of  the  three  borders,  one,  the  linea 
aspera,  is  posterior;  the  other  two  are  placed  laterally. 

The  linea  aspera  (Fig.  214)  is  a  prominent  longitudinal  ridge  or  crest,  on  the 
middle  third  of  the  bone,  presenting  an  external  lip,  an  internal  lip,  and  a  rough 
intermediate  space.  Above,  this  crest  is  proionge<l  by  three  ridges.  The  most 
external  one  is  very  rough,  and  is  eontinue<l  almost  vertically  upward  to  the  base 
of  the  great  trochanter.  It  is  sometimes  termed  the  tjhfeal  ridfje^  and  gives  attach- 
ment to  part  of  the  Gluteus  maximus  muscle;  its  upper  part  is  often  elongated 
into  a  roughened  crest,  on  which  is  a  more  or  less  well-marked,  rounded  tubercle,  a 
rudiraental  third  trochanter.  The  middle  ridge,  the  least  distinct,  is  continued  to 
the  base  of  the  trochanter  miririr,  ami  the  internal  one  is  lost  above  in  the  spiral 
line  of  the  fetuur.  Below,  the  linea  aspera  is  prolonged  by  two  ridges,  which 
enclose  between  them  a  triangular  space,  the  popfif^'al  apace,  upon  which  rests  the  i 
popliteal  artery.     Of  these  two  ridges,  the  outer  one  is  the  more  prominent,  and 

'Genemlly  there  is  merely  n  aUffht  thiikcning  a\)o%ii  the  centre  of  the  intertrochanteric  line, 
niarking  the  point  n(  attnchiuent  of  the  (|tmdratiis  femoris.  Thb  is  bermed  by  some  anatomists  the 
Utbercte  of  the  (JuadrcUm. 
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descends  to  the  summit  of  the 
outer  condyle.  The  inner  one 
is  less  marked,  esjteeiitlly  at  its 
upper  j»art,  where  it  is  crossed 
by  the  t'euiorfil  artery.  It  ter- 
minates, below,  at  the  summit 
of  the  internal  condyle,  in  )i 
small  tubercle,  the  Atithictor 
(uberclf,  which  afFonls  uttach- 
ment  to  the  tend*>n  of  the  Ad- 
ductor magnu!*. 

To  the  inner  lijj  of  the  linea 
Oiipera  and  its  inner  prolongation 
above  and  below  is  attached  the 
Vastus  internus,  and  to  the  outer 
lip  and  its  outer  prolongation 
above  is  attached  the  A  astus 
externus.  The  Atlductor  magnus 
is  attached  to  the  linea  aspera,  to 
its  outer  prolongation  above  and 
its  inner  prolongation  below. 
Between  the  Vastus  externus  and 
the  Adductor  magiius  are 
attached  two  muscles — viz.  the 
(fluteus  maximus  ab*>ve,  and  the 
short  head  of  the  Biceps  below. 
Between  the  Adductor  uiagnus 
atid  the  Vjistus  internus  four 
muscles  are  attached:  the  Iliacus 
'and  Pectineus  altove  (the  latter 
to  the  middle  of  the  U]*per  divis- 
ions); below  tliese,  the  Adductor 
brevisand  Adductor  lonijus.  The 
linea  aspera  is  perforated  a  little 
below  its  centre  by  the  nutrient 
canal,  which  is  directed  obli*|uely 
upward. 

The  two  htU'ral  honlers  of  the 
femur  are  only  slightly  marked, 
the  outer  one  extending  from 
the  anterior  inferior  angle  of  the 
great  trochunter  to  the  anterior 
extremity  of  ttie  external 
condyle;  the  inner  one  from  tlie 
spiral  line,  at  a  point  opposite 
the  trochanter  minor,  to  the  an- 
terior extremity  of  the  internul 
condyle.  The  internal  border 
marks  the  limit  of  attachment 
of  the  CrurcMs  muscle  internally. 

The  anterior  surface  includes 
that  portion  of  the  shaft  which 
is  situated  between  the  two 
lateral  borders.  It  is  smonth, 
convex,  broader  above  and  l>elow 
than  in  the  centre,  slightly 
twisted,  80  that  its  upper  part  is 
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•lircH'ted  forwaril  and  a  little  outward,  its  lower  part  forward,  and  a  little  inward. 
To  the  ttpper  three-fourths  of  (his  surface  the  <Jriirens  is  attached;  the  lower 
fourth  is  separated  from  the  muscle  by  the  intervention  of  the  synovial 
membrane  of  the  knee-joint  and  a  bursa,  and  affunls  attachment  to  the 
Subcrureus  to  a  small  extent.  The  ixterual  Aurfttee  includes  the  jjorhon 
of  bone  between  the  external  border  and  the  outer  lip  of  the  linea  asjjera :  it  is 
continuous  above  with  the  outer  surface  of  the  jjreat  trochantei".  beb>w  with  the 
outer  surface  of  the  external  ctindyle;  to  its  upper  three-fourths  is  attached  the 
outer  portion  of  the  Crnreus  muscle.  Th.e  inter  ft  til  fturffU-i'  includes  the  portion  of 
bone  between  the  internal  border  and  the  inner  lip  of  the  linea  aspera ;  it  is 
continuous  above  with  the  lower  border  of  the  neck,  below  with  the  inner  side  of 
the  internal  condyle  :  it  is  covered  by  the  Vaatus  internus  muscle. 

Tiie  Lower  Extremity,  larger  than  the  upper,  is  of  a  cidioicl  form,  flattened  from 
before  backward,  and  <livi4led  into  two  large  eminences,  the  coitdifhsi  {x6uo'/Aoz<, 
a  knuckle),  by  an  interval  which  jtresenfss  a  smooth  depression  in  front  called  the 
trochlea^  and  a  notch  of  C(Uisiderablc  size  behind — the  iitfercomlf/ltnil  Jiotch,  The 
ejrtertiat  eoudt/h'  is  the  more  prominent  anteriiudy,  and  is  tlie  broader  both  in  the 
antero-jiosteri(U"  an<l  transverse  diameters.  The  iutcrtittl  rotult/h'  is  the  narrower, 
longer,  and  more  prominent  inferiorly.  This  difference  in  the  lengtli  of  the  two 
condyles  is  only  observed  when  the  bone  is  perpendicular,  and  depends  upon  the 
obliquity  of  the  thigh-hones,  in  consetjuencc  of  their  separation  above  at  the 
articulation  with  the  jielvis.  If  the  femur  is  held  fiblirjuely,  the  surfaces  of  the 
two  condyles  will  be  seen  to  be  nearly  horizontal.  The  two  condyles  are  directly 
cttniinuous  in  front,  and  form  a  smooth  trochlear  surface,  which  articulates  with 
the  patella.  It  presents  a  median  groove,  which  extends  downward  and  hack- 
ward  to  the  intercondyloi<i  notch;  and  two  lateral  convexities,  of  which  the 
external  is  the  broader,  more  prominent,  and  prolonged  farther  upward  ripttn  the 
front  of  the  outer  condyle.  The  external  border  is  also  more  prominent,  and  aseends 
higher  than  the  internal  one.  The  intercondyloid  notch  lodges  the  crucial  liga- j 
ments  ;  it  is  bounded  laterally  by  the  opjjosed  .surfaces  of  the  two  condyles,  and  in 
front  by  the  lower  end  of  the  shaft. 

Outer  Condyle. — The  uttfcr  tfurfaft'  of  the  external  condyle  presents,  a  little 
behind  its  centre,  an  eminence,  the  ouUr  fttherfHth^  :  it  is  less  prominent  than  the 
inner  tuberosity,  and  gives  attachment  to  the  external  lateral  ligaments  of  the 
knee.  Immediately  beneath  it  is  a  groove  which  commences  at  a  depression  a 
little  behind  the  centre  of  the  lower  bcu-der  of  this  surface  :  the  front  part  of  this 
depression  gives  origin  to  the  Popliteus  muscle,  the  tendon  of  which  is  lodged  in 
the  groove  during  flexion  of  the  knee.  The  groove  is  smooth,  covered  w  ith  cartilage 
in  the  recent  state,  and  runs  upward  and  backward  to  the  posterior  extrenn'ty 
of  the  condyle.  The  intn'r  Murfttn-  of  the  outer  condyle  forms  one  of  the  lateral 
boundaries  of  the  intereondyloid  notch,  and  gives  attachment,  by  its  posterior  |iart. 
to  the  anterior  crucial  ligament.  The  htfi'n'tir  surface,  is  convex,  smooth,  and 
broader  than  that  of  the  internal  condyle.  The  posterior  extremity  is  convex 
and  smooth:  just  above  the  articular  surface  is  a  depression  for  the  tendon  of  the 
outer  head  of  the  Gastrocnemius,  above  wliieh  is  the  origin  of  the  IMautaris. 

Inner  Condyle. ^ — The  utntr  ^fHti'ttce  of  the  inner  condyle  presents  a  convex 
eminence,  the  tnftrr  tuhcrositt/,  rough  for  the  attachment  of  the  internal  lateral 
ligament.  The  outer  side  of  the  inner  condyle  forms  one  of  the  lateral  boundaries 
of  the  intercimclyloid  notch,  and  gives  attachment,  by  its  anterior  part,  to  the 
posterior  crucial  ligament.  Its  infcrwr  or  arttmhir  »nrfaiH'  is  convex,  and 
presents  a  less  extensive  surface  than  the  external  condyle.  Just  above  the  articular 
surface  of  the  condyle,  Itehinil,  is  a  depre.'^sion  for  the  tendon  of  origin  of  the  inner 
head  of  the  (Sastrocnemins. 

Structure. — The  shaft  <d'  the  femur  is  a  cylinder  of  compact  tissue,  hollowed 
by  a  large  medullary  canal.  The  cylinder  is  of  great  thickness  and  density  in  the 
middle  third  of  the  shaft,  where  the  bime  is  narrowest  and  the  medtdhiry  canal 
well  formed;  but  above  and  helow  this  the  cylinder  gradually  becomes  thinner. 
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owing  to  a  separation  of  the  layers  of  the  bone  into  cancelli.  which  prujeet  into  the 
medullary  canal  and  finally  ohiiterate  it,  so  that  the  iij)per  and  lower'ends  of  the 
shaft,  and  the  articular  extremities  more  especially,  consist  of  cancellated  tissue 
invested  hy  a  tliin,   compact  layer. 

The  arrangement  of  the  cancelli  in  the  ends  of  the  femur  is  remarkable.  In 
the  upper  end  they  are  arranged  in  two  sets.  One,  starting  from  the  top  of  the  head. 
the  upper  surface  of  the  neck,  and  the  great  trochanter,  converge  to  the  inner 
circumference  of  the  shaft  (Fig.  i215);  these  are  placed  in  the  direction  of  greatest 
pressure,  and  serve  to  supjiort  the  vertical  weight  «)f  the  body.  The  second  set 
are  planes  of  lamella^  intersecting  the  former  nearlv  at  right  angles,  and  are  situ- 
ated in  the  line  of  the  greatest  ^fg^yr^^y^crmt  uurhauUr. 
tension — that  is  to  say,  along  the 
lines  in  which  the  muscles  and 
ligaments  exert  their  traction. 
In   the  head   rif  the  bone    these 
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planes  are  arranged  in  a  curved  form,  in  (trder  to  strengthen  the  bone  when  expof?ed 
to  pressure  in  all  directions.  In  the  midst  of  the  cancellous  ti.ssue  of  the  neck  is 
a  vertical  plane  of  compact  bone,  the  femoral  npur  (ralear  f't^moraJe)  which  com- 
mences at  the  point  where  the  neck  joins  the  shaft  midway  between  the  lesser 
trochanter  and  the  internal  border  of  the  shaft  of  the  bone,  and  extends  in  the 
direction  of  the  digital  fossa  (Fig.  21 H).  This  materially  strengthens  this  portion 
of  the  bone.  Another  |)oint  in  cumection  with  the  structure  of  the  neck  <>f  the 
femur  rerpiires  mention,  especially  on  account  of  its  influence  on  the  prodnctton  of 
fracture  in  this  situation.  It  will  be  noticed  that  a  considerable  portion  of  tlie 
great  trochanter  lies  behind  the -level  of  the  posterior  surface  of  the  neck  ;  and  if  a 
section  be  made  through  the  trochanter  at  this  level,  it  will  l)e  seen  that  the 
posterior  wall  of  the  neck  is  prolonged  into  the  trochanter.  This  prolongation  ia 
tenned  by  Bigelow  the  "  true  neck,"  '  an<l  forms  a  thin,  dense  plate  of  Itone,  which 
passes  beneath  the  posterior  intertrochanteric  ridge  toward  the  outer  surface  of 
the  bone. 

In  the  lower  end  the  cancelli  spring  on  all  sides  from  the  inner  surface  of 
the  cylinder,  and  descend  in  a  perpendicular  direction  to  the  articular  surface,  the 
cancelli  being  strongest  and  having  a  more  accurately  perpendicular  course  above 
the  condyles.     In  addition  to  this,  however,  iiorizoutul  planes  of  cancellous  tissue 
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are  to  be  seen,  so  that  the  spongy  tissue  in  tliis  situatinn  presents  an  appearance  of 
being  mappeti  out  into  a  series  of  rectangular  areas. 

Articulations. — With  three  bones  :  the  os  innuminatum,  tibia,  ami  patella. 

Development  (Fig.  217), — The  femur  is  ilevelo}>ed  hy  fpe  centres:  one  for  the 

shaft,  one  for  each  extremity,  and  one  for  each  trochanter.     Of  all  the  long  bones, 

except  the  clavicle,  it  is  the  first  to  show  traces  of  ossification  .■  this  commences  in 

the  shaft,  at  about  the  fifth  week  of  fiKtal  life,  the  centres  of  ossification  in  the 

epiphyses  appearing  in  the  following 
onterr  First,  in  the  lower  enii  of 
the  bone,  at  the  ninth  month  offietal 
life'  (from  this  the  condyles  and 
tuberosities  are  formed);  in  the  head 
at  the  end  of  the  first  year  after 
birth  ;  in  the  great  trochanter,  during 
the  fourth  year;  and  in  the  lesser 
trochanter,  between  the  thirteenth 
and  fourteenth.  The  order  in  which 
the  epiphyses  are  joined  to  the  shaft 
is  the  reverse  of  that  of  their  appear- 
ance: their  junction  does  not  com- 
mence until  after  puberty,  the  lesser 
trochanter  being  first  joined,  then 
the  great,  then  the  head,  and,  lastly, 
the  inferior  extremity  (the  first  in 
which  ossification  commenced),  which 
is  not  united  until  the  twentieth 
year. 

Attachment      of      Muaclea. — To 
twenty-three.      To    the    great    tro- 
chanter :  the  Gluteus  medius,  Gluteus 
minimus,  Pyriformis,  Obturator  inter- 
nus,   Obturator   externus.    Gemellus 
superior,     Gemellus     inferior,     and 
Quudratus   femoris.     To    the    lesser : 
trochanter :    the  Psoas  magnus   and 
the  Iliacus  below  it.     To   the  shaft: 
the  Vastus  externus.  Gluteus  maximns,  short  head  of  the  Biceps,  A'astus  internus. 
Adductor  magnus,  Pectineus,  Adductor   brevis,  Adductor  longus,   Crureus,   and 
Subcrureus.     To  the  condyles:  the  Gastrocnemius,  Plantaris,  and  Popliteus. 

Surface  Form.— -Tlie  femur  is  covertnl  with  mnsflcs.  st)  that  in  fairly  museul«r  subjects  the 
ishaft  is  not  to  be  ileteined  t1injn>>h  its  fleshy  coveriii;^.  and  the  iinly  i»urts  juvesi^ible  tii  the  touch 
are  the  outer  .Hurlnce  of  the  preat  tnn-liantcr  ami  the  Uover  cxpaiuled  en<l  of  the  Iwne.  The 
extemulsurfaee  nf  t)K"  L'reat  imchanter  is  to  be  felt.  eiii>ecially  in  t-tTtaiu  ^HtsiiiouHof  the  liiuh.  Its 
IKwitiun  is  ^'Ciierally  iniiifateil  by  a  tlepre«sion,  owin^:  to  tht^  lhu'kne.s.s  ot  the  Gluteus  meJius  and 
Hjiniujus,  whieh  piyiject  alxne  it.  When,  however,  the  thigh  is  flexed,  and  especially  if 
erossed  <»ver  the  opjiosite  nne,  the  trochanter  pr<K]uce8  a  hhint  eniinenee  nn  the  .surt'sice.  The 
upper  IwH'der  is  al«>nt  mi  a  line  with  the  spine  of  the  os  pid»is.  and  its  exact  level  is  indicated  by 
a  tine  drawn  trouj  the  anterior  superior  .spinous  prtK^'ss  of  the  ilium,  iiver  the  outer  side  of  the 
hip,  to  the  most  prominent  point  of  the  tuberosity  olthe  isehiuin.  This  \»  known  i\s  NiMaton's 
line.  The  outer  and  inner  tHjndyles  of  the  lower  extremity  are  easily  to  he  felt.  The  outer  one 
is  more  suboutannjus  than  the  inner  one,  and  readily  felt.  The  tuberosity  on  it  is  wmparatively 
little  developed,  hut  can  he  more  or  less  easily  recognized.  The  ituier  eoiidyle  is  ui(»re  thickly 
e(»vered,  ana  this  trivcs  a  treneral  convex  outline  to  this  part,  espeetally  when  the  knee  is 
flexed.  The  tuben.tsity  on  it  is  ea.sily  felt,  and  at  the  u]»iwr  part  of  the  condyle  the  sharp 
tnln'rele  for  tlie  in.sertton  of  the  lend<m  of  the  Adductor  nmitnus  ean  Ih«  rt'cov^inzed  without 
dlfheulty.  When  the  knee  is  flexed,  and  the  patella  .^^itnated  in  the  itUerval  lietween  the  con- 
dyles and  the  upper  end  of  the  tibia,  a  part  ol"  the  tnx'hlcar  surtaec  of  the  lemur  can  be  made 
out  above  (he  patella. 

Surgical  Anatomy.— There  are  one  or  two  points  about  the  ossification  of  the  femur 

^  This  is  the  only  epiphysis  id  which  osHitication  begins  before  birth. 
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MMTfng  on  practice  to  which  alluition  must  be  made.  It  has  been  stated  al:>ove  that  the 
lower  end  of  the  femur  is  the  only  epiphysis  in  whieh  ossification  has  commenced  at  the  time  of 
birth.  The  presence  of  this  ossific  centre  is.  therefore,  a  proof,  in  newly-bt>rn  children  found 
dead,  that  the  child  hn,s  arrived  at  the  full  pcriorl  of  utero-i^estation,  and  Lh  alwayis  relied  u|Km  in 
niedico-lesral  investiL'ations.  The  position  of  i lie  epiphysial  line  should  be  carefully  noted.  It 
is  on  a  level  with  the  avlductor  furtenle,  and  the  epiphysis  does  not,  thcrefon/^,  fonn  the  whole 
of  the  eartilase-dad  portion  of  the  lower  end  of  tlie  bono.  It  is  essential  to  bear  this  point  in 
mind  in  performin;Lr  excision  td"  the  knee,  since  growth  in  len^'th  of  the  femur  takes  place  chiefly 
from  the  lower  epi|)hysis.  and  any  interference  with  the  epiphysial  cartilage  in  a  youn>f  child 
►  Would  involve  s\ioh  ultimate  shortening  of  the  limb,  from  want  of  growth,  as  to  render  it 
IklRinst  useless.  Separation  of  the  lower  epiphysis  may  i;tke  place  up  to  the  ace  of  twenty,  at 
which  lime  it  becomes  c«jmplelcly  jtiitied  to  the  shaft  of  the  bone  ;  but.  as  a  matter  of  fjict,  few 
cjwe.*i  occur  after  the  age  of  sixteen  or  seventeen.  The  upper  ejiiphysis  of  the  femur  is  of 
interest  princiijally  on  a(?eouut  of  its  being  the  seat  of  oripm  of  a  larL'c  number  of  ea,ses  of 
tuWrcular  diseas*'  of  the  hip-Joint.  The  disease  commences  in  the  majority  of  eases  in  the 
highly  vasoulur  and  growing  tissue  in  the  rieighborhotidof  the  epiphysis,  and  Irom  here  extends 
into  the  Joint. 

Fractures  of  the  femur  are  divided,  like  tht^se  of  the  other  long  bones,  into  fractures  of  the 
upper  end ;  of  the  shaft ;  and  of  the  lower  end.  The  fractures  of  the  upper  end  may  be 
c!a.ssified  into  M  )  fractun.*  of  the  neck;  (2|  fracture  at  tlie  junction  of  the  neck  with  tlie  trreat 
tro«'hanter;  (H)  fracture  of  the  jL'reat  tni>chanter;  and  (4)  separation  of  the  epi]>Iiysis,  either 
of  the  head  or  of  the  creat  trochanter.  The  first  of  these,  fracture  of  the  neck,  is  usually 
termed  intracapsular  fracture,  but  this  is  scarcely  a  correct  desiirnation,  as.  owini;  to  the  altach- 
iDcnt  of  the  capsular  ligament,  the  fracture  maybe  partly  within  and  partly  without  the  cap- 
sule, when  the  fracture  ot^'urs  at  the  lower  part  of  the  neck.  It  generally  (k*oui"s  in  old  people, 
principally  women,  and  usually  from  a  very  slight  devrree  of  indirect  violence.  Probably 
the  main  nau^  of  the  fraeture  taking  place  in  old  people  is  in  consequence  of  the  dccenerative 
chanecs  which  the  bone  has  undergone.  Merkel  believes  that  it  is  niaitdy  due  to  the  ab.wrj>- 
tion  of  the  calcar  femonile.  These  fnictures  an.?  «Kra.si()ii!i;lly  impacted.  \a  a  rule  they  miiie  by 
fibnjus  tissue,  and  frei|«ent!y  no  union  takes  place,  and  the  surfaces  of  the  fracture  become 
smooth  and  eburnated. 

Fractures  at  the  junction  of  the  neck  with  the  creat  trochanter  are  usually  termed  extra- 
capsular, but  this  designation  is  also  iticorrert,  as  tKe  fraeture  is  partly  within  the  capsule, 
owing  to  its  attachment  in  front  to  the  anterior  intertn>chantcric  line,  which  is  situated  [>elow 
the  line  of  I'racture.  These  fnu'tures  are  produced  by  direct  violence  to  the  ^reat  trochanter,  as 
fivim  a  blow  or  fall  laterally  ou  the  hip.  IVom  the  manner  in  which  tlu-  atxident  is  caused,  the 
neck  of  the  bone  is  driven  into  the  trochanter,  where  it  may  rcruain  imjmctcd.  or  the  trochanter 
may  V>e  split  ujt  into  twi*  or  more  fragments,  and  thus  no  tixation  takes  place. 

Fractures  of  the  g'reat  Irwhanter  uiay  be  either  "obhtpie  fracture  through  the  trochanter 
major,  without  implicating  the  neck  of  the  Ikiuc"  (Astley  (V»i>erl,  or  separation  of  the  great 
trochanter.  Most  of  the  retMirded  canes  of  this  latter  injury  occurred  in  young  persttns,  and  were 
probably  cases  of  s«ipanuion  (tf  th(?  cpipljysis  ctf  the  great  trochunttT.  Separation  of  the  epiphysis 
of  the  head  of  the  lenjur  has  been  said  to  occur,  but,  as  ikr  as  I  know,  has  never  been  verified 
by  i:>«»st-mortem  examination. 

Fractures  of  the  shaf\  may  «x*cur  at  any  part,  but  the  most  usual  situation  is  at  <ir  near  the 
centre  of  the  Ixmc.  They  may  be  caused  by  direct  or  indirect  violence  or  by  mu.'^nilar  action. 
Fracturt^  of  the  upjier  third  of  the  shaft  are  almost  always  the  result  of  indirect  violence, 
whilst  those  of  the  lower  third  are  the  result,  for  the  most  part,  of  direct  violence.  In  the 
midtjle  third  fractures  oiTur  from  lx>th  forms  of  injury  in  ab<»ut  erpial  p  ni  port  ion. s.  Fractures 
of  the  shaft  are  irenerally  obli(|ue,  but  they  may  be  transverstt,  longitudinal,  or  spiral.  The 
transverse  fracture  occurs  most  fre^iuently  in  ( hildren.  The  fractures  (d'  the  lower  end  «d'  the 
fernur  inclnde  traasverse  fra<*ture  above  the  c<»ndyle8.  the  most  common  ;  and  this  may  W  com- 
plicated by  a  vertical  fracture  between  the  condyles,  ct>ustituting  the  T-shaped  fracture.  In 
these  cases  the  popliteal  artcn,'  is  in  dauirer  cd'  bcirrg  woimdod.  ()bll*pjc  fracture,  separating 
either  the  internal  or  external  condyle,  and  a  longitudinal  incomplete  fracture  between  the  con- 
dyles, may  als«j  take  place. 

Tlie  f«*tnur  as  well  as  the  other  Ixmes  of  the  leg  are  frerpiently  the  .seat  of  acute  necrosis  in 

oung  children.     This  is  no  doubt  due  to  their  irreater  exposure  t<i  injury,  which  is  of\en  the 

Rixcitinir  cause  of  this  disease.     Tumoi"s  not  un  frequently  are  found  growing  from  the  femur: 

the  most  common  forms  being  sarcoma,  which  may  grow  either  froiu  the  periosteum  or  from  the 

medullar)'  tissue  within  the  interior  of  the  bone ;    and  exostosis,  whiA  is  commonly   found 

oriinnating  Id  the  neighborhood  of  the  epiphysial  cartilage  of  the  lower  end. 

THE  LEO. 

The  skeleton  of  the  Leg  con.siiits  of  three  bone.s  :  the  Patella,  a  large  sesamoid 
bone,  placed  in  front  of  the  knee ;  the  Tibia;  and  the  Fibula. 

The  Patella  (Figs.  218,  219.) 
Tbe  Patella  (patella,  a.  small  pan)  is  a  flat,  triangular  bone,  situated  at  the 
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anterior    part  of    the    knee-joint.     It  is    usually    regarded  as  a  sesamoid  bone, 
developed   in  the  tendon  of  the  Quadriceps  extensor.     It   resembles  these  bonesi 

(1)  in  its  heing  developed  in  a 
tendon  ;  (2)  in  its  centre  of  ossi- 
liciUion  presenting  a  knotty  or 
tuberculated  outline  similar  to 
other  sesamoid  bones:  (3)  in  its 
structure  being  composed  mainly 
of  dense  cancellous  tissue,  as  in 
the  other  sesaiiii>iii  bones.  It 
serves  to  protect  the  frtmt  of 
the  joint,  and  increases  the 
leverage  of  the  Qiia<lriceps  ex- 
tensor by  making  it  act  at  a 
greater  angle.  It  presents  an 
anterior  and  posterior  surface,  three  borders,  and  an  a[)ex. 

The  anterior  surface  is  convex.  ]>erforated  hy  small  apertures,  for  the  passage 
of  nutrient  vessels,  and  marked  by  numerous  rough,  hmgituilinal  strise.  This 
sui-face  is  covered,  in  the  recent  state,  by  an  expansion  from  the  tendon  of  the] 
Quadriceps  extensor,  which  is  continuous  below  with  the  superficial  fibres  of  the 
ligament iim  patelhe.  It  is  separated  from  the  integument  by  a  bursa.  The 
posterior  surface  presents  a  smooth,  oval-sha]>ed,  articular  surface,  covered  with 
cartilage  in  the  recent  state,  and  <livided  into  two  facets  by  a  vertical  ridge,  which 
descends  from  the  superior  border  toward  the  inferior  tingle  of  the  bone.  The 
ridge  corresponds  to  the  groove  on  the  trochlear  surface  of  the  femur,  and  the  two 
facets  U\  the  articular  surtaces  of  the  two  condyles  ;  the  outer  facet,  for  articulation 
with  the  outer  condyle,  being  the  broader  and  deeper.  This  character  serves  to 
indicate  the  side  to  which  the  bone  bebmgs.  Below  the  articular  surface  is  a 
roughs  convex,  non-aiticular  depression,  the  lower  half  of  which  gives  attachment  j 
to  the  ligumentum  patclhe,  the  upper  half  being  se])arated  from  the  head  of  the 
tibia  by  adipose  tissue. 

The  superior  border  is  thick,  and  sloped  from  behind,  downward  and  forward: 
it  gives  attachment  to  that  portion  of  the  Quadriceps  extensor  which  is  derived 
from  the  Rectus  and  Crureus  muscles.  The  lateral  borders  are  thinner,  converging 
below.  They  give  attachment  to  that  portion  of  the  Quadriceps  extensor  derived 
from  the  external  and  interna]  Vasti  muscles. 

The  apex  is  pointed,  and  gives  attachment  to  the  ligamentum  patella?. 
Structure. — ^It  consists  of  a  nearly   uniform  dense  cancellous  tissue  covered 
by  a  thin  compact  lamina.     The  cancelli  immediately  beneath  the  anterior  surface 
are  arninged   parallel   with  it.     In  the  rest  of  the  bone  they  I'adiate  from  the 
posterifo'  articular  surface    toward  the  other  jmrts  of  the  hone. 

Development. — By  a  single  centre^  which  nuikes  its  appearance,  according  to 
Bt^clard,  about  the  third  year.  In  two  instances  I  have  seen  this  hone  cartilagi- 
nous throughtjut,  at  a  much  later  period  (six  years).  More  rarely,  the  bone  is 
developed  by  two  centres,  placed  side  by  side.  Ossification  is  completed  about  the 
age  of  puberty. 

Articulations. — With  the  two  condyles  of  the  femur. 
Attachment  of  Muscles.  ^ — To  four:  the  Rectus,  Crureus,  Vastus  internus,  and 
^'astus  externus.    These  muscles,  joined  at  their  insertion,  constitute  the  Quadriceps 
extensor  cruris. 

Surface  Form.— The  external  surface  of  the  patella  nui  l«i  seen  and  feU  iti  frunt  of  thej 
kiu'c.  Iti  tlu"  t>xt.ontle<l  position  of  the  limh  the  infernal  bonier  is  a  little  more  pnuninent  than 
the  outer,  and  if  the  Qiiadrieejts  extensor  is  n'laxod,  the  twne  can  he  moved  from  side  to  side 
and  appears  to  W  luoselv  fixed.  H'  the  joint  is  flexed,  the  patella  recedes  into  the  hollow 
between  the  «^>ndyles  of  the  femur  and  the  upper  end  of  the  tibia,  and  becomes  firmly  fixed 
against  tlje  lemur. 

Surgical  Anatomy. — The  main  surgical  interest  about  tlie  patella  is  in  eonuet-tion  with 
iractnros  :   whieh  are  of  eommoa  occurrence.     They  iu;iy  he  produced  by  muscular  action  ;  that 
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tilto  say.  by  violent  contraction  of  the  Quadriee|i8  exien.sor  while  the  liitib  is  in  a  [x»Kili«jii  of 
seini'flt'xiun,  so  thsit  tlie  burie  is  si»fipi>tMl  across  the  coiiJyk's;  or  by  direct  viuU'tH'o,  such  as 
falls  on  the  knee.  In  the  ii»rmer  elass  ♦»!'  rase^  the  fracture  is  transverse  ;  in  tlie  latter  it  may 
be  obliiiue,  longitudinal,  stellate,  or  the  bone  variously  eomminuted.  The  principal  interest  in 
these  euseu  attmdies  to  their  treutnieut.  Uvvinj;  to  the  wide  sepnration  of  the  iracnients.  and 
the  difficulty  there  is  in  inaintiiininir  them  in  appf.»»itioii.  union  lakes  placu  by  fibrons*  lisf^iie, 
an<l  this  may  8uhse«|uently  stretch,  producing  wide  separation  of  the  fragments  and  r>crni:tnent 
lameness.  Various  plans.  itj<-lndin>r  openiuir  the  joint  and  suturing  the  IracTJients,  nave  been 
udviM-ated  for  ovcrcomint;  this  difficulty. 

In  the  larger  number  of  crises  of  fracture  of  the  patella  the  knee-joint  is  involved,  the  car- 
tilage which  covers  it.s  posterior  HuH'aee  being  als<t  torn  In  some  ruses  of  fracture  from  dirtM't 
violence,  however,  this  need  not  necessjxrily  happen,  the  lesion  involving  only  the  superficial 
part  of  the  Ixjne;  and,  as  Morris  has  i)ointe<J  out.  if  is  an  anatomical  possibility,  in  complete 
Iracture,  if  the  lesion  involve  only  the  lower  and  non-articular  part  of  the  bone,  for  it  to  take 
place  without  iiyurj'  to  the  synovial  raenibranc. 


The  Tibia  (Figs.  220.  221). 

The  Tibia  {tibia,  a  flttte  or  pipe)  is  situated  at  the  fnmt  and  inner  side  of  the 
leg,  and,  exceptinj;  the  femur,  is  the  longest  nnd  largest  bone  in  the  skeleton.  It 
is  prismoid  in  fortn.  expanded  above,  where  it  enters  into  the  knee-joint,  more 
slightly  enlarged  below.  In  the  insile  its  direction  is  vertical  and  parallel  with 
the  bone  of  the  opposite  siile ;  but  in  the  female  it  has  a  slighlly  obliijue  direction 
downward  and  outward,  to  compensate  for  the  obliipie  direction  of  the  femur 
inward.     It  presents  for  examination  u  jshaft  and  two  extremities. 

The  Upper  Extremity,  or  Head,  is  large*  and  expanded  on  each  si<ie  into  two 
lateral  eminences,  the  fttbtrosttieji.  Sitpfriorlf/,  the  tuberosities  present  two  smooth, 
concave  surfaces,  which  articulate  with  the  condyles  of  the  fctnur  ;  the  internal, 
articular  surface  is  longer,  deeper,  and  narrower  than  tiie  external,  oval  from 
before  backward,  to  articulate  with  the  internal  condyle;  the  external  one 
is  broader,  flatter,  and  more  circular,  to  articulate  with  the  external  condyle. 
Between  the  two  artictilai'  surfaces,  and  nearer  the  posterior  than  the  jinterior 
aspect  of  the  bone,  is  an  eminence,  the  ntpinnus  jmjct'»»  of  the  tibia,  surmounted 
by  a  prominent  tubercle  on  each  .side,  vvlitch  gives  attachment  to  the  extremities 
of  the  semilunar  fibro-cartilages ;  in  front  and  behind  the  spinous  process  is  a 
rough  depressiori  for  the  attachment  of  the  anterior  and  posterior  crucial  ligaments 
an<li  the  semilunar  tibro-cartilages.  The  titttcrior  sia'faces  of  the  tuberosities  are 
continuims  with  one  another,  forming  a  single  large  surface,  which  is  somewhat 
flattened:  it  is  triangiihir,  broad  above,  and  perforated  h\  large  vascular  foramina; 
narrow  below,  where  it  terminates  in  a  prominent  oblong  elevation  of  large  size, 
the  tubercle  of  the  tibia  ;  the  h)wer  half  of  this  tubercle  is  rough,  for  the  attachment 
of  the  ligamentum  patclhe  ;  the  upper  half  presents  a  smooth  facet  supporting, 
in  the  recent  state,  a  bursa  w  hich  separates  the  ligament  from  the  bone.  Posteriorly 
the  tuberosities  are  separated  from  each  other  by  a  shallow  depression,  the* 
popliteal  notch,  which  gives  attachment  to  part  nf  the  posterior  crucial  ligament 
and  part  of  the  posterior  ligament,  of  the  knee-joint.  The  inner  tubertufif//  j)resents 
jiosteriorly  a  deej)  transverse  groove,  for  the  insertion  of  one  of  the  fa.sciculi  of 
the  tendon  of  the  Senii-membranosus.  Its  httcnd  t^nrfaee  is  convex,  rough,  and 
prominent :  it  gives  attachment  to  the  internal  lateral  ligament.  The  outer  tuber- 
osity presents  ]>osteriorly  a  flat  articular  facet,  nearly  circular  in  form,  directed 
downward,  backward,  and  outward,  for  articulation  with  the  fibula.  Its  lateral 
.surface  is  convex  and  rough,  more  prominent  in  front  than  the  internal :  it 
presents  a  prominent  rough  eminence,  situated  on  a  level  with  the  upper  biu'dcr  of 
the  tubercle  of  the  til)ia,  for  the  attachment  of  ihc  ilio-tibial  haml.  Just  below 
this  the  Extensor  longus  digitorum  and  a  slip  from  the  Biceps  are  attached. 

The  Bliaft  of  the  tibia  is  of  a  triangular  prismcnd  form,  broad  above,  gra<lually 
decreasing  in  size  to  its  most  slender  part,  at  the  commencement  of  its  lower 
fourth,  where  fracture  most  frequently  occurs;  it  then  enhirges  again  toward  its 
lower  extremity.      It  presents  for  examinatirui  three  borders  and   three  surfaces. 

The  anterior  border,  the  most  prominent  (d'  the  three,  is  calle<l  the  crest  of  the 
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Head.  tihia^  or^  in  popular  language,  the 

fthhi  ;  it  commences  above  at  the 
tnherde,  and  terniitiates  below  at 
the  anterior  margin  of  the  inner 
rnnlieolus.  ThiB  border  is  very 
jirominent  in  the  ujtper  two- 
thinls  of  its  extent,  smooth  and 
roiUHled  below.  It  preseiitK  a 
very  flexuoiis  coiirne,  bein^  nsiuilly 
curved  outward  above  anil  inward 
bebtw  :  it  gives  attachment  to  the 
deep  fascia  of  the  leg. 

The  internal  border  is  sm<ioth 
and  n)unded  above  an<t  below, 
hut  more  prominent  in  the 
centre;  it  eomnience»  at  the 
back  part  of  the  inner  tuberosity, 
and  terminates  at  the  posterior 
border  of  the  internal  mttlleoliis; 
its  upjier  part  gives  attaehment 
to  the  internal  lateral  ligament 
of  the  knee  to  the  extent  of 
about  two  inches,  and  to  some 
fibres  of  the  Popliteus  muscle ; 
its  middle  third  to  some  fibres 
of  the  Sfdeus  and  Flexor  longus 
digitonini  muscles. 

Tlie  external  border,  or  in- 
terosseous ridge»  is  thin  and 
prominent,  especially  its  central 
part,  and  gives  attachment  to 
the  intentsseons  menihrane;  it 
commences  above  in  front  of  the 
fibular  articular  tacet,  and  bifur- 
cates below,  to  form  the  bounda- 
ries of  a  triangular  rough  surface, 
for  the  attachment  of  the  inter- 
osseous ligament  connecting  the 
tibia  and   filodu. 

The  internal  surface  is  smooth, 
convex,  and  broader  above  than 
below;  its  upper  ihiiil.  directed 
forward  and  inwanL  is  covered 
by  the  aponeurosis  derived  from 
the  tendnn  of  the  Sartorius,  and 
by  the  tendons  of  tbe  (Jracilts 
-V  ''Hid  Semitendinosus,  all  <>f  which 

^A  are  inserted  nearly  as  far  forward 

""''^'l*^ /^  .Nam  a^  the  anterior  border;  in  tbe  rest 

of  its  extent  it  is  subcutaneous. 

The   external   surface   is  nar- 
rower than  the  init  rruil ;  its  upper 
intrrnaimalieotiu.  two-tliirds     prcseiUs     a     shalbrw 

groove  f(>r  the  attachment  of  the 
Tibialis  amicus  muscle;  its  lower 
third   is   smooth,   convex,    curves 
ually  forward  to  the  anterior  part  of  the  bone,  and  is  covered  from  within 


FlG»  220.— Bones  of  tbe  right  leg.    Anterior  surface. 
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outward  by  the  tendons  of  the  fol- 
lowing muscles:  Tibialis  anticus, 
Extensor  proprius  hallucis,  Ex- 
tensor longus  digitorum. 

The  posterior  surface  (Fig.  221) 
presents,  at  its  upper  part,  a  prom- 
inent ridge,  the  ohUque  lint'  of  the 
tibia,  which  extends  from  the  hack 
i»art   of  the  articuhir  facet  for  the 


Siyloid  proceta. 


tibuhi  ohlitjuely  downward,  to  the 
internal  border,  at  the  junction  of 
ita  upper  and  middle  thirds.  It 
marks  the  limit  for  the  insertion 
>\^  the  Popliteus  muscle,  and  serves 
for  the  attachment  of  the  popliteal 
fascia  and  part  of  the  Soleus, 
Flexor  longus  digitorum.  and  Tib- 
ialis posticus  muscles;  the  tri- 
angular concave  surface,  above  and 
to  the  inner  side  of  this  line,  gives 
attachment  to  the  Popliteus  mus- 
cle. The  mid<lle  third  of  the  pos- 
terior surface  is  divided  by  a 
vertical  ridge  into  two  lateral 
halves  :  the  ri<lge  is  well  marked 
at  its  commencement  at  the  oblique 
line,  but  becomes  gradually  indis- 
tinct below ;  the  inner  and  broader 
half  gives  attachment  to  the  Flexor 
longus  digitorum,  the  outer  and 
narrower  to  part  of  the  Tibialis 
posticus.  The  remaining  part  of 
the  bone  presents  a  smooth  surface 
covered  by  the  Tibialis  posticus, 
Flexor  longus  digitorum,  and 
Flexor  longus  hallucis  muscles. 
Immediately  below  the  obi i (pie  line 
is  the  medullary  foramen,  which  is 
directed  obliquely  ditwuwanl. 

The  Lower  Extreniity,  much 
smaller  than  the  upper,  {iresents  five 
surfaces;  it  is  prolonged  downward, 
on  its  inner  side  to  a  strong  pro- 
cess, the  internal  maUeoiu».     The 

Itw/Vrior    nurface    of    the   bone    is 

[quadrilateral,  and  smooth  for  artic- 

'  Illation  with  the  astnigalus.  This 
surface  is  concave  from  before  back- 
ward, and  broader  in  front  than  be- 
hind.    It  is  traversed  from  before 

ibftckward    by    a    slight    elevation, 

^•eparating  two  lateral  depressions. 
It  is  narrow  internally,  where  the 
articular  surface  becomes  continu- 
ous with  that  on  the  inner  nuilleolus.  The  anterior  surface  of  the  lower  extrem- 
ity is  smooth  and  rounded  above,  and  covered  by  the  tendons  of  the  Extensor 
muscles  of  the  toes;  its  lower  margin  presents  a  rough  transverse  depression,  for 


Fio.  221  —Bones  of  the  righi  leg.    I'ogterior  surfiMse. 
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the  attachment  of  the  anterior  liiraraeiit  of  the  ankle-joint  ;  the  posterior  surface 
presents  a  superficial  groove  <lireete<l  c>lili(|iivly  downward  and  inward,  continuous 
with  a  similar  gr«H>ve  on  ihe  posterior  extremity  of  the  astragalus,  aiui  serving 
for  the  passage  of  the  tenilon  of  the  Flexor  longus  hullucis;  the  exterwd  surface 
presents  a  triangular  rough  depression  for  the  attachment  of  the  inferior  inter- 
osseous ligament  connecting  it  with  the  tihula  ;  the  lower  part  of  this  depression 
is  smooth,  covered  with  cartilage  in  the  recent  stale,  and  articulates  with  the 
fihula.  Tins  surface  is  bounded  hy  two  [ouminent  ridges,  continiuuis  above  with 
the  interosseous  ridge  :  they  afford  attachment  to  the  anterior  and  jiosterior  infe- 
rior tihio-fihuiar  ligaments.  The  intmidl  surface  M'  the  lower  extrennty  is  pr<»- 
longed  downward  to  form  a  strong  pyramidal  process,  flattened  from  without 
inward — the  inner  malleolus.  The  inner  surface  of  this  process  is  convex  antl  sub- 
cutsineoiis;  its  o;ifer  stirface  is  smooth  and  slightly  concave,  and  articulates  with 
the  astragalus:  its  anterior  horder  is  rotigh,  for  the  attachment  of  the  anterior 
fibres  of  the  Deltoid  ligament;  its  fKntterinr  horder  ju-esenls  a  lo-oad  and  deep 
groove,  directed  <)bli(|ue!y  downward  and  inward,  which  is  occasionally  double : 
this  groove  transmits  the  tendons  of  the  Tibialis  posticus  an<l  Flexor  longus  digi- 
torum  muscles.  The  summit  of  tlie  internal  malleolus  is  marked  by  a  rough 
depression  behind,  for  the  attachment  itf  the  internal  lateral  ligament  of  the 
ankle-joint. 

Structure. — Like  that  of  the  other  long  bones.  At  the  junction  of  the  middle 
and  lower  third,  where  the  bone  is  smallest,  the  wall  of  the  shaft  is  thicker  than 
in  other  parts,  in  order  to  compensate  for  the  smallness  of  the  calibre  of  the  bone. 

Development. — By  three   centres  (Fig.  222)  :  one  for  the  shaft,  ami  one  for 

each  extremitv.     Ossification  commences 


Uppfr  extremity. 


Appearn  at  ( 
birth. 


l_Joitta  shaft  about 
tOth  year. 


in  the  centre  of  the  shaft  alxmt  the 
seventh  week,  and  gradually  extends  to- 
ward either  extremity.  The  centre  for 
the  upper  epiphysis  appears  during  the 
first  year;  it  is  flattened  in  form,  and 
has  a  thin,  tongtie-sbai>ed  process  in  front 
which  fortns  tbe  tubercle.  That  for  the 
b>wer  epiphysis  ap]>ears  in  tbe  second 
year.  The  b>wer  epiphysis  jt>ins  the 
shaft  at  about  the  eighteenth,  and  the 
upper  one  about  the  twentieth,  year. 
Two  aiiditional  centres  occasionally  exist 
— one  for  the  tongue-shaped  pmress  of 
the  upper  epiphysis,  which  forms  the 
tubercle,  at»d  one  for  the  inner  malleolus. 
Aiticulations.^ — ^With  three  bones:  the 
fennur,  fibitlu.  and  astragalus. 

Attachm e n t  of  Muscles . -—  T *>  t  w  d  \  e : 
to  tbe  inner  tuberosity,  the  iSemimem- 
branosus;  to  the  outer  tuberosity,  the 
Tibialis  aniicus  and  Extensor  longus  digi- 
torum  and  Biceps  :  to  the  shaft,  its  inter- 
nal surface,  the  Sartoriua.  Gracilis,  and 
Semitendinosus  ;  to  its  external  surface, 
the  Tibialis  amicus;  to  its  posterior  sur- 
face, the  Popliteus,  Soleus,  Flexor  longua  digitorum,  and  Tibialis  posticus;  to  tbe 
tubercle,  the  ligametttum  patella?. 

Surface  Form.— A  considerable  portion  of  the  lilna  is  sulicutaneoiis  and  easilv  to  l>c  felt. 
At  thi"  ui»|>er  extremity  the  tuhorosittos  are  tu  bo  reco^inixed  jwst  bflow  the  Ineo.  The  internal 
one  is  broad  and  smooth,  .ami  nier^^es  into  the  subcutiineous  surface  of  iho  shaft  Ulow.  The 
external  om'  is  narrower  and  mon?  pr^miincnt.  ami  on  it.  about  midway  between  the  ai>ex  of  ibe 
patella  und  the  head  ol"  the  tibala,  may  Ije  teU  a  (iroinineiit  tuWR'le  for  the  iiiserttuii  of  the  ilio- 


ApprQt»  at  2n^_  j 


year. 


^Join*  shaft  abotU 
JStk  ymr. 


Lotctr  eitrcmily 


Fni.  222.— Plaa  of  the  development  iif  tlie  tibia. 
By  three  cenire*. 
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ribia!  band.  In  front  of  tho  upper  end  of  the  Ixine,  berween  the  tuber»)sitic8,  is  the  tubercle  of 
the  tibia,  fVtriuint,'  ati  uval  eminem-c,  whioli  is  eumtinuoii.H  U^low  with  the  anterior  tiorder  orcre»l 
of  the  Utrie.  This  hordtT  einii  bt'  fell,  furumtii.t;  the  i>ruuiiiit"iice  uf  the  shin,  in  the  upper  two* 
thirds  of  its  extent  Wiiii;  sharp  and  presentint;  a  somewhai  ftexuons  nnirseT  being  euned  oiit- 
wanl  above  and  inward  Ik-Iovv.  In  the  lower  third  uf  the  leif  tlie  bonier  fUwipr>ears,  and  the 
Ixine  is  <!tjneeuled  by  the  lendfjn.s  uf  the  musck\s  on  tlie  front  of  the  leg.  Internal  lo  the  ante- 
rior border  is  to  be  felt  tlio  broad  internal  .surfaee  of  the  tibia.  :*lij,'htly  eiieroaelied  uiMjn  by  the 
n»u*les  in  front  ami  Ixdiind.  It  eoinnienees  above  at  tho  wide  expanded  inner  tul>ero.sity,  and 
terminates  below  at  the  internal  njalk-olus.  The  internal  nialleohw  is  a  broad  proniinenoe  situ- 
ated on  u  hitrher  level  and  .sotnewhat  farther  forward  than  the  external  nialleohis*.  It  nverhangs 
the  inner  Iwjnler  of  tfie  areh  of  the  foul.  It?*  anteriur  Injnler  is  nearly  at nii^ht ;  ita  iM)Hteriijr 
btjrder  pre.sents  a  sharp  edge,  which  forms  the  inner  margin  of  the  groove  lor  the  tendon  of 
the  Tibiali.s  pf>stic»is  moselc. 

The  Fibula  (Figs.  220,  221). 

The  Fibula  (fibufn,  a  clasp)  is  situated  at  the  outer  side  of  the  leg.  It  is  the 
sinnller  oi'tijL'  two  bone.s,  and,  in  proportion  to  its  letigtli,  the  most  Blender  of  all 
the  long  boneH;  it  is  placed  nearly  parallel  but  behin<l  the  level  of  the  tibia.  Itn 
upjter  extremity  is  smalU  placed  toward  the  back  of  the  head  of  the  tibia  and 
below  the  level  of  the  knee-joint,  and  excluded  from  its  formation  ;  the  lower 
extremity  inclines  a  little  forward,  so  as  to  be  on  a  plane  anterior  to  that  of  the 
upper  end,  projects  below  the  tibia,  and  forms  the  outer  ankle.  It  presents  for 
examination  a  .shaft  and  two  extrenuties. 

The  Upper  Extremity,  or  Head,  is  of  an  irregular  ipiadrate  form,  presenting 
above  a  Haltenetl  articular  facet,  directed  upward,  forward,  and  inward,  for  artic- 
ulation with  a  corrcsp(mding  facet  on  the  external  tuberosity  of  the  tibia.  On 
the  outer  side  is  a  thick  and  rtuigh  prominence,  continued  behind  into  a  pointed 
eminence,  the  9(t/hiti  procesSj  which  projects  upward  frooi  the  posterior  part  of 
the  head.  The  prominence  gives  attachment  to  the  tendon  of  the  Biceps  muscle 
aii<l  to  the  Ions  external  lateral  ligament  of  the  knee,  the  lieament  flividinj;  the 
tendon  into  two  parfs.  The  summit  of  the  styloid  process  gives  attachment  to  the 
short  external  lateral  ligament.  The  remaining  part  of  the  circumference  of  the 
bead  is  rough,  for  the  attachment  of  the  anterior  superior  tibio-fibular  ligament, 
presenting,  in  front,  a  tubercle  for  the  attachment  of  the  upper  and  anterior  part 
of  the  Peronetts  longus ;  and  beliind,  another  tubercle  for  the  attachment  of  the 
posterior  superior  tibio-fibular  ligament  and  the  u]>i)er  fibres  of  the  Soletis  muscle. 

The  shaft  presents  fotir  borders — the  antero-external,  the  antero-internal,  the 
j)ostero-external,  and  the  postero-internnl  ;  and  four  surfaces— anterior,  posterior, 
Rnternal,  and  external. 

The  antero-external  border  commences  above  in  front  of  the  hea<l,  runs  verti- 
cally downward  to  a  little  below  the  middle  of  the  bone,  and  then,  curving  some- 
what outward,  bifurcates  so  as  to  embrace  the  triangular  subcutaneous  surface 
Jmniediately  above  the  outer  surface  of  the  external  malleolus.  This  border  gives 
Ittachment  to  an  inteitnu-scular  septum,  which  sc)>a rates  the  extensor  muscles  on 
the  anterior  surface  of  the  leg  from    the  Peroneus  lungus  ami  loevis  muscles. 

The  antero-internal  border;  or  interosseous  ridge,  is  situated  close  to  the  inner 
side  of  the  preceding,  and  runs  nearly  parallel  with  it  in  the  up])er  third  of  its 
extent,  but  diverges  from  it  so  as  to  include  a  broader  space  in  the  lower  two-thirds. 
If  commences  above  just  beneath  the  head  of  the  bone  (sometimes  it  is  ipiite 
indistinct  for  abmit  an  inch  below  the  head),  and  terminates  below  at  the  apex  of 
a  rough  triangular  surface  immediately  above  the  articuhir  facet  (d*  the  external 
uialle«dus.  It  serves  for  the  attachment  of  the  interossctuts  membrane,  and  sejm- 
rates  the  extensor  muscles  in  front  from  the  Hexor  muscles  behind. 

The  postero-extemal  border  is  prominent:  it  commences  above  at  the  base 
of  the  styloid  process,  anil  terminates  below  in  the  posterior  border  of  the  outer 
malleolus.  It  is  directed  outward  above,  backward  in  the  middle  of  its  contuse, 
backward  and  a  little  inward  below,  and  gives  attachment  to  an  aponeurosis 
which  separates  the  Peronei  muscles  on  the  outer  surface  of  the  shaft  from  the 
flexor  muscles  on  its  posterior  surface. 
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The  postero-imtenial  border,  Sf>metimes  calkMi  the  ohlique  line,  cominences  above 
at  the  inner  side  of  the  head,  and  tonniuaies  by  becoming  continiums  with  the 
antero-internjil  border  or  interosseous  ridge  at  the  lower  fourth  of  {heh<me.  It  is 
well  marked  and  prominent  at  the  upper  and  middle  parts  of  the  bone.  It  gives 
attachment  to  an  aponeurosis  which  separates  the  Tibialis  posticus  from  the  Soleus 
above  and  the  Flexor  longus  hallucis  below. 

The  anterior  surface  is  the  interval  between  the  antero-external  and  antero- 
internal  borders.  It  is  extremely  narrow  and  fiat  in  the  upper  third  of  its  extent; 
broader  and  grooved  longitudinally  in  its  lower  third;  it  serves  for  theattaehment 
of  three  muscles,  the  Extensor  longus  digitorum,  Peroneus  tertius,  and  Extensor 
proprius  hallucis- 

The  external  smrface  is  tbe  s[>ace  between  the  antem-external  and  postero- 
external borders.  It  is  much  broader  than  the  preceding,  and  often  (leepl y  grooved, 
is  directed  outward  in  tbe  upper  two-thirds  of  its  course,  buck  ward  in  tbe  btwer 
third,  where  it  is  continuous  with  tbe  posterior  border  of  tbe  external  malleolus. 
This  surface  rs  completely  occupied  by  the  Peroneus  longus  and  brevis  muscles. 

The  internal  surface  is  the  interval  included  between  the  antero-internal  «nd 
the  postero-tnternal  bonlers.  It  is  directed  inward,  and  is  grooved  for  the  attach- 
ment of  the  Tibialis  posticus  muscle. 

The  posiierior  surface  is  the  space  incltided  between  the  pustero-external  and 
the  postero-intenial  borders;  it  is  continuous  below  with  the  rough  triangular 
surface  above  tbe  articular  facet  of  the  outer  malle(»his;  it  is  directed  backward 
above,  backward  and  inward  at  its  middle,  directly  inward  below.  Its  upper 
third  is  rough,  for  the  attachment  of  the  8oleus  muscle ;  its  lower  part  presents 
a  triangular  rough  surface,  connected  to  tbe  tibia  by  a  strong  interosseous  ligament, 
and  between  these  two  points  the  entire  surface  is  covered  by  the  fibres  of  origin 
of  the  Flexor  b)n«:us  hallucis  muscle.  At  about  the  middle  of  this  surface  is  the 
nutrient  foramen,  which  is  directed  downward. 

The  Lower  Extremity,  or  external  malleolus,  is  of  a  pyramidal  form,  somewhat 
tlattened  from  without  inward,  ami  is  longer,  and  descends  lower  than  the  internal 
malleolus.  Its  external  mtrftwe  is  convex,  subcutaneous,  and  continuous  with  the 
triangular  (also  subcutaneous)  surface  on  the  outer  side  of  the  shaft.  The  intrriutl 
mirfticr  j)resents  in  front  a  smooth  triangular  facet,  liroaiier  above  than  hfb>w,  and 
convex  from  above  downward,  which  articuUites  with  a  c«u'responding  surface  on 
the  outer  side  of  the  astragalus.  Behind  and  beneath  the  articular  surface  is  a 
rough  depression  which  gives  attachment  to  the  posterior  fasciculus  of  the  external 
lateral  ligament  of  the  ankle.  The  (tn(n-it?r  harder  is  thick  and  rough,  and  marked 
below  by  a  depression  for  the  attachment  of  the  anterior  fasciculus  of  the  external 
lateral  ligament.  The  posU' nor  Imnlcr  is  broad  anil  marked  by  a  shallow  groove, 
for  the  passage  of  the  tendons  of  the  Peroneus  bmgus  and  brevis  muscles.  The 
»ummit  is  rounded,  and  gives  attachme^nt  to  the  middle  fasciculus  of  the  external 
lateral  ligament. 

In  order  to  distinguish  the  side  to  which  the  hone  belongs,  liold  it  with  the 
lower  extremity  <lownward  and  the  broad  groove  for  tbe  Peronei  tendons  back- 
ward— /,  e.  toward  the  holder:  the  triangular  subcutaneous  surface  will  then  be 
directe<l   to  the  side  to  which  the  bone  belongs. 

Articulations.— With  two  bones:  the  tibia  and  astragalus. 

Development.^By  Mrcc  centres  (Fig.  *2*2»3) :  one  for  the  shaft,  and  one  for 
each  extremity.  Ossification  commences  in  the  shaft  about  the  eighth  week  of 
fietal  life,  a  little  later  than  in  tbe  tibia,  and  extends  gradually  toward  the 
extremities.  At  birth  both  ends  are  cartilaginous.  Ossification  commences  in 
the  lower  end  in  the  second  year,  and  in  the  upper  one  about  the  fourth  year. 
The  lower  e[)ipbysis,  the  first  in  which  o.^sification  commences,  becomes  united  to 
the  shaft  about  the  twentieth  year;  the  upper  epiphysis  joins  about  the  twenty- 
fifth  year.  Ossification  appearing  first  in  the  lower  epiphysis  is  contrary  to  the  ' 
rule  which  prevails  with  regard  to  tbe  commencement  of  ossification  in  epiphyses 
— viz.  that  that  epiphysis  toward  which  tljc  nutrient  artery  is  directed  commences 
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Upper  extremity. 


Apprarg  about^ 
4th  year. 


Unite*  about 
^Sth  year. 


Appear$  at 
:ind  year. 


Unilet  abovi 
SOth  year. 


to  ossify  last ;  but  it  follows  the  ral«  wliicli  prevails  with  regard  to  the  uni(m  of 
epiphyses,  by  uniting  first. 

Attachment  of  Muscles.— To  nine  :  to  the  hend, 
the  Biceps,  Soleus,  Jtnd  Pei'oneus  longus :  to  the 
shaft,  itjj  anterior  surface,  the  Extensor  longus  digi- 
torum.  Peroneals  tertius.  and  Extensor  proprius 
hailucis ;  to  the  internal  surface,  the  Tibialis  pos- 
ticus ;  to  the  posterior  surface,  the  Soleus  and  Flexor 
longus  hailucis;  to  the  external  surface,  the  Peroneus 
longus  and  brevis. 

Sur&ce  Form.— The  only  parts  of  the  tibiila  which  are 
to  be  telt  are  the  head  anJ  the  luwer  part  of  the  extenial  sur- 
fsu!ii  of  the  shaft  and  the  exltTiial  tuallcolus.  The  head  is  to 
be  seen  and  felt  behind  and  to  the  outer  side  of  the  outer 
tuberosity  of  the  tibia.  It  presents  a  small,  prominent 
triangular  eminetiee  slightly  above  the  level  of  the  tul)ereie 
of  the  tibia.  The  external  ntalleulus  presents  a  narrow  elon- 
gated nromineiiee,  situated  on  a  phuie  posterior  to  the  internal 
malleolus  ami  reachiiij?  to  a  lower  level.  From  it  mav  be 
traced  the  luwer  third  or  half  of  the  external  surfaee  of  the 
shaft  of  the  bjiie  in  the  interval  between  the  Perumius  terltua 
in  front  and  the  other  two  Peroiiei  teMdons  behind. 

Surgical  Anatomy.— In  traeture^  of  the  bones  of  the 
let;  lH)th  Ixtnes  are  u.snally  fractured,  but  each  bone  mav  he 
bri.>ken  separately,  the  fibula  more  frenuetitly  than  the  tdfiu- 
Fracture  of  both  bones  may  ^>e  caused  either  by  direct  or  indirtK't 
violence.  When  it  oeeiirs  from  indirect  force,  the  fracture  in 
the  tihia  is  at  the  junction  of  the  middle  and  lower  third  of 
the  botie.  Many  caiisei*  conduw  tu  render  this  the  weakest 
part  of  the  bone.  The  fracture  of  the  fibula  is  usuallv  at 
rather  a  higher  level.  These  fractures  present  jiTPeat  variety, 
both  as  regards  their  direction  and  condition.  They  may  it»e 
oblique,  transverec,  longitudinal,  or  spiral.      When  oblique, 

they  are  usually  the  result  of  indirect  violence,  and  the  direction  of  the  fracture  is  from  behind, 
downwanl,  forwanJ,  and  inward  in  many  cases,  but  may  be  downward  and  outward  or  downward 
and  liackwaril.  When  transverse,  the  fracture  is  often  at  the  ujiper  part  of  the  bone,  and  is  the 
result  of  direct  violence.  The  spiral  fracture  usually  commences  as  a  vertical  fissnre,  involving? 
I  the  ankle-joint,  and  is  associated  with  fracture  of  the  fibula  higher  «p.  It  is  the  result  of  torsion, 
from  twisting  of  the  bo<ly  whilst  the  foot  is  fixe<I, 

Fractures  of  the  tibia  alone  are  almost  always  the  result  of  direct  violence,  except  where  the 
malleolus  is  broken  off  by  twists  of  the  f*K>t.  Fractures  of  the  fibula  alone  may  arise  from 
indirect  or  direct  force,  those  of  the  hrwer  end  l>eing  usually  the  result  of  the  former,  and  those 
liigher  up  being  cau.sed  by  a  <lii^ct  blow  on  the  pinrt. 

The  tibia  and  fibula,  like  the  lemur,  are  frequently  the  seat  of  acute  necrosis,  Chronic 
abecess  is  niore  frequently  tnet  with  in  the  cancellous  tissue  of  the  head  and  lower  end  of  the 
tibia  than  in  any  other  bone  of  the  lnjdy.  The  abscess  is  of  small  size,  very  chronic,  and  the 
result  of  raretyine  osteitis  of  a  localized  portion  of  the  cancelloiij*  tissue. 

The  tibia  is  the  bone  which  is  uiost  freqiientiy  and  most  extensively  distorted  in  rickets.  It 
gives  way  at  the  junction  of  the  middle  and  lower  third,  its  weakest  part,  and  presents  a  ciure 
forward  and  outward. 

THIS  FOOT  (Figs.    224,    225). 

The  skeleton  of  the  Foot  consists  of  three  divisions:  the  Tarsus,  Metatarsus, 
and  Phalanges. 

The  Tarsus. 

The  bones  of  the  Tarsus  are  seven  in  number:  viz.  the  calcaneum  or  os  calcis, 
astragalus,  cuboid,  navicular,  internal,  middle,  and  external  cuneiform  bones. 


Lover  extremity. 


Fig.  223.— Flan  of  the  develop, 
menl  of  the  fibuln.  By  three  centreti. 


The  Calcaneum. 

The  Calcaneum,  or  Os  Calcis  (calx,  the  heel),  is  the  largest  and  strongest  of  the 
tarsal  bones.  It  is  irregularly  cuboidal  in  form,  having  its  long  axis  directed 
forward  and  outward.  It  is  situated  at  the  lower  and  back  part  of  the  foot, 
serving  to  transmit  the  weight  of  the  bodv  to  the  ground,  and  forming  a  strong 
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lever  for  the  muscles  of  the  calf.     It   presents  for  exuniination   six   surfaces: 
superior,   inferior,  external,  internal,  anterior,  and  posterior. 

The  superior  surface  is  formeil  behind  h\  the  upper  asjieet  of  that  part  of  the 
08  cak'is  which  projects  backward  to  form  the  heel.  It  varies  in  length  in  differ- 
ent individuals;  is  eonve.x  from  side  to  side-,  concave  from  before  backward,  and 
corresponds  above  to  a  mass  of  adipose  substance  placed  in  front  of  the  tendo 
Achillis.  In  the  middle  of  the  superior  surface  are  two  (sometimes  three)  articular 
facets,  separated  by  a  broad  shallow  groove,  which  is  directed  obliijuely  forward 
and  outward,  and  is  rough  for  the  attachment  of  the  interosseous  ligament 
connecting  the  astragalus  and  os  calcis.  *  tf  the  two  articular  surfaces,  the  external 
IS  the  larger,  and  situated  on  the  body  uf  the  boue  :  it  is  of  an  oblong  form,  wider 
behind  than  in  fronts  and  convex  from  before  backward.  The  internal  articular 
nHrface  is  supported  on  a  projecting  process  of  bone,  called  the  h'f(»er  process  of 
the  calcaneum  (stuste'fifacHlum  t^iH);  it  is  a!.'*o  oblong,  concave  longitudinally,  and 
sometimes  subdivided  into  two  parts,  which  differ  in  size  ami  shape.  More 
anteriorly  is  seen  the  upper  surface  of  the  greater  proeem^  marked  by  a  rough 
depression  f(U'  the  attachment  of  numenuis  ligaments,  and  a  tubercle  for  the  origin 
of  the  Extensor  brevis  digilorum  muscle. 

The  inferior  surface  is  narrow,  rough,  uneven,  wider  behind  than  in  front 
and  convex  from  side  to  side;  it  is  bounded  posteriorly  by  two  tubercles  sejmrated 
by  a  rough  depression  ;  the  external,  small,  prominent,  and  rounded,  gives  attach- 
ment to  part  of  the  Abductor  minimi  digiti :  the  internal,  broader  and  larger,  for 
the  support  <tf  the  heel,  gives  attachment,  by  its  jn'ominent  inner  margin,  to  the 
Abductor  hallucts,  and  in  front  to  the  Flexor  brevis  digitorum  mu.scles :  the 
depression  between  the  tubercles  gives  attachment  to  the  Abductor  minimi  digiti 
and  plantar  fascia.  The  rough  surface  in  front  of  the  tubercles  gives  attachment 
to  the  long  plantar  ligament  and  to  the  outer  head  of  the  Flexor  accessorius 
muscle;  and  to  a  prominent  tubercle  nearer  the  anterior  part  of  this  surface,  as 
well  as  to  a  transverse  groove  in  front  of  it,  is  attached  the  short  plantar  liga- 
ment. 

The  external  surface  is  broad,  flat,  and  almost  subcutaneous;  it  presents  near 
its  centre  a  tubercle,  for  the  attachuient  of  the  middle  fasciculus  of  the  external 
lateral  ligament.  At  its  upper  ami  anterior  part  this  surface  gives  attachment  to 
the  external  calcaneo-astragaloid  ligament ;  an«l  in  front  of  the  tubercle  it  presents 
a  narrow  surface  marked  by  two  t>blif|ue  grooves,  separated  by  an  elevated  ridge 
which  varies  much  in  size  in  different  bones;  it  is  named  the  peroneal  ridge,  and 
gives  attachment  to  a  fibrous  process  frcuu  the  external  annulur  ligament.  The 
superior  groove  transmits  the  tendon  of  the  Peroneus  brevis  ;  the  inferior,  the 
tendon  of  the  Peroneus  longus. 

The  internal  surface  presents  a  deep  concavity,  directed  obliquely  downward 
and  forward,  for  the  transmission  of  the  plantar  vessels  and  nerves  into  the  sole 
of  the  foot;  it  affords  attachment  to  part  of  the  Flexor  accessorius  muscle.  This 
surface  presents  an  eminence  of  bone,  the  lesser  process  or  sustentacnlnni  tali^ 
which  projects  horizontally  inward  from  its  upper  and  fore  part,  and  to  which  a 
slip  of  the  tendon  of  the  Tibialis  posticus  is  attached.  This  process  is  concave 
above,  and  supports  the  anterior  articular  surface  of  the  astragalus ;  below,  it  is 
grooved  for  the  tendon  of  the  Flexor  longus  hallucis.  Its  free  margin  is  rough, 
for  the  attachment  of  part  of  the  internal  lateral  ligament  of  the  ankle-joint. 

The  anterior  surface,  of  a  somewhat  triangiihir  form,  articulates  with  the 
cuboid.  It  is  concave  from  above  downward  and  oulAvard,  and  convex  in  the 
opposite  direction.  Its  inner  border  gives  attachment  to  the  inferior  calcaneo- 
navicular ligament. 

The  posterior  surface  is  rough,  prominent,  convex,  and  wider  below  than  above. 
Ite  lower  pari  is  rough,  for  the  attachment  of  the  tendo  Achiilis  and  of  the  Plan- 
taris  muscle ;  its  upper  part  is  smooth,  and  is  covered  by  a  bursa  which  separates 
the  tendon  from  the  bone. 

Articulations. — With  two  bones:  the  astruiialus  and  cuboid. 
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AchiHis,  Plantaris,  Abductor  liallucis.  Abductor  minimi  digiti.  Flexor  brevis  digi- 
torum,  Flexor  accessorius,  and  Extensor  brevis  digitorum. 

The  Astragalus. 

The  Astragalus  {darpdyaAoz,  a  die)  is  tbe  largest  of  the  tarsal  bones,  next  to 
the  OS  calcis.  It  occupies  the  middle  and  upper  part  of  tbe  tarsus*  supporting  tbe 
tibia  above,  articulating  with  tbe  miiltooli  on  either  side,  resting  below  uj)on  the 
OS  calcis,  and  joined  in  front  to  the  navicular.  This  bone  may  easily  be  recognized 
by  its  large  rounded  bead,  by  the  broad  articular  facet  on  its  upper  convex  surface, 
or  by  the  two  articular  facets  separated  by  a  deep  groove  on  its  under  concave 
surface.     It  presents  six  surfaces  for  examination. 

The  superior  surface  presents,  behind,  a  broad  smooth  trochlear  surface  for 
articulation  with  the  tibia.  Tbe  trochlea  is  broader  in  front  than  behind, convex 
from  before  backward, slightly  concave  from  side  to  side  ;  in  front  of  it  is  tbe  upper 
surface  of  tbe  neek  of  the  astragalus,  rough  for  the  attachment  of  ligaments. 
Tbe  inferior  %urfae€  presents  two  articular  facets  separated  by  a  deep  groH\e. 
The  groove  runs  obliquely  forward  and  outward,  becoming  gradually  broader 
and  deeper  in  front :  it  corresponds  with  a  similar  groove  upon  the  upper  surface 
of  tbe  OS  calcis,  and  forms,  when  articulated  with  that  bone,  a  canal,  filled  op  in 
the  recent  state  by  the  interosseous  calcaneo-astragaloid  ligament.  Of  the  two 
articular  facets,  tbe  posterior  is  the  larger,  of  an  oblong  form  and  deeply  concave 
from  side  to  side;  the  anterior,  although  nearly  of  ettual  length,  is  narrower,  of  an 
elongated  oval  form,  convex  longitu<linally,  and  often  subdivided  into  two  by  an 
elevated  ridge;  of  these,  the  posterior  articulates  with  the  lesser  process  of  the  os 
calcis  ;  tbe  anterior,  with  the  upj»er  surface  of  the  inferior  calcaneo-navicular  liga- 
ment. Tbe  inU'rnal  surface  [jrescnts  at  its  upj)er  part  a  pear-shaped  articular  facet 
for  the  inner  malleolus,  continuous  above  with  tbe  trochlear  surface;  below  the 
articular  surface  is  a  rough  depression,  for  the  attachment  of  the  deep  portion  of 
the  internal  lateral  ligament.  The  exterufd  surface  presents  a  large  triangular 
facet,  concave  from  above  downward  for  articulation  with  tbe  external  malleolus; 
it  is  continuous  above  with  tbe  trochlear  surface ;  and  in  front  of  it  is  a  rough 
depression  for  the  attachment  of  tbe  anterior  fasciculus  of  the  external  lateral 
ligament  of  tbe  ankle-joint.  The  anterior  surface,  convex  and  rounded,  forms 
the  head  of  the  astragalus;  it  is  smooth,  of  an  oval  form,  and  directed  oblitpiely 
inward  and  downward;  it  articulates  with  the  navicular.  (In  its  under  surface  is 
a  small  facet,  continuous  in  front  with  tbe  articular  surface  of  tbe  bead,  and 
behind  with  the  smaller  facet  for  the  os  calcis.  This  rests  on  the  inferior  calcaneo- 
navicidar  ligament,  being  sepai*ated  from  it  by  tbe  synovial  membrane,  which  is 
prolonged  from  the  anterior  calcaneo-astragaloid  joint  to  the  astragalo-navicular 
joint.  The  head  is  surrounded  by  a  ctvnstricted  portion,  tbe  «*'r'A*  of  the  astragalus. 
The  posterior  surface  is  narrow,  and  traversed  by  a  groove,  w-hich  runs  oblitpiely 
downward  and  inward,  and  transmits  the  tendon  (d*  the  Flexor  longus  halfucis, 
external  to  which  is  a  prominent  tubercle,  to  which  the  posterior  fasciculus  of  tbe 
external  lateral  ligament  is  attached.  To  the  inner  side  of  the  groove  is  a  second, 
but  less  marked  tubercle. 

To  ascertain  to  which  foot  the  bone  belongs,  hold  it  with  tbe  broad  articular 
surface  upward,  and  the  rounded  head  forward;  the  lateral  triangular  articular 
surface  for  the  external  malleolus  will  then  point  to  tbe  side  to  which  tbe  bone 
belongs. 

Articulations. — With  four  bones:  tibia,  fibula,  os  calcis,  and  navicular. 


The  Cuboid. 

The  Ouboid  {x'j^o:;^  a  cube;  etoo^.  like)  bvme  is  placed  on  the  outer  side  of 
the  foot,  in  front  of  the  os  calcis,  and  behind  the  fourth  and  fifth  metatarsal  bones. 
It  is  of  a  pyramidal  shape,  its  base  being  directed  upward  and  inward,  its  apex 
downward  and  outward.     It  may  be  distinguished  from  the  other  tarsal  bones  by 
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the  existence  of  a  doeji  groove  on  its  under  surface,  fur  the  tendon  of  the  Peroneus 
longtis  muscle.  It  presents  for  examiuatiou  six  surfaces:  three  articuhir  and 
three  Qon-articular. 

The  non-articular  surfaces  are  the  superior,  inferior,  and  external.  The 
superior  or  dorMl  »urface^  directed  upward  and  outward,  is  rough,  for  the  attach- 
ment of  numerous  ligaments.  The  inferior  or  pla}ittxr  attrfavc  presents  in  front  a 
deep  groove,  \Yliieh  runs  oblirjuely  from  without,  forward  luid  inward  ;  it  lodges 
the  tendon  of  the  Peroneus  longus,  and  is  bounded  behind  by  a  prominent  ridge, 
to  which  is  attached  the  long  culcaneo-cuboid  ligament.  The  ridge  terminates 
externally  in  an  eminence,  the  fithfrtisitt/  of  the  cuboid,  the  surface  of  which 
presents  a  convex  facet,  for  articulation  with  the  sesamoid  bone  of  the  tendon 
contained  in  the  gi'oove.  The  surface  of  bone  behind  the  groove  is  rough,  for  the 
attachment  of  the  short  plantar  ligiuuent.  a  few  fibres  of  the  Flexor  brevis  halliicis, 
and  a  fasciculus  from  the  tendon  of  the  Tibialis  posticus.  The  extermil  surfttre^ 
the  smallest  and  narrowest  of  tije  three,  presents  a  deep  notch  formed  by  the 
commencement  cd*  the  peroneal  groove. 

The  articular  surfaces  are  the  posterior,  anterior,  and  internal.  The  posterior 
surftiee  is  smooth,  triangular,  and  concavo-convex,  for  articulation  with  the 
anterior  surface  of  the  os  calcis.  The  anterior^  of  smaller  size,  but  also  irregu- 
larly triangular,  is  divided  by  a  vertical  ridge  into  two  facets:  the  inner  one,] 
quadrilateral  in  form,  articulates  with  the  fourth  metatarsal  bone ;  the  outer  one, 
larger  and  more  triangular,  articulates  with  the  fifth  metatarsal.  The  infernal 
surface  is  broad,  rough,  irregularly  quailnlateral,  presenting  at  its  middle  and 
upper  part  a  smooth  oval  facet,  for  articulation  with  the  external  cuneiform  bone;  I 
and  behind  this  (occasionally)  a  smaller  facet,  for  articulation  with  the  navic- 
ular: it  is  rough  in  the  rest  of  its  extent,  for  the  attachment  of  strong  interosseous 
ligaments. 

To  ascertain  to  which  foot  the  bone  belongs,  hold  it  so  that  its  under  sui-face, 
marked  by  the  peroneal  groove,  looks  downward,  and  the  large  concavo-convex 
articular  surface  backward  toward  the  holder:  the  narrow  non-articular  surface, 
marked  by  the  commencement  of  the  perrmeal  groove,  will  point  to  the  side  to 
which  the  bone  belongs. 

Articulations. — With  four  bones :  the  os  calcis,  external  cuneiform,  and  the 
fourth  and  fifth  metatarsal  bones;  occasionally  with  the  navicular. 

Attachment  of  Muscles, — Part  of  the  Flexor  brevis  hallucis  and  a  slip  from 
the  tendon  of  the  Tibialis  posticus. 

The  Navicular. 

The  Navictdar  or  Scaphoid  bone  is  situated  at  the  inner  side  of  the  tarsus, 
between  the  astragalus  behind  and  the  thi'ee  Cuneiform  bones  in  front.  It 
may  be  distinguished  by  its  form,  being  concave  behind,  convex  and  subdivided 
into  three  facets  in  front. 

The  anterior  surfitce^  of  an  oblong  form,  is  convex  from  side  to  side,  and  sub- 
divided by  two  ridges  into  three  facets,  for  articulation  with  the  three  cuneiform 
bones.  The  posterior  Hurface  is  oval,  concave,  broader  externally  than  internally, 
and  articulates  with  the  rounded  head  of  the  astragalus.  The  anpcnor  Hurface  is 
convex  from  side  to  side,  and  rough  for  the  attachment  of  ligaments.  The 
ir^erior  is  irregular,  and  also  rough  for  the  attachment  of  ligaments.  The  internal 
surface  presents  a  rounded  tubercular  eminence,  the  tnberositi/  of  the  navicular, 
the  lower  part  of  which  projects,  and  gives  attachment  to  jiart  of  the  tendon  of 
the  Tibialis  posticus.  The  erterna!  surfacf  is  rough  and  irregular,  for  the 
attachment  of  ligamentous  fibres,  and  occasionally  presents  a  small  facet  for 
articulation  with  the  cuboid  bone. 

To  ascertain  to  which  foot  the  bone  belongs,  hold  it  with  the  concave  articular 
surface  backward,  and  the  convex  dorsal  surface  upward;  the  external  surface — 
i.  t\  the  surface  opposite  the  tubercle — will  point  to  the  side  to  which  the  bone 
belongs. 
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Articulations. — With  four  bones:  astragalus  and  tliree  cuneiform ;  occasionally 
also  with  th<?  euboitl. 

Attachment  of  Muscles. — Part  of  the  Tibialis  posticus. 

The  Cuneiform  Bones. 

The  Cuneiform  Bones  have  received  their  name  from  their  wed;re-like  shape 
(<*?<«*'«.«.  a  wedge ;  /or;////,  likeness).  They  form,  with  the  cuboid,  the  anterior 
row  of  the  tarsus,  beiii^  placed  between  the  navicular  behind,  the  three  innermost 
metatarsal  bones  in  front,  and  the  cuboid  externally.  They  are  called  the  fr»t^ 
second^  and  third,  counting  from  the  inner  to  the  outer  side  of  the  foot,  and, 
from  their  position,  iitftrNaf,  mt'ddh-,  and  external. 

The  Internal  Cuneiform  is  the  largest  of  the  three.  It  is  situated  at  the  inner 
side  <»f  the  foot,  between  the  navicular  behind  and  the  base  of  the  first  metatarsal 
ill  front.  It  may  be  distinguished  frr)m  the  other  two  ])y  its  large  size,  and  its 
more  irregular,  wedge-like  form.  Without  the  others*  it  may  be  knoAvn  by  the 
large  kidney-shape<l  anterior  articulating  surface  and  by  the  prominence  on  the 
inferior  or  plantar  surface  for  the  attachment  of  the  Tibialis  posticus.  It  presents 
for  examination  six  surfaces. 

The  intrriutl  aurfare  is  subcutaneous,  and  forms  part  of  the  inner  border  of  the 
foot:  it  is  broad,  quadrilateral,  and  presents  at  its  anterior  inferior  angle  a  smooth 
oval  facet,  into  which  the  tendon  of  the  Tibialis  anticus  is  partially  inserted ;  in 
the  rest  of  its  extent  it  is  rough,  for  the  attachment  of  ligaments.  The  external 
Burface  is  concave,  presenting,  along  us  superior  and  posterior  borders,  a  narrow 
reversed  L-shaped  surface  for  articulation  with  the  middle  cuneiform  bchintl,  and 
second  metatarsal  hone  in  front;  in  the  rest  of  its  extent  it  is  rough  for  the 
attachment  of  ligaments  and  part  of  the  tendon  of  the  Peroneus  longus.  The 
anterior  »iirfnef\  kidney-shapetl,  much  larger  than  the  posterior,  articulates  with 
the  metatarsal  bone  of  the  great  toe.  The  posterior  >iurfaee  is  triangular,  concave, 
and  articulates  with  the  innermost  and  largest  of  the  three  facets  on  the  anterior 
surface  of  the  navicular.  The  inferior  or  plantar  sttrfaee  is  rough,  and  presents  a 
prominent  tuberosity  at  its  back  }»art  for  the  attachment  of  part  of  the  tendon  of 
the  Tibialis  jjosticus.  It  also  gives  attachment  in  front  to  part  of  the  tendon  of  the 
the  Tibialis  anticus.  The  tfuperior  surf<ice  is  the  narrow-pi^inted  end  of  the  wedge, 
which  is  directed  upward  an<l  outward  ;  it  is  rough  for  the  attachment  of  ligaments. 

To  ascertain  t<)  which  side  the  bone  belongs,  hold  it  so  that  its  superior  narrow 
edge  looks  upward,  and  the  long,  kidney-shaped,  articular  surface  forward ;  the 
external  surface,  marked  by  its  vertical  and  horizontal  articular  facets,  will  jjoini 
to  the  side  to  which  it  belongs. 

Articulations.— »With  four  bones:  navicular,  middle  cuneiform,  first  and  second 
metatarsal  bones. 

Attachment  of  Muscles.— To  three;  the  Tibialis  anticus  and  posticus,  and 
Peroneus  longus. 

The  Middle  Cuneiform,  the  smallest  of  the  three,  is  of  very  regular  w^edge-like 
form,  the  broad  extremity  being  placed  upward,  tlie  narrow  end  downward.  It 
is  situated  between  the  other  two  bones  of  the  same  name,  and  articulates  with 
the  navicular  behind  and  the  second  metatarsal  in  front.  It  may  be  distinguished 
from  the  external  cuneiform  bone,  which  it  much  resembles  in  general  appearance, 
by  the  articular  facet,  of  angular  form,  which  runs  round  the  upper  and  back  part 
of  its  inner  surface ;  and  if  the  two  bones  from  the  satue  foot  are  together,  the 
mid<lle  cuneiform  is  much  the  smaller. 

The  anterior  surface,  triangular  in  form  and  narrower  than  the  posterior, 
articulates  with  the  base  of  the  second  metatarsal  bone.  The  posterior  surface^ 
also  triangular,  articulates  with  the  navicular.  The  i/tterttal  surface  presents  a 
reversed  L-shaped  articular  facet,  running  along  the  superior  and  posterior  borders, 
for  articulation  with  the  internal  cuneiform,  and  is  rough  in  the  rest  of  its  extent 
for  the  attachment  of  ligaments.  The  external  surface  presents  posteriorly  a 
smooth  facet  for  articulation  with  the  external   cuneiform  hone.      The  superior 
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surface  forms  the  base  of  the  wedge ;  it  is  quadrilateral,  broader  behind  than  in 
front,  and  rough  for  the  attachment  of  ligaments.  The  inferior  surface,  pointed 
and  tubercular,  is  also  rough  fcir  ligamentous  attachment  and  for  the  insertion  of 
a  slip  from  the  tendon  of  the  Tibialis  posticus. 

To  ascertain  to  which  foot  the  bone  belongs,  bold  its  superior  or  dorsal  surfac 
upward^  the  broadest  eilge   being  toward   the  holder:   the  smooth  facet  (limited 
to  the  posterior  border)   will  then  point  to  the  side  to  which  it  belongs. 

Articulations. — With  four  bones:  navicular,  internal  and  external  cuneiform, 
and  secnnd  metutiirsal  bone. 

Attachment  of  Muscles. — A  slip  from  the  tendon  of  the  Tibialis  posticus  is 
attacheii  to  this  bone. 

The  External  Cuneiform,  intermediate  in  size  between  the  two  preceding,  is 
of  a  very  regular  wedge-like  form,  the  broad  extremity  being  placed  upward,  the 
narrow  end  <!ownward.  It  occupies  the  centre  of  the  front  row  of  the  tarsus 
between  the  middle  cuneiform  internally,  the  cuboid  externally,  the  navicular 
behind,  and  the  third  metatarsal  in  front.  It  is  distinguished  from  the  internal 
cuneiform  bone  by  its  more  regular  wedgedike  shajie  and  by  the  absence  of  the 
kidney-shaped  articular  surface :  from  the  middle  cuneiform,  by  the  absence  of  the 
Teverse<l  L-sbaped  facet,  and  by  the  two  articular  facets  which  are  present  on  both 
its  inner  and  outer  surfaces.     It  has  six  surfaces  for  examination. 

The  mtfcrior  nurfaee,  triangular  in  form,  articulates  with  the  third  metatarsal 
bone.  The  posterior  mirfaee  articulates  with  the  most  external  facet  of  the 
navicular,  and  is  rough  below  for  the  attachment  of  ligamentous  fibres.  The 
internal  surface  presents  two  articular  facets,  separated  by  a  rough  depression ; 
the  anterior  one,  sometimes  divided  into  two,  articulates  with  the  outer  side  of  the 
base  of  the  second  metatarsal  bone;  the  posterior  one  skirts  the  posterior  border 
and  articulates  with  the  middle  cuneiform  ;  the  rough  depression  between  the  two 
gives  attachment  to  an  interosseous  ligament.  The  extertuil  fnurface  also  presents 
two  articular  facets,  separated  by  a  rough  non-articular  surface;  the  anterior  facet, 
situated  at  the  superior  angle  of  the  bone,  is  small,  and  articulates  with  the  inner 
side  of  the  base  of  the  fourth  metatarsal ;  the  posterior  and  larger  one  articulates 
with  the  cuboid;  the  rough,  nnn-articular  surface  serves  for  the  attachment  of  an 
interosseous  ligament.  The  three  facets  for  articulation  with  the  three  metatarsal 
bones  are  continuous  with  one  another,  and  coveretl  by  a  prolongation  of  the  same  i 
cartilage;  the  facets  for  articulation  with  the  middle  cuneiform  and  navicular  are 
also  continuous,  but  that  for  articulation  with  the  cuboid  is  usually  separate.  The 
mtpfrior  or  dormf  surface  is  <tf  an  oblong  square  form,  its  posterior  external  angle 
being  pndonged  backward.  The  inferior  or  plantar  surface  is  an  obtuse  roumled 
margin,  and  serves  for  the  attachment  of  part  of  the  tendon  of  the  Tibialis  posticus, 
part  of  the  Flexor  brevis  hallucis,  and  ligaments. 

To  ascertain  to  which  side  the  bone  belongs,  hold  it  with  the  brt»ad  iho-sal 
surface  upward,  the  prolonged  edge  backward;  the  separate  articular  facet  for 
the  cuboid  will  point  to  the  proper  side. 

Articulations. — With  six  bimes:  the  navicular,  middle  cuneiform,  cuboid»  and 
second,  thir*!.  and  fourth  metatarsal  bones. 

Attachment  of  Muscles.— To  two :  part  of  the  Tibialis  posticus,  and  Flexor 
brevis  ballucis. 

The  Metatarsal  Bones. 

The  Metatarsal  Bones  are  6ve  in  number;  they  are  long  bones,  and  present  for 
examination  a  shaft  and  two  extremities. 

Common  Characters. — The  sftaft  is  prism<iid  in  form,  tapers  gradually  from  the 
tarsal  to  the  phalangeal  extremity,  and  is  slightly  curved  longitudinally,  so  as  to 
be  concave  below,  slightly  convex  above.  The  po»tcrif>r  extn'mift/,  or  base,  is 
wedge-shaped,  articulating  by  its  terminal  surface  with  the  tarsal  bones,  and  by 
its  lateral  surfaces  with  the  contiguous  metatarsal  bones,  its  dorsal  and  i>lantar 
surfaces  being  rough  for  the  attachment  of  ligaments.     The  anterior  extremity. 
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or  head^  presents  a  terminal  rounded  articular  surface,  oblong  from  above 
downward  and  extending  farther  backward  below  tlian  above.  Its  t^ides  are 
flattened,  and  present  a  depression,  siinuounted  l»y  a  tubercle,  fur  lirrauientous 
attachment.  Its  under  surface  is  grooved  in  the  midtlle  line  for  the  passage  of 
the  Flexor  tendon,  and  marked  on  each  side  by  an  articular  eminence  continuous 
with  the  terminal  articular  surface. 

Pectdiar  Characters. — The  First  is  remarkable  for  its  great  thickness,  but  is 
the  shortest  of  all  the  metatarsal  bones.  The  nhaft  is  strong  and  of  well-marked 
prismoid  fom.  The  posterior  c.r/rf/«*Vy  presents  no  lateral  articular  facets:  its 
terminal  articular  surface  is  of  large  size,  kidney-shaped;  its  circumference  is 
grooved,  for  the  tarso-meta tarsal  ligaments,  and  internally  gives  attachment  to 
part  of  the  tendon  of  the  Tibialis  anticus :  its  inferior  angle  presents  a  rough  oval 
prominence  for  the  insertion  *d'  the  tendon  of  the  Peroneus  longus.  The  hetuf  is 
of  large  size;  on  it.s  plantar  surface  are  two  grooved  facets,  over  which  glide 
sesamoitl  bones ;  the  facets  are  separated  by  a  smooth  elevated  ridge. 

This  bone  is  known  by  the  single  kidney-shaped  articular  surface  on  its  base, 
the  deeply  grooved  appearance  of  the  jdantar  surface  of  its  head,  and  its  great 
thickness  relatively  to  its  length.  When  it  is  placed  in  its  natural  position,  the 
concave  border  of  the  kidney-shaped  articular  surface  on  its  base  p(unts  to  the  side 
to  which  the  bone  belongs. 

The  Second  is  the  longest  and  largest  of  the  remaining  metatarsal  bones,  being 
prolonged!  backward  into  the  recess  formed  between  the  three  cuneifonu  bones. 
Its  tarsal  extremity  is  broad  above,  narrow  and  rough  below.  It  presents  four 
articular  surfaces:  one  behind,  of  a  triangular  form,  for  articulation  with  the 
middle  cuneiform:  one  at  the  upper  part  of  its  internal  lateral  surface,  for  articu- 
lation with  the  internal  cuneiform:  and  two  on  its  external  lateral  surface,  a 
posterior  and  anterior,  sei»arated  by  a  vertical  ridge.  Each  of  these  external 
articular  surfaces  is  divided  by  a  rough  depression  into  two  parts;  the  two 
anterior  facets  articulate  with  the  third  metatarsal;  the  two  posterior  (sometimes 
continuous)  with  the  external  cuneiform. 

The  facets  on  the  tarsal  extremity  of  the  second  metatarsal  bone  serve  at  once 
to  distinguish  it  from  the  rest,  and  to  indicate  the  foot  to  which  it  belongs  ;  there 
being  one  lacet  at  the  upper  angle  of  the  internal  surface,  and  two  facets,  each 
subdivided  into  two  parts,  on  the  externa!  surface,  pointing  to  the  side  to  which 
the  bone  belongs.  The  fact  that  the  two  posterior  subdivisions  of  these  external 
facets  sometimes  run  into  one  should  not  be  forgotten. 

The  Third  articulates  behind,  by  means  of  a  triangular  smooth  surface,  with 
the  external  cuneiform:  on  its  inner  side,  by  two  facets,  with  the  second  meta- 
krsal ;  and  on  its  outer  side,  by  a  single  facet,  with  the  fourth  metatarsal.  The 
Uler  facet  is  of  circular  form  and  situated  at  the  upper  angle  of  the  base. 

The  third  metatarsal  is  kn^wn  by  its  having  at  its  tarsal  end  two  undivided 
facets  on  the  inner  side,  and  a  single  facet  on  the  outer.  This  distinguishes  it  from 
the  second  metatarsal,  in  which  the  two  facets,  found  on  one  aide  of  its  tarsal  end. 
are  each  subdivided  into  two.  The  single  facet  (when  the  bone  is  put  in  its  natural 
position)  is  on  the  side  to  which  the  btme  belongs. 

The  Fourth  is  smaller  in  size  than  the  jtreceding;  its  tarttal  rrtrewiti/  presents 
a  terminal  ijuadrilateral  surface,  for  articuhition  with  the  cuboid  ;  a  smooth  facet  on 
the  inner  side,  divided  by  a  ridge  into  an  anterior  portion  fur  articidatiou  with  the 
third  metatarsal,  and  a  posterior  portion  for  articulation  with  the  external  cunci- 
fojTu  ;  on  the  outer  side  a  single  facet,  for  articulation  with  the  fifth  metatarsal. 

The  fourth  metatarsal  is  known  by  its  having  a  single  facet  on  either  side  of 
the  tarsal  extremity,  that  on  the  inner  siile  being  divide<l  into  two  parts.  If  this 
subdivision  he  not  recognizable,  the  fact  that  its  tarsal  end  is  bent  somewhat 
Foutward  will  indicate  tlie  side  to  which   it  belongs. 

The  Fifth  is  recognized  by  the  tubercular  eminence  on  the  outer  side  of  its 
rbase.  It  articulates  behind,  by  a  triangular  surface  cut  obliquely  from  without 
iward.  with  the  cuboid,  and  internallv  with  the  fourth  metatarsal. 
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The  projection  on  the  outer  side  of  tljis  bone  at  its  tarsal  end  at  once  distin- 
guishes it  from  the  others,  and  points  to  the  side  to  which  it  belongs. 

Articulations. — Each  hone  articulates  with  the  tarsal  bones  by  one  extremity, 
and  by  the  other  with  the  first  row  of  phalanges.  The  number  of  tarsal  bones 
with  which  each  metatarsal  artieulates  is  <ine  for  the  first,  three  for  the  second,  one 
for  the  thinl,  two  for  the  fourth,  and  one  for  the  fifth. 

Attachment  of  Muscles. — To  the  first  nietjitarsal  hone,  three :  part  of  the 
Tibialis  anticua,  the  Peroneus  longiis,  and  First  dorsal  interosseous.  To  the 
sec<>nd,  four:  the  Adductor  oblirjuus  hallucis  ami  First  and  Second  dorsal  inter- 
osseous, and  a  slip  from  the  tendon  of  the  Tibialis  posticus,  and  occasionally  a  slip 
from  the  Peroneus  longus.  To  the  third,  five:  the  Adductor  obli(|Uus  hallucis, 
Second  ami  Third  doj-sal,  and  First  (>!antar  interosseous,  and  a  slip  from  the 
tendon  of  the  Tibialis  posticus.  To  the  fVmrth,  five :  the  Adductor  obliquus  hallucis. 
Third  and  Fourth  dorsal,  and  Second  plantar  interosseous,  and  a  slip  from  the 
tendon  of  the  Tibialis  posticus.  To  the  fifth,  six:  the  Peroneus  brevis,  Peroneus 
tertius.  Flexor  brevis  minimi  digiti.  Adductor  transversus  hallucis.  Fourth  dorsal, 
and  Third  plantar  interosseous. 

The  Phalanges. 

The  Phalanges  of  the  foot,  both  in  number  and  general  arrangement,  resemble 
those  in  the  hand  ;  there  being  two  in  the  great  toe  and  three  in  each  of  the  other 
toes. 

The  phalanges  of  the  ^Viff  rmo  resemble  closely  those  of  the  hand.  The  shaft 
is  compressed  from  side  to  side,  convex  above,  concave  below.  The  posterior 
extremitif  is  ctuicave ;  and  the  unferinr  extremittf  presents  a  trochlear  surface,  for 
articulation  with  the  second  phalanges. 

The  phalanges  of  the  second  row  are  remarkably  small  and  short,  but  rather 
broader  than  those  of  the  first  row. 

The  HUtffMf  phalanges  in  form  resemble  those  of  the  fingers  ;  but  they  are 
smaller,  fiattened  from  above  downward,  presenting  a  broad  base  for  articulation 
with  the  second  row,  and  an  expanded  extremity  for  the  support  uf  the  nail  and 
end  uf  the  toe. 

Articulation. — The  first  row,  with  the  metatarsal  bones  behind  and  sec<uid 
phalangei^  in  fn*nt ;  the  second  row  of  the  four  outer  toes,  with  the  first  and  third 
phalanges  ;  of  the  great  toe,  with  the  first  phalanx ;  the  third  row  of  the  four 
outer  toes,  with  the  second  phalanges. 

Attachment  of  Muscles.— To  tlie  first  ]4yahinges.  Great  toe,  five  muscles: 
innermost  tendon  of  Extensor  brevis  digitorum.  Abductor  hallucis,  Adductor 
obrniuus  hallucis.  Flexor  brevis  hallucis.  Adductor  transversus  hallucis.  Second 
tfte,  three  muscles:  First  and  Second  dorsal  interosseous  and  First  luml.trical. 
Third  toe,  three  muscles  :  Third  dorsal  and  First  plantar  interosseous  and  Second 
lumbricaL  Fourth  toe,  three  muscles:  Fourth  dorsal  and  Second  plantar  inter- 
osseous and  Third  liimbrical.  Fifth  toe,  four  muscles:  Flexor  brevis  minimi 
digiti,  Abductor  minimi  digiti,  and  Third  plantar  interosseous,  and  Fourth 
lumhrical. — Second  phalanges.  Great  toe;  Extensor  longus  ballueis.  Flexor 
longus  hallucis.  Other  toes;  Flexor  brevis  digitorum,  one  slip  of  the  common 
tendon  of  the  Extensor  longus  an<l  brevis  digitoniiu.* — Third  phalanges  :  two  slips 
from  the  common  tendon  of  the  Extensor  longus  and  Extensor  brevis  digitorum, 
and  the  Flexor  longus  digitorum. 


Development  of  the  Foot  (Fig.  226). 

The  Tarsal  bones  are  each  developed  by  a  single  centre,  excepting  the  os  calcis, 
which  has  an  epiphysis  for  its  posterior  extremity.  The  centres  make  their  appear- 
ance in  the  following  order:  os  calcis,  at  the  sixth  month  of  foetal  life  ;  astragalus, 

*  Except  the  second  phalanx  of  the  tiith  toe,  which  receiree  no  slip  Trom  the  Extensor  brevi« 
digitorum. 
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ahoTit  the  seventh  immtb ;  cuboid,  at  the  ninth  month ;  oxternal  cuneiform, 
♦luring  the  first  year;  internal  cuneiform  in  the  third  year;  middle  cuneiform  and 
navictilar  in  the  fourth  year.      The  epiphysis    for  the   posterior  ttiberosity  of 


t/tflS. 


Tardus. 

One  centrtfoT  tack  hone, 
except  99  calcis. 


„ — .Appears  JOth  ifear : 
\        Huifeit  after  pttbni}/. 


Metatarsus. 

3Vo  ernirts  for  ettth  bimc:^ 
(hie  for  •haft. 
Our  for  ilujiUtl  exirrmity 
except  Ist, 


^^^  .Appeart  5(h  i/ear. 

firn33   j  ir^Hf  igth~£0  year. 


Appear  a  7  th  wrtk~\ 


-.^ppeart  7th  vxek. 


ViiHe  ISth-SOth  year. 
Appritm  ird  year,    '^ 

Appears  4ff*  !fe*tr..^ 

Unite  l7-mh  year,  j  r- 

Phalanges.    Appears  Sntt'4th  moHth.A 

TV©  centre*  for  each  hone :  J 

One  for  shaft,  L»J 

One  fur  mettilarml       Appears  Gih-7th  year.  ^ 

txtrcMity.  ruite  17th- 18fh  year.  [  ^^^  ~  "^^ 

Appears  !!>id-4th  wion/A.  v~J^  j   • 

.ipprars  6th  vMr.v.        Ss  (J^ 

Unite  l?lh-lSth  ]/ear.{^  ; 
.Apprura  7th  tvfek.-i^  ^ 

Fig.  Z2B.— >Plan  of  the  dcTelopment  of  the  foot. 

the  08  calcis  appears  at  the  tenth  year,  and  unites  with  the  rest  of  the  bone  soon 
after  puberty. 

The  Metatarsal  bones  are  each  developed  by  two  centres ;  one  for  the  shaft 
and  one  f«>r  the  digital  extremity  in  the  four  outer  metatarsal;  one  for  the  shaft 
and  one  for  the  base  in  the  metatarsal  bone  of  the  great  toe.'  Ossiification 
commences  in  the  centre  of  the  shaft  about  the  ninth  week,  and  extends  toward 
either  extremity.  The  centre  in  the  proximal  end  of  the  first  metatarsal  bone 
appears  about  the  third  year,  the  centre  in  the  distal  end  f»f  the  other  bones 
between  the  fifth  and  eighth  ye-ars;  they  become  joined  between  the  eighteenth  and 
twentieth  years. 

The  Phalanges  are  developed  by  tiro  centres  for  each  bone :  one  for  the  shaft 
and  oTii'  for  the  metatar!?al  extremity. 

Gonstmction  of  the  Foot  as  a  Whole. 

The  foot  is  constructed  mh  the  same  ])rinci]iles  as  the  hand,  but  modified  to 
form  a  firm  basis  of  support  for  the  rest  of  the  body  when  in  the  erect  position.    It 

*  Ab  wms  noted  in  the  firsl  melji cairp.il  l^tne,  so  in  ttie  firM  metntarsjil,  ihere  iaoft^n  to  be  observed 
•  tendency  to  the  formatiou  of  a  secomi  e[>iphy9is  in  Ihe  ilistal  extremity.  iSee  footnote,  p.  274). 
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is  more  solidly  constructed,  and  its  coni[ifment  parts  are  less  movable  on  each  other 
than  in  the  hand.  This  is  especially  the  case  with  the  great  toe,  which  has  to 
assist  in  supporting  the  body,  and  is  therefore  const  ractfti  with  greater  solidity;  it 
lies  parallel  with  the  other  toes,  smtl  has  a  very  limited  degree  of  mobility,  whereas 
the  thumb,  which  is  occupied  in  numerous  and  varied  movements,  is  constructed 
in  such  a  manner  as  to  permit  of  great  mobility.  Its  metacarpal  bone  is  directed 
away  from  the  others,  so  as  to  form  an  acute  angle  with  the  seci>nd,  and  it  enjoys 
a  considerable  range  of  motion  at  its  articulation  with  the  carpus.  The  foot  is 
placed  at  right  angles  to  the  leg — a  jmsition  which  is  almost  peculiar  to  man,  and 
has  relation  to  the  erect  position  which  he  maintains.  In  order  to  allow  of  its 
supporting  the  weight  of  the  whole  body  in  this  position  with  the  least  expenditure 
of  material,  it  is  constructed  in  the  form  of  an  arch.  This  arch  is  not,  however, 
made  up  of  two  e*|ual  limbs.  The  hinder  one,  which  is  made  iq)  of  the  os  calcis 
and  the  jjosterior  part  of  (he  astragalus,  is  about  half  the  k-ngth  of  the  anterior 
limb,  and  measures  about  three  inches.  The  anterior  limb  consists  of  the  rest  of 
the  tarsal  and  the  metatarsal  bones,  and  measures  about  six  inches.  It  may  he 
said  to  consist  of  two  parts,  an  inner  segment  made  up  of  the  head  of  the  astragalus, 
the  navicular,  the  three  cuneiform,  and  the  three  inner  metatarsal  bones  ;  and  an 
outer  segment  composed  of  the  cuboid  and  the  two  outer  metatarsal  bones.  The 
summit  of  the  arch  is  at  the  superior  articular  surface  of  rbe  astragalus;  and  its 
two  extremities — that  is  to  say,  the  two  points  on  which  the  arch  rests  in  standing — 
are  the  tubercles  on  the  under  surface  of  the  os  calcis  posteriorly,  and  the  heads  of 
the  metatarsal  bones  anteriorly.  The  weakest  part  of  the  arch  is  the  joint  between 
the  astragalus  and  scaphoid,  and  here  it  is  more  liable  to  yield  in  those  who  are 
overweighted,  and  in  those  in  whom  the  ligaments  which  complete  and  preserve 
the  arch  are  relaxed.  This  weak  point  in  the  arch  is  braced  on  its  concave  surface 
by  the  inferior  calcanco-navicular  ligament,  which  is  more  elastic  than  most  other 
ligaments,  and  thus  allows  the  arch  to  yield  from  jars  or  shocks  ajtplied  to  the 
anterior  pfU'tion  of  the  foot  and  quickly  restores  it  to  its  pristine  condition.  This 
ligament  is  supported  on  its  under  surface  by  the  tendon  of  the  Tibialis  posticus 
muscle,  which  is  spread  out  into  a  fan-sbajied  itisertion,  and  prevents  undue 
tension  of  the  ligament  or  such  an  amount  of  stretching  as  would  permanently 
elongate  it. 

In  addition  to  this  longitudinal  arch  the  foot  presents  a  transverse  arch,  at  the 
anterior  part  of  the  tarsus  and  hinder  part  of  the  metatarsus.  This,  however,  can 
scarcely  be  described  as  a  true  arch,  but  presents  more  the  character  of  a  half-dome. 
The  inner  border  of  the  central  portion  of  the  longitudinal  arch  is  elevated  from 
the  ground,  and  from  this  point  the  bones  arch  over  to  the  outer  border,  which  is 
in  contact  with  the  ground,  and,  assisted  by  the  longitudinal  aridi,  [iroiluce  a  sort  of 
rounded  niche  on  the  inner  side  of  the  foot,  which  gives  the  appearance  of  a 
transverse  as  well  as  a  longitmlinal  arch. 

The  arch  of  the  foot,  from  the  point  (*f  the  heel  to  the  toes,  is  not  rpiitestraiglit, 
but  is  directed  a  little  outward,  so  that  the  inner  border  is  a  little  convex  and  the 
outer  border  concave.  This  disposition  of  the  bones  becomes  more  marked  when 
the  longitudinal  arch  of  the  foot  is  lost,  as  in  the  disease  known  under  the  name 
of  **  tlat-fjot." 

Surface  Form. — (ht  the  dorsum  of  the  Toot  the  individual  bones  are  not  to  be  disttueuished 
with  \\\<i'  cxreiilinii  of  ihu  bt'iid  of  the  astni.iralijs,  whiLh  funii;*  a  nivuided  projei'tiun  in  fnuit  of 
tht' nnklr-Jnint  wbcti  (lie  fuot  is  ii»RihIy  exteu'k'd.  Thr  whole  surface  form?*  a  sniiKjth  rtuivex 
ontliiM",  tbo  summit  of  wbiib  »»  thit  ridire  fomuMl  by  the  bead  of  the  a.str.ipnlut«,  the  navicular, 
the  middle  eaneifonu,  and  the  sei-on*!  metatarsal  bones;  tVom  this  it  (rraduully  inelitics  outward 
and  taore  n»i»idly  inward.  On  tlie  inn«L-r  side  of  the  fuol.  the  inteniLil  tuberosity  of  the  os  ealcis 
and  the  ridee  scparatint;  the  inner  from  the  pusterior  siirt'aee  of  the  hone  niuy  be  telt  URwt  pos- 
teriorly. In  front  of  tliis.  untl  beluw  the  interna!  niidieolus,  may  I>e  ielt  the  prujection  of  the 
sustentiw'uhirn  tidi.  Passing  forward  is  the  w<'11-nnirked  tul>erosity  nf  the  navieidar  iKine.  Mtu- 
ated  al>out  iin  Ineh  nt  an  ineh  and  a  ijnarter  in  front  id"  the  interiud  aiiilleolns.  Further  tnward 
the  fr«:»nt,  tlie  ridee  formed  hy  the  base  of  the  first  metaJarsjil  Imne  cati  be  obscurely  felt,  and 
from  this  the  shalt  id"  the  Wne  can  he  traeed  tt)  the  expanded  head  articnl:iiin^'  with  the  Lsj«? 
of  the  first  phalanx  of  the  ^reat  tue.     Immediately  beueath  the  base  of  this  phalaax,  the 
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inU'rnal  sesamoid  bone  is  to  be  felt.  Lastly,  the  expanded  ends  of  the  bones  forminji^  the  lost 
joint  of  the  ^reat  toe  are  to  be  felt.  On  the  outer  side  of  tlie  foot  the  Uioist  posterior  Ijony 
point  is*  the  outer  tuberosity  of  the  os  cakis,  with  the  ridge  separating  the  posterior  from  the 
outer  surface  of  the  bone.  In  front  of  this  the  ipreater  part  of  the  exteniat  surface  of  the  o» 
calcic  is  subculiuiieitus;  on  it,  l>elow  and  in  front  of  the  external  niulleohi-s  n»ay  be  lelt  the  pero- 
neal ridge,  when  this  proce.ss  is  present,  Fjulher  i'orward,  the  base  of  the  fifth  metatarsal  b<jne 
forms  u  prominent  and  well-defined  landmark,  and  in  front  of  this  the  shaft  of  the  bone,  with 
its  expanded  head,  and  the  base  of  the  first  phalanx  may  be  defined.  The  sole  of  the  ffK)t  is 
almost  entirely  covered  by  soft  parts,  so  that  nut  lew  bony  pnrts  :»re  to  Ih»  macle  out,  atul  these 
somewhat  obscurely.  The  hinder  part  of  the  under  surface  uf  the  os  calcis  »nd  the  heads  of  the 
metatarsal  btuies,  with  the  exception  of  the  first,  which  is  concealed  by  the  sesamoid  Iwnea. 
may  be  recuLMiixed. 

Surgical  AEatomy. — f'onsiderinc  the  injuries  to  which  the  foot  is  subjected,  it  is  surpris- 
ing how  st-ldou)  the  tarsal  Ixjnes  are  fractured.  This  is  no  doubt  due  to  tlie  fact  that  the  tarsus 
is  compoHcd  of  a  rnuiiber  ol"  Ixtnes,  articulated  by  a  considenible  extent  of  surface  and  joined 
together  by  very  strorur  litraments.  which  serve  to  break  the  force  of  violence  applied  to  this 
part  of  the  body.  When  Iracture  does  *xcur,  these  bones,  being  composed  for  the  most  part 
of  a  mh  cancellous  structure,  covered  only  by  a  thin  shell  of  compact  tissue,  are  often  extensively 
oomminuteil,  es[>ecially  as  most  of  the  fractures  are  produced  by  direct  violence.  x\nd  having 
only  a  ver>'  scanty  amount  of  soft  parts  over  them,  the  fractures  are  very  often  compound,  and 
amputation  is  fre(|uently  necessary. 

When  fracture  ocvurs  in  the  anterior  gnmp  of  tarsal  bones,  it  is  almost  invariably  the  result 
of  direct  viuleni'C  ;  but  fractures  of  the  posterior  jrroup,  that  \s,  of  tlie  ealcaneum  and  astrag- 
alus, are  most  frequently  jiroduced  by  lalls  from  a  height  on  to  the  feet ;  though  Iracture  of 
the  OS  r^alcia  may  be  caused  by  dirc<.'t  violence  or  by  museular  action.  The  posterior  part  of  the 
bone,  that  is,  the  part  behind  the  articular  surfaces,  is  ahno.st  always  the  seat  of  the  fracture, 
though  st»me  few  ca.se8  of  fracture  <tf  th<?  stistcntaeuluiii  tali  and  of  vertical  fracture  between 
the  two  articulating  facets  have  been  recorded.  The  neck  of  the  astragalus,  being  the  weakest 
part  of  the  bone,  is  most  fre<juently  fractured,  th<tutrh  fractures  may  oi-cur  in  any  part  and 
almost  in  any  direction,  either  jw^fK-iated  or  not  with  fnutiire  uf  other  Ixmes. 

In  eases  of  clul>-foot,  e.spetMally  in  congenitul  cji.ses,  the  bones  of  the  tarsus  become  rdtered 
in  .nhape  and  size,  and  disuLiced  from  tlieir  pn)|)er  positions.  This  \^  especially  the  case  in  mn- 
genital  etpiino-varus,  in  which  the  astragalus,  particularly  about  the  head,  Ijecomesi  twisted  and 
atrophied,  atid  a  similar  i-ondition  may  l>e  present  in  the  other  lK>nes,  more  esfteeially  the  navic- 
ular. The  tarsal  bones  are  peculiarly  liable  to  become  the  seat  of  tuberculai^  caries  from  com- 
paratively trivial  injuries.  There  are  several  rea.m>ns  to  account  fat  this.  They  are  comp<ised 
of  a  delicate  cancellated  structure,  8urn>nnded  by  intricate  synovial  membranes.  They  are  situ- 
ated at  the  farthest  point  from  the  central  organ  of  the  circulation  and  exj>osed  to  vicissitudes 
of  tejni)erature  ;  and,  moreover,  on  their  dorsal  surface  are  thinly  clad  with  soft  parts  which 
have  but  a  scanty  bl(»od-supply.  And  finally,  after  slight  injuries,  they  are  tiot  maintained  in  a 
condition  of  rest  to  the  same  extent  as  similar  injuries  in  some  other  parts  of  the  body.  Caries 
of  the  ealcaneum  and  a.<itragalu8  mav  remain  limited  to  the  one  t>one  tor  a  long  period,  but  wlien 
one  of  the  other  hones  is  affected,  t)ie  remainder  frequently  become  involved,  in  consequence  of 
the  disea.se  spreading  through  the  largo  and  complicated  synovial  membrane  which  is  more  or 
less  common  to  these  Imjucs. 

Amputation  of  the  whole  or  a  part  of  the  foot  is  frwiuently  required  either  for  injur)-  or 
disease.  The  principal  iimputations  areas  follow;  {l)Syme*s:  amputation  at  the  ankle-joint 
by  a  lieel-flap.  with  removal  of  the  malleoli  and  sometimes  a  thin  slice  from  the  lower  end  of 
the  tibia.  (2)  Koux's:  amputation  at  the  linkle-joint  by  a  large  internal  flap,  {3|  Pin^goflTs 
amputation :  removal  td'  the  whole  of  the  tarsal  Ixines,  except  the  jHjsterior  part  of  the  os  ealcis 
ancf  a  thin  slice  from  the  tibia  and  fibula  including  the  two  malleoli.  The  sawn  surface  of  the 
oe  ealcis  is  then  turned  up  and  united  to  the  similar  surface  of  the  tibia.  (4)  Siibastragaloid 
amputation  :  removal  of  the  foot  below  the  jistragalus  through  the  joint  between  it  and  the  os 
calcis.  This  operation  h:is  been  nKKlified  by  Hanc«x:-k,  who  leaves  the  posterior  third  of  (he  o« 
calcis  and  turfhS  it  up  against  the  ♦lennded  surface  of  the  a.stragalus.  This  latter  operation  is  of 
doubtful  utility  and  is  rarely  performed.  (5)  Chopart's  or  n)C«lJo-tarsal :  removal  of  llu»  ante- 
rior part  of  the  foot  with  all  the  tai-sal  l)on<"S  except  the  os  calcis  and  astragalus  ;  disarticula- 
tion being  effected  through  the  joints  between  the  scaph<»id  and  cuboid  in  front,  and  the  astrag- 
alus and  OS  caicis  behind,  (tji  Ijisfrancs:  amputation  of  the  anterior  part  of  the  foot  through 
the  tarsometatarsal  joints.  This  has  been  tuodiJied  by  Ili'y.  who  disarticulated  through  the 
joinf.s  of  the  four  outer  metatai-sal  Uuies  with  the  tarsus,  and  sawed  off  the  jirojecting  internal 
ameiform ;  and  by  Skey,  who  sawed  off  the  baae  of  the  second  metatarsal  bone  and  disarticu- 
lated the  others. 

The  bones  of  the  tarsus  oe<;a.Mionally  require  removal  individually.  Tliis  is  especially  the 
cmse  with  the  astragalus  and  os  calcis  for  dlsea.-^o  limited  to  the  one  bone,  or  again  the  astragalus 
naay  require  excision  in  cases  of  subastragalotd  di8l«M?atioii,  or,  as  recommended  by  Mr.  Lund, 
in  cases  of  inveterate  talipes.  The  cul>oid  has  been  removed  for  the  same  reaw>n  l>y  Mr.  Solly. 
But  Kilh  these  two  latter  oi)orations  have  fallen  very  much  into  di.*us<:«,  and  have  been  super- 
.sedcd  l>y  rese«"tion  of  a  wedge-shaped  piece  td'  kme  from  the  outer  side  of  the  tarsus.  Finally. 
Mickulicz  and  Wat.son  have  devised  operations  tor  the  removal  of  more  extensive  portions  of 
the  tarsus.     Miekulicz's  operation  consists  in  the  removal  of  the  os  caleis  and  astragalus,  along 
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with  T lie  articular  surfiices  of  xhx\  tibia  ami  filinla,  and  uImj  of  the  scaphoid  and  ouboiJ.  The 
rt'timiniiJir  jMirtHUi  of  the  tarsus  is  then  brought  into  contact  with  the  Siiwn  surfaces  of  the  tibia 
anrl  tii)uhi,  and  fixed  there.  The  result  is  a  position  of  ihe  sliortened  foot  resemhhnt  tahpos 
e«piituif!.  Watson  s  ofa'Tation  is  adapted  ti»  tho^i  cjiscs  wliere  tlie  (hsotse  ii«  coniitied  to  the 
ant^'rior  iar:<al  bonew.  Ky  two  lateral  incisions  he  sawt*  throu^^h  the  bases  of  the  metatarsal 
bones  in  front  and  opens  up  the  joint«  between  the  svaplioid  and  astragalus,  and  the  cuboid  and 
08  calcis,  and  removes  the  intervcnintr  bones. 

The  mctatarsid  hones  and  phalanucs  are  nearly  always  broken  by  direi't  violence,  and  in  the 
majority  of  ca.scs  the  injury  i.H  the  result  of  severe  crushing  accidentii,  neeessitatinic  amputation. 
The  metatarsal  bones  and  espeeially  the  one  of  the  flrreat  toe,  are  fretiuently  diseased,  either  in 
tubercular  subjects  or  in  perioniting  ulcer  of  the  ibot. 


Se&amold  Bones. 

These  are  small  rouinle'l  masses,  cartihigiiiotis  in  early  life,  osseous  in  the  adult, 
which  are  developerl  in  those  tendons  which  exert  a  great  amount  of  pressure  upon 
the  parts  over  whiei*  they  glide.  It  is  said  that  they  are  more  eommotily  found  in 
the  male  than  in  the  female,  and  in  persons  of  an  aetive  muscular  habit  than  in 
those  who  are  weak  and  debilitated.  They  are  invested  throughout  their  whole 
surface  by  the  fibroua  tissue  of  the  tendon  in  which  they  are  found,  excepting  upon 
that  side  which  lies  in  contact  with  the  part  over  which  they  play,  where  they 
present  a  free  articular  facet.  They  may  be  diviiled  into  two  kinds:  those  whicn 
glide  over  the  articular  aurfoces  of  joints,  and  those  which  j)lay  over  the  cartilag- 
inous facets  found  on  the  surfaces  of  certain   bones. 

The  sesamoid  hones  of  the  joints  in  the  upper  extremity,  are  two  on  the  palmar 
surface  of  the  metacarpo-phalangeal  joint  in  the  thumb,  developeti  in  the  tendons 
of  the  Flexor  brevis  pollicis ;  occasionally  one  or  two  opposite  the  metacarpo- 
phalangeal articulations  of  the  fore  and  little  fingers:  and,  still  more  rarely,  one 
op]>o9ite  the  same  joints  of  the  third  and  fourth  fingers.  In  the  lower  extremity, 
the  patella,  which  is  developed  in  the  tend<ui  of  the  <Juadriceps  extensor;  two  small 
sesamoid  bones,  found  in  the  tendons  of  the  Flexor  brevis  hallucis,  opposite  the 
metatarso-phalangeal  joint  of  the  great  toe  ;  and  occasionally  one  in  the  metatarso- 
pbalangeal  joint  of  the  second  toe,  the  little  toe,  and,  still  more  rarely,  the  third 
and  fourth  toes. 

Those  found  in  the  tendons  which  glide  over  certain  hones  occupy  the  following 
situations;  one  sotnetitnes  found  in  the  tendon  of  the  Biceps  cuhiti,  oj)posite  the 
tuberosity  of  the  radius:  one  in  the  tendon  of  the  Peroneiis  longus.  where  it  glides 
through  the  groove  in  the  cuboid  bone:  one  appears  late  in  life  in  the  tendon  of  the 
Tibialis  anticus,  opposite  the  smooth  facet  of  the  internal  cuneiform  bone;  one  is 
found  in  the  tendon  of  the  Tibialis  posticus,  opposite  the  inner  side  of  the  head  of  the 
astragalus;  one  in  the  outer  head  of  the  Gastrocnemius,  behind  the  outer  condyle 
of  the  femur;  and  one  in  the  conjoined  teudim  "d'the  Psoas  and  Iliacus,  where  it 
glides  over  the  os  pubis.  .Sesamoid  bones  are  found  occasionally  in  the  tendon  of 
the  Gluteus  maximus,  as  it  passes  over  the  great  trochanter,  and  in  the  tendons 
which  wind  round  the  inner  and  outer  malleoli. 
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THE  vitrious  bones  of  which  the  Skeleton  consists  are  connected  together  at 
ilifTerent  parts  of  their  surfaces,  and  such  a  connection  is  designated  by  the 
name  of  Joini  or  Articuhttkm.  If  the  jt«int  is  immuvahlc\  a^  between  the  cranial  and 
most  of  the  facia!  bones,  the  adjacent  margins  of  the  bones  are  u|i(»lied  in  almost 
close  contact,  a  thin  tayer  of  fibrous  membrane,  the  ttutnnif  litjament,  and,  at  the 
base  of  the  skidl,  in  certain  situations,  a  thin  hiyer  of  cartilage,  being  interposed. 
Where  slight  movement  is  recjuired,  combined  with  great  strength,  the  osseous 
surfaces  are  united  by  tough  and  elastic  fibro-cartilages,  as  in  the  joints  of  the 
spine,  the  sacro-iliac  and  interpubic  articulati<>ns ;  but  in  the  movahle  joints  the 
bones  forming  the  articulation  are  generally  expanded  for  greater  convenience  of 
mutual  connection,  covered  by  carttlti</t\  held  together  by  strong  bands  or  capsules 
of  fibrous  tissue  called  hyametits,  and  partially  lined  by  a  membrane,  the  synovial 
membrane^  which  secretes  a  fluid  to  lubricate  the  various  parts  of  which  the  joint 
is  formed  ;  so  that  the  structures  which  enter  into  the  formation  of  a  joint  are  bone, 
cartilnjre,  fibro-cartilatje,  ligament,  and  synovial  membrane. 

Bone  constitutes  the  fundamental  element  of  all  the  joints.  In  the  long  bones 
the  extremities  are  the  parts  which  form  the  articulations;  they  are  generally 
somewhat  enlarged,  consisting  of  spongy  cancellous  tissue,  with  a  thin  coating  of 
compact  substance.  In  the  flat  hones  the  articulations  usually  take  place  at  the 
edges,  and,  in  the  short  bones  at  various  parts  of  their  surface.  The  layer  of 
compact  bone  which  forms  the  articular  surface,  i\n<{  to  which  the  cartilage  is 
attache<l,  is  called  the  arttritiar  himella.  It  is  of  a  white  color,  extremely  dense, 
and  varies  in  thickness.  Its  structure  differs  from  ordinary  bone-lissiie  in  this 
respect,  that  it  contains  no  Haversian  canals,  and  its  lacuna^  are  much  larger  than 
in  ordinary  bone  and  have  no  canaliculi.  The  vessels  of  the  cancellous  tissue,  as 
they  approach  the  articular  lamella,  turn  back  in  ioo])S,  and  do  not  perforate  it; 
this  layer  is  conse<|uently  more  dense  and  firmer  than  onlinary  bone,  and  is  evi- 
dently designed  to  form  a  firm  and  unyielding  support  for   the  articular  cartilage. 

The  cartilage,  which  covers  the  articular  surfaces  of  bone,  and  is  called  the 
artii'ular^  will  he  found  described,  with  the  other  varieties  of  cartilage,  in  the  section 
on  General  Anatomy  (page  51). 

Ligaments  consist  of  bands  of  various  forms,  serving  to  connect  together  the 
articular  extremities  of  bones,  and  composed  niaiuly  of  bundles  of  white  Jihrous 
tiHfiut'  placed  parallel  with,  or  closely  interlaced  with,  nne  uTn»thei\  and  presenting 
a  white,  shining,  silvery  aspect.  A  ligament  is  pliant  and  flexible,  so  as  to  allow 
of  the  most  perfect  freedora  of  movement,  but  strong,  tough,  and  inextensile,  so 
as  not  readily  to  yield  under  the  most  severely  applied  force  ;  it  is  conserjuently 
well  adapted  to  serve  as  the  connecting  medium  between  the  bones.  Some  liga- 
ments consist  entirely  f»f  i/eflotv  elastic  tissue,  as  the  ligamenta  subflava,  which 
connect  together  the  adjacent  arches  of  the  vertebrne  and  the  ligamentum  nuchie 
in  the  lower  animals.  In  these  cases  it  will  be  observed  that  the  elasticity  of  the 
ligament  is  intended  to  act  as  a  substitute  for  muscular  power. 

Synovial  membrane  is  a  thin,  delicate  membrane  of  connective  tissue,  with 
branched  connective-tissue  corpuscles.  Its  secretion  is  thick,  viscid,  and  glairy, 
like  the  white  of  egg,  and  is  hence  termed  iynovia.  The  synovial  membranes 
found  in  the  body  admit  of  subdivision  into  three  kinds — articular,  bursal,  and 
vaginal. 

The  articular  ^ifuovial  membranes  are  found  in  all  the  freely  movable  joints. 
In  the  foetus  this  membrane  is  said,  by  Toynbee,  to  be  continued  over  the  surface 

315 


316 


THE   ARTICILATIONS. 


of  the  cartilages;  btit  in  the  adult  it  is  wantiog,  excepting  sit  their  circumference, 
upon  which  it  encroaches  for  a  short  distance,  ami  to  whicii  it  is  firmly  attached; 
it  then  invests  the  inner  surface  of  the  capsular  or  other  ligaiacuts  enclosing  the 
joint,  and  is  reHected  over  the  surface  of  any  tendons  passing  through  its  cavity,  as 
the  tendon  of  the  Popliteiis  in  the  knee  and  the  tendi>n  of  the  Biceps  in  the 
shoulder.  Hence  the  articidar  synovial  memhrane  may  be  regarded  as  a  short 
wide  tube,  artaehed  hy  its  open  ends  to  the  margins  of  the  articular  cartilages,  and 
covering  the  inner  surface  of  the  various  ligaments  which  connect  the  articular 
surfjices,  so  that  ali>ng  with  the  cartilages  it  completely  encloses  the  joint-cuvity. 
In  some  of  the  joints  the  syn<>vial  membrane  is  thrown  into  folds,  which  pass 
across  the  cavity.  They  are  called  mjtwvml  UifitmrniK  and  are  especially  distinct 
in  tlie  knee.  In  other  joints  there  are  flattened  f<ilds.  subdivided  at  their  margins 
into  fringe-like  processes,  the  vessels  of  which  have  a  ctmvtduted  arrangement. 
These  latter  generally  project  from  the  synovial  membrane  near  the  margin  of  the 
cartilage  and  lie  Hat  upon  its  surface.  They  consi.st  of  ctrnnective  tissue  covered 
with  endothelium,  and  contain  fat-cells  in  variable  ((uanlities,  and,  more  rarely, 
isolated  cartilage-cells.  The  larger  folds  often  ctmtain  c<msiderable  (|uanlities  of 
fat.  They  were  ilescribetl  by  Clopton  Havers  as  mucilfit/htoioi  q!ft}ui».  and  ns  the 
source  of  the  synovial  secretion.  I  nder  certain  <iiseased  conditions  similar  pro- 
cesses are  found  covering  the  entire  surface  of  the  synovial  membrane,  forming  a 
mass  of  jteduncidated  fibro-fatty  growths  which  pnjecr  into  the  joint.  Similar 
structures  are  also  found  in  smne  of  the  bursal  and  vaginal  synovial  membranes. 

The  fiurmi  sifnovial  memhrnuen  are  found  interposed  between  surfaces  which 
move  upon  each  other,  producing  friction,  a,s  in  the  gliding  of  a  tendon  or  of  the 
integument  over  projecting  bony  surfaces.  They  admit  of  subdivision  into  two 
kinils,  the  hurste  mucomr^  ami  the  hHr«<f'  synavuc  'Jlie  hur»te  mvemif  are  birge, 
simple,  or  irregular  cavities  in  the  sid>cutaneous  areolar  tissue,  enclosing  a  dear 
vi.'««cid  tluid.  They  are  found  in  various  situations,  as  between  the  integument  and 
the  front  of  the  patella,  over  the  olecranon,  the  malleoli,  and  other  prominent  parts. 
The  hHr»if  Hiphwifv  are  found  interposed  between  muscles  or  tendons  as  ihey  play 
over  projecting  bony  surfaces,  as  between  tbu  (flutei  muscles  and  the  surface  of 
the  great  trochanter.  They  consist  of  a  thin  wall  of  connective  tissue,  partially 
covered  by  patches  of  cells,  and  contain  a  viscid  fluid.  Where  one  of  these  exists 
in  the  neighborhood  of  a  joint,  it  usually  communicates  with  its  cavity,  as  is  gen- 
erally the  ca,se  with  the  bursa  between  the  tendon  of  the  Psoas  and  Iliacus  and 
the  capsular  ligament  of  the  hip,  or  the  one  interposed  between  the  under  surface 
of  the  Subseapularis  and  the  neck  of  the  scapula. 

The  {'(Ujiuai  )<fin<nHalmfmhrane»  {si/nrjn'dl  sftefttha)  &er\e  to  facilitate  the  gliding 
of  tendons  in  the  osseo-fibrous  canals  through  which  they  pass.  The  membrane  is 
here  arranged  in  the  f<trm  of  a  sheath,  one  layer  of  which  adheres  to  the  wall  of 
the  canal,  and  the  other  is  reflected  upon  the  surface  "f  the  contained  tend«m,  the 
space  between  the  two  free  surfaces  of  the  membrane  being  partially  filled  with 
synovia.  These  sheaths  are  chiefly  found  surrounding  the  tendons  of  the  flexor 
and  extensor  muscles  of  the  fingers  and  toes  as  they  pass  through  the  osseo-fihrous 
canals  in  the  lujtid  or  f«»ot. 

Synovia  is  a  transparent,  yellowish-white  or  slightly  red<lish  fluid,  viscid  like 
the  white  of  e«ig,  having  an  alkaline  reaction  and  sliglitly  saline  taste.  It  consists, 
according  to  Frerichs,  in  the  ox,  of  94.85  water,  0.5<J  mucus  and  epithelium,  0.07 
fat,  ^..''il  albumen  and  extractive  matter,  and  0.00  salts. 

The  articulations  are  divided  into  three  classes:  tii/nartkrosis^  or  immovable; 
amphiarth)-08isy  or  mixed;  and  Jiarthrosis,  or  movable  joints. 


1.  Synarthrosis.    Immovable  Articulations, 

Synarthrosis  includes  alt  those  articulations  in  which  the  surfaces  of  the  bones 
are  in  almost  direct  ctuitact,  fastened  together  by  an  intervening  mass  of  connective 
tissue,  and  in  which  there  is  no  appreciable  motion,  as  the  joints  between  the  bones 
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of  the  cranium  and  face,  excepting  those  of  the  lower  jaw.  The  varieties  of  syuar- 
throaw  are  four  in  number:   Sutura,  Schin«lylesis,  (.Tomphosis,  and  Synchondrosis. 

Sutura  (a  seam)  is  that  form  of  articulation  where  the  contiguous  margins  of 
flat  bones  are  united  by  a  thin  layer  of  fibrous  tissue.  It  is  met  with  only  in  the 
skull.  Where  the  articulating  surfaces  are  connected  by  a  series  of  processes  and 
indentations  interlocked  together,  it  is  termed  Hutura  vera,  of  which  there  are 
three  varieties:  sutura  dentata,  serrata,  and  linibosa.  The  surfaces  of  the  bonea 
are  not  in  direet  contact,  being  separated  by  a  layer  of  membrane  continuous 
e.xternally  with  the  pericranium,  internally  with  the  dura  mater.  The  ffitfura 
dfntafa  (tiena,  a  tooth)  is  so  called  from  the  tooth-like  form  of  the  projecting 
articular  fn-ocesses,  as  in  the  suture  between  the  parietal  bones.  In  the  nitura 
aerrata  (serra,  a  saw)  the  edges  of  the  two  bones  forming  the  articulation  are 
serrated  like  the  teeth  of  a  fine  saw,  as  between  the  two  portions  of  the  frontal 
bone.  In  the  tudttni  linihoitn  [li'mhun,  a  selvage),  besides  the  dentaled  processes, 
there  is  a  certain  degree  of  bevellinj;  of  the  articular  surfaces,  so  that  the  bones 
overlap  one  another,  as  in  the  suture  betwi-cu  the  parietal  and  frontal  bones. 
When  the  articulation  is  formed  by  roughened  surfaces  jdace<l  in  apposition  with 
one  another,  it  is  termed  the  f^ihc  »ntun'  (*<iitur/t  nofha)^  of  which  there  are  two 
kinds:  the  »Htu.ra  Sf/uamosa  (miuama,  a  scale),  formed  by  the  overlapping  of  two 
contiguous  bones  by  broad  bevelled  margins,  as  in  the  Sijuamo-parietal  (stjuamous) 
suture;  and  the  ifufura  harmmit'a  [Sitt/wpta,  a  joining  together),  where  there  is 
simple  apposition  of  two  contiguous  rough  bony  surfaces,  as  in  the  articulation 
between  the  two  superior  maxjllary  bones  or  of  the  horizontal  plates  of  the  palate 
bones. 

Schindylesis  {aytvd'Ar^fft::,  a  fissure)  is  that  form  of  articulation  in  which  a  thin 
plate  of  bone  is  received  into  a  cleft  or  fissure  formed  by  the  separation  of  two 
farainte  in  another  bone,  as  in  the  articulation  of  the  rostrum  of  the  sj»henoid  and 
perpendicular  plate  of  the  ethmoid  with  the  vomer,  or  in  the  reception  of  the  latter 
in  the  fissure  between  the  superior  maxillary  and  palate  bones. 

(Jomphosls  {•)6fnfo^,  a  nail)  is  an  articulation  formed  by  the  insertion  of  a 
conical  process  into  a  socket,  as  a  nail  is  driven  into  a  board ;  this  is  not  illustrated 
by  any  articulation  between  bones,  properly  so  culled,  but  is  seen  in  the  articulation 
of  the  teeth  with  the  alveoli  of  the  maxillary  bones. 

Synchondrosis.— Where  the  connecting  medium  is  cartilage  the  joint  is  termed 
a  syncliondrosis.  This  is  a  temporary  form  of  joint,  for  the  cartilage  becomes  con- 
verted into  bone  before  adult  life.  Such  a  joint  is  found  between  the  epiphyses  and 
shafts  of  long  bones. 

2.  Amphiarthrosis.    Mixed  ArticnlatioiiB. 

In  this  form  of  articulation  the  contiguous  osseous  surfaces  are  either  con- 
nected together  by  broad  flattened  disks  of  fibro-cartilage,  of  a  more  or  less 
complex  structure,  which  adhere  to  the  end  of  each  bone,  as  in  the  articulation 
between  the  bodies  of  the  vertebne  and  the  sacroiliac  and  pubic  symphyses.  This 
is  termed  Symphysis.  Or,  secondly,  the  bony  surfaces  are  united  by  an  interosseous 
ligament,  as  in  the  inferior  tibio-fibular  articulation.  To  this  the  term  Syndosmosis 
is  applied. 

3.  Diarthrosis.    Movable  ArtlculationB. 

This  form  of  articulation  includes  the  greater  number  of  the  joints  in  the  body, 
mobility  being  their  distinguishing  character.  They  are  formed  by  the  approxi- 
mation of  two  contiguous  bony  surfaces  covered  with  cartilage,  connected  by 
ligaments  and  lined  by  synovial  membrane.  The  varieties  of  joints  in  this  class 
have  been  determined  by  the  kind  of  motion  jtermitted  in  each.  There  are  two 
varieties  in  which  the  movement  is  uniaxial ;  that  is  to  say,  all  movements  take 
place  around  one  axis.  In  one  form,  the  ^xinglymus.  this  axis  is,  practically 
speaking,  transverse;  in  the  other,  the  trochoid  or  pivot-joint,  it  is  longitudinal. 
There  are  two  varieties  where  the  movement  is  biaxial,  or  around  two  horizontal 
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axes  at  right  angles  to  each  other  or  at  any  intcrveniog  axis  between  the  two.  ] 

"        .     f her 

•  ball-and-socket  joint. 


These  are  the  condyloid  and  saddle-joint.     Thert 


where  the' 
finally  there 


movement  is  polyaxial,  the  enarturosis  or  I 
are  the  Arthrodia  or  Gliding  joints. 

Ginglynms  or  Hinge-joint  (yiyjhfio^,  a  hinge).— In  this  form  of  joint  the 
articuhir  surfaces  are  moidded  to  each  other  in  such  a  manner  as  to  permit  motion 
only  ill  one  plane,  iorward  and  backward ;  the  extent  of  motion  at  the  same  time 
being  considerable.  The  direction  which  the  distal  bone  takes  in  this  motion  is 
never  in  the  same  plane  as  that  of  the  axis  of  the  proximal  bone,  but  there  is 
always  a  certain  amount  of  alteration  from  the  straight  line  during  flexion.  The 
articular  surfaces  are  connected  together  by  strong  lateral  ligaments,  which  form 
their  chief  bond  of  union.  The  most  perfect  f(>rms  of  ginglvmus  are  the  inter- 
pbalangeal  joints  and  the  joint  between  the  humerus  and  ulna  ;  the  knee  and  ankle 
are  less  perfect,  as  they  allow  a  slight  degree  of  rotation  or  lateral  movement  in 
certain  positions  of  the  limb. 

Trocboides  (pivot-joint). — Where  the  movement  is  limited  to  rotation,  the  joint 
is  formed  by  a  pivot-like  process  turning  within  a  ring,  or  the  ring  on  the  pivot,  the 
ring  being  formed  partly  of  bone,  partly  of  ligament.  In  the  superior  radio-ulnar 
articulation  the  ring  is  formed  partly  by  the  lesser  sigmoid  cavity  of  the  ulna ;  in 
the  rest  of  its  extent,  by  the  orbicular  ligament;  here  the  head  of  the  radius 
rotates  within  the  ring.  In  the  articulation  (>f  the  odontoid  process  of  the  axis 
with  the  atlas  the  ring  is  formed  in  front  by  the  anterior  arch  of  the  atlas;  behind,] 
by  the  transverse  ligament ;  here  the  ring  rotates  round  the  odont(»id  process. 

Condyloid  Articulations. — In  this  form  of  joint  an  ovoid  articular  head,  or 
condyle,  is  received  into  an  elliptical  cavity  in  such  a  manner  as  to  permit  of 
flexion  and  extension,  adduction  and  abduction  and  circumduction,  but  no  axial 
rotation.  The  articular  surfaces  are  connected  together  by  anterior,  posterior,  and 
lateral  ligaments.     An  example  <jf  this  form  of  joint  is  found  in  the  wrist. 

Articulations  by  Eeciprocal  Reception  (saddle-joint). — In  this  variety  the 
articular  surfaces  are  concavo-convex  ;  that  is  to  say,  they  are  inversely  convex  in 
one  direction  and  concave  in  the  other.  The  movements  are  the  same  as  in  the 
preceding  form  ;  that  is  to  say,  there  is  flexion,  extension,  adduction,  abduction^ 
and  circiim<luctirui,  but  no  axial  rotation.  The  articular  surfaces  are  connected  by  ^ 
a  cajtsuiar  ligiiment.  The  best  example  of  this  form  of  joint  is  the  carpo-meta- 
carjial  joint  of  the  thumb. 

Enarthroais  is  that  form  of  joint  in  which  the  distal  bono  is  capable  of  miotion 
around  an  indefinite  number  of  axes  which  have  one  common  centre.  It  is  formed 
by  the  reception  of  a  globular  head  into  a  deep  cup-like  cavity  (hence  the  namei 
**  ball-and-socket  "),  the  parts  being  kept  in  apposition  by  a  cap.sular  ligament 
strengthened  by  accessory  ligamentous  bands.  Examples  of  this  form  of  articulation 
are  found  in  the  hip  and  shoulder. 

Arthrodia  is  that  form  of  joint  which  admits  of  a  gliding  movement;  it  is 
formed  by  the  approximation  of  plane  surfaces  or  one  slightly  concave,  the  other 
slightly  convex,  the  amount  of  motion  between  them  being  limited  by  the 
ligaments,  or  osseous  processes,  surrounding  the  articulation ;  as  in  the  articular 
processes  of  the  vertebrie,  the  carpal  joints,  except  that  of  the  os  magnum  with  the 
scaphoid  and  semilunar  bones,  and  the  tarsal  joints  with  the  exception  of  the  joint 
between  the  astragalus  and  the  navicular. 

On  the  next  page,  in  a  tabular  form,  are  the  names,  distinctive  characters,  and 
examples  of  the  different  kinds  of  articulations. 


The  Kinds  of  Movement  admitted  in  Joints. 

The  movements  admissible  in  joints  may  be  divided  into  four  kinds  :  gliding, 
angular  movement,  circumduction,  and  rotation.  These  movements  are  often, 
however,  more  or  less  combined  in  the  various  joints,  so  as  to  produce  an  infinite 
variety,  and  it  is  seldom  that  we  find  only  one  kind  of  motion  in  any  particular  joint. 
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Synarthro»i9^  or 
Immovable  Joint. 
Surfaces  separated 
by  fibrous  raem- 
b  r  a  n  e .  without 
any  interveoing 
synovial  cavity, 
and  immovably 
connected  with 
each  other. 

As  in  joints  of 
cranium  and  face 
(except  lower 
jaw). 


A  mph  iarth  rosh. 
Mixed  Articula- 
tion. 


Dinrthrosis, 
Movable   Joint. 


Sntura  vera 
(true),  articulate 
by  indented  bor- 
ders. 


Sutura      notha 

(false),    articulate 

^  by  rough  surfaces. 


1 


Dentata,  having 
tooth-like  processes. 

As  in  interparietal 
suture. 

Serrata,  having  ser- 
rated edges  like  the 
teeth  of  a  saw. 

As  in  interfrontal 
suture. 

Limhosa^       having 
bevelled  margins  and 
Sutura.  Ar-  ;    dentated  processes, 

ticulation     by  As  in  fronto-parie- 

processes    and  ^  1  tal  suture, 

inden  t  a  t  i  o  n  s  [       Squamosa,    formed 

interlocked  to-  by  thin  beve!le<l  mar- 

gether.  g'Qs,  overlapping  each 

other. 

As  in  squamo-parie- 
tal  suture. 

//rtr»Jo/iia,fonnedby 

the  apposition  of  con- 

tiguousroughsurfaces. 

As    in    intermaxil- 

^  lary  suture. 

Schindt/Ienn. — Articulation  formed  by  the  reception  of  a 
thin  plate  of  one  bone  into  a  fissure  nf  another. 

As  in  articulation  of  rostrum  of  sphenoid  with  vomer. 
Gomphosis. — Articulation    formed  by  the  insertion  of  a 
conical  process  into  a  socket. 
The  teeth. 

Si/mphpsis. — Surfaces  connected  by  fibro-cartilage,  not 
separated  by  synovial  nierabrnne,  and  having  limited  motion. 
As  in  joints  between  bodies  of  vertebra. 

Syndogmofis, — Surfaces  united  by  an  interosseous  ligament. 
As  in  the  inferior  tibio-fibular  articulation. 

Ginghfimm. — Hinge-joint :  motion  limited  to  two  directions, 
forward  and  backward.  Articular  surfaces  fitted  together 
80  as  to  permit  of  movement  in  one  plane.  As  in  the  inter- 
phalangeal  joints  and  the  joint  between  the  humerus  and  the 
ulna. 

Trochoideti.,  or  Pivot-joint. — Articulation  by  a  pivot  process 
turning  within  a  ring  or  ring  around  a  pivot.  As  in  superior 
radio-ulnar  articulation  and  atlanto-axial  joint. 

Condyloid, — Ovoid  head  received  into  elliptical  cavity. 
Movements  in  every  direction  except  axial  rotation.  As  the 
wrist-joint. 

Reciprocal  Reception  (saddle-joint). — Articular  surfaces 
inversely  convex  in  one  direction  and  concave  in  the  other. 
Movement  in  every  direction  except  axial  rotation.  As  in  the 
carpo-metacarpal  joint  of  the  thumb. 

£'rt<jrfAro*u>.— Ball-and-socket  joint;  capable  of  motion  in 
al!  directions.  Articulations  by  a  globular  head  received  into 
a  cup-like  cavity.     As  in  hip-  and  shoulder-joints. 

Arthrodia. — Gliding  joint :  articulations  by  plane  surfaces, 
which  glide  upon  each  other.  As  in  carpal  and  tarsal  articu- 
lations. 
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GlhUnjj  movemevt  is  the  most  .sim]>lc  kind  i>f  motion  tbat  can  take  place  in  a" 
joint,  one  surface  gliding  or  moving  over  another  withomt  any  angular  or  rotatory 
movement.  It  is  common  to  all  movable  Joints,  but  in  some,  as  in  the  articu- 
lations of  the  carpus  and  tarsus,  it  is  the  only  motion  permitted.  This  movement 
is  not  confined  to  plane  surfaces,  but  may  exist  between  any  two  contiguous 
surfaces,  of  whatever  form,  limited  by  the  ligaments  which  enclose  the  articu- 
lation. 

Ant/uhir  moiu'mt'fit  occurs  only  between  the  long  bones,  and  by  it  the  angle 
between  the  two  bones  is  increased  or  diminished.  It  may  take  place  in  four 
directions:  forward  and  backward,  constituting  flexion  and  extension,  or  inward 
and  outward,  from  the  mesial  line  of  the  body  (or  in  the  (ingers  and  toes  fronj 
the  middle  line  of  the  hand  or  foot),  constituting  adduction  and  abduction.  The 
strictly  ginglymoid  fir  hinge-joints  admit  of  flexion  and  extension  only.  Abduction 
and  adduction,  combined  with  flexion  and  extension,  are  met  with  in  the  more 
movable  joints;  as  in  the  hip,  shoulder,  and  metacarpal  joint  of  the  thumb,  and 
partially  in  the  wrist. 

OirvumducfioH  is  that  limited  degree  of  motion  which  takes  place  between  the 
head  of  a  bone  and  its  articular  cavity,  whilst  the  extremity  and  sides  of  the  limb 
are  made  to  circumscribe  a  conical  space,  the  base  of  which  corresponds  with  the 
inferior  extremity  of  the  limb,  the  apex  with  the  articular  cavity ;  this  kind  of 
motion  is  best  seen  in  the  shoulder-  and  hip-joiuts. 

Mfitaiion  is  the  movement  of  a  bone  upon  an  axis,  which  is  the  axis  of  the  pivot 
on  which  the  bone  turns,  as  in  the  articulation  between  the  atlas  and  axis,  when 
the  odontoid  process  serves  as  a  pivot  around  which  the  athis  turns ;  or  else  is  the 
axis  of  a  pivot-like  process  which  turns  within  a  ring,  as  in  the  rotation  of  the 
radius  upon  the  humerus. 

Zfigament'/tt^  Affinn  of  MuKch'H. — The  movenu-nts  of  the  different  joints  of  a  limb 
are  combined  by  means  of  the  long  muscles  which  pass  over  mtu-e  than  one  j»iint, 
and  which,  when  relaxed  and  stretched  to  their  greatest  extent,  act  to  a  certain 
extent  as  elastic  ligaments  in  restraining  certain  movements  of  one  joint,  except  when 
combined  with  corresponding  movements  of  the  other,  these  latter  movements 
being  usually  in  the  opposite  direction.  Thus  the  shortness  of  the  hamstring 
muscles  prevents  complete  flexion  of  the  hip,  unless  the  knee-joint  he  also  flexed, 
so  as  to  bring  their  attachments  nearer  together.  The  uses  of  this  arrangement 
are  threefohl :  1.  It  co-onlinates  the  kinds  of  movement  which  are  the  most 
habitual  and  necessary,  and  enables  them  tn  be  performed  with  the  least  expemli- 
ture  of  power.  *'Thus  in  the  usual  gesture  of  the  arms,  whether  in  grasping  or 
rejecting,  the  shoulder  and  the  elbow  are  flexed  simultaneously,  and  simultaneouslv 
extended,"  in  consequence  of  the  passage  of  the  Biceps  and  Triceps  cubiti  over  both 
joints.  2.  It  enables  the  short  muscles  which  ]>ass  over  only  one  joint  to  act  upon 
more  than  one.  **  Thus,  if  the  Rectus  femoris  remain  tonically  of  such  length 
that,  when  stretched  over  the  extended  hip,  it  compels  extension  of  the  knee,  then 
the  Gluteus  maximus  becomes  not  only  an  extensor  of  the  hip,  hut  an  extensor 
of  the  knee  as  well.'*  3.  It  provides  the  joints  with  ligatnents  which,  while  they 
are  of  very  great  power  in  resisting  movements  to  an  extent  incompatible  with  the 
mechanism  of  the  joint,  at  the  same  time  sptuitaneously  yield  when  necessary. 
'*  Taxed  beyond  its  strength,  a  ligament  will  be  ruptured,  whereas  a  contracted 
muscle  is  easily  relaxed;  nho,  if  ncighb<>ring  joints  be  united  by  ligaments,  the 
amount  of  flexion  or  extension  of  each  must  remain  in  constant  proportion  to  that 
of  the  other ;  while,  if  the  union  he  by  muscles,  the  separation  of  the  points  of  attach- 
ment of  those  muscles  may  vary  considerably  in  different  varieties  of  movenient, 
the  muscles  adapting  themselves  tonically  to  the  length  required."  The  rjuotalions 
are  from  a  very  interesting  paper  by  Dr.  Clelaud  in  the  Juunml  »/  Anatomi/  and 
Phi/A/'olof/t/,  No,  1,  iJStJtt,  p,  Sf) ;  by  whom  I  believe  this  important  fact  in  the 
mechanism  of  joints  wn.s  first 'clearly  pointed  (uit,  though  It  has  been  in<iependently 
observed  afterward  by  other  anattjmists.  Dr.  W,  W.  Keen  points  out  how 
important  it  is  *'  that  tlie  surgeon  should  remember  this  ligamentous  action  of 
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muscles  in  makino;  passive  motion — for  instance,  at  the  wrist  after  Colles's  fracture. 
If  the  fingers  be  extended,  the  wrist  can  be  flexed  to  a  right  angle.  If,  however, 
they  be  first  flexed,  as  in  "making  a  fist,"  flexion  at  the  wrist  is  quickly  limited  to 
from  forty  to  fifty  degrees  in  different  persons,  and  is  very  painful  beyond  that 

foint.  Hence  passive  motion  here  should  be  niside  with  the  finders  extended, 
n  the  leg,  when  flexing  the  hip,  the  knee  shouM  be  flexed."  Dr.  Kt't'O  further 
points  out  that  *' a  beautiful  illustration  of  this  is  seen  in  the  perching  of  birds, 
whose  toes  are  forced  to  clasp  the  perch  by  just  such  a  piissive  ligamentous 
action  so  soon  as  they  stoop.  Hence  they  can  go  to  sleep  and  not  fall  off  the 
perch." 

The  articidations  may  be  arranged  into  those  of  the  trunk,  those  of  the  upper 
extremity,  and  those  of  the  lower  extremity. 

ARTICULATIONS   OF   THE   TRUNK. 

These  may  be  divided  into  the  tT>Ilowing  groups,  \\z. : 
I,  Of  the  vertebral  column.  VII.  Of  the  cartilages  of  the  ribs  with 

II.  Of  tlie  atlas  with  the  axis.  i  the  sterrnira  and  with  each  other. 

III.  Of  the  atlas  with  the  (iccipttal  hone.    VI 11.  Of  the  sternum. 

IV.  Of  the  axis  with  the  occipital  bone.       IX.   Of  the  vertebral  column  with  the 
V.  Of  the  lower  jnw.  j  pelvis. 

VI.  Of  the  ribs  with  the  vertebrae.  '       X.  Of  the  pelvis. 

I.   Articulations  of  the  Vertebral  Colimm. 

The  different  segments  of  the  spine  are  connected  together  by  ligaments,  which 
irait  of  the  same  arrrtugement  as  the  vertebnv.  They  may  be  divided  into  five 
ets :  1.  Those  connecting  the  hod  teg  of  the  vertebne,  2.  Those  connecting  the 
lamintT.  3.  Those  connecting  the  artu'itfar  frroresses.  4,  Those  connecting  the 
gjtinom  proressfs,     5,  Those  of  the  tratmverfte  proctsfies. 

The  articulation.s  of  the  hoiiufs  of  the  vertebrre  with  each  other  form  a  series 
of  amphiarthrodial  joints ;  those  between  the  articular  processes  form  a  series  of 
arthrodial  joints. 

1.    TfiE  Li<;aments  of  the  Bodies. 

Anterior  Common  Ligament.  Posterior  Common  Ligament. 

Intervertebral  Substance. 

The  Anterior  Common  Ligament  (Figs.  227,  228,  235,  239)  is  a  broad  iiud 
strong  bnnd  of  ligamentous  fibres  which  extends  ;ilong  the  front  surface  of  the 
bodies  of  the  vertebne  from  the  axis  to  the  sacrum.  It  is  broader  below  than 
above,  thicker  in  the  dorsal  than  in  the  cervical  or  lumbar  regions,  and  somewhat 
thicker  opposite  the  front  of  the  body  of  each  vertebra  than  opposite  the  inter- 
vertebral substance.  It  is  attached,  above,  to  the  body  of  the  axis  by  a  pointed 
process,  where  it  is  continuous  with  the  anterior  atlanto-axial  ligament,  and  is 
connected  with  the  tendon  of  insertion  of  tiie  Lougus  colli  muscle,  and  extends 
down  as  far  as  the  ujjper  bone  of  the  sacrum.  It  consists  of  dense  brngitudinal 
fibres,  which  are  intimately  adherent  to  the  intervertebral  substance  and  the 
prominent  margins  of  the  vertebrae,  but  less  closely  to  the  middle  of  the  bodies. 
In  the  latter  situation  the  fibres  are  exceedingly  thick,  and  serve  to  fill  up  the 
concavities  on  their  front  surface  and  to  make  the  anterior  surface  of  the  spine 
more  even.  This  ligament  is  comj>tised  of  several  layers  of  fibres,  which  vary  in 
length,  but  are  closely  interlaced  with  each  other.  The  most  superficial  or  longest 
fibres  extend  between  four  or  five  vertebrje.  A  second  subjacent  set  extend 
between  two  or  three  vertebrtc,  whilst  a  third  set,  the  shortest  and  deepest,  extend 
from  one  vertebra  to  the  next.  At  the  side  of  the  bodies  the  ligament  consists  of 
a  few  short  fibres,  which  pass  from  one  vertebra  to  the  next,  separated  fr(uu  the 
median  portion  by  large  oval  a[>ertures  fur  the  passage  of  vessels. 

The  Posterior  Common  Ligament  (Figs.  227,  231)  is  situated  within  the  spinal 
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canal,  and  extends  along  tlie  posterior  surface  of  the  Ibodtes  of  the  vertehrte  from 
the  body  of  the  axis  above,  ivbere  it  is  coiitimion.s  with  the  oceipito-axial  ligiitiient. 
to  the  sacrum  hehjw.  It  is  broader  above  than  below,  and  thicker  in  the  dorsal 
than  in  the  cervical  or  lumbar  reginus.  In  the  situation  of  the  intervertebral 
substance  and  contiguous  margins  of  the  vertebi-je,  where  the  ligament  is  more 
intimately  adherent,  it  is  broad,  and  presents  a  series  of  dentations  with  inter- 
vening concave  margins;  but  it  is  narrow  and  thick  over  the  centre  of  the  bodies, 
from  which  it  is  separated  by  the  veme  htfaiit  vfrttbrw.  This  ligament  is  comj)osed 
of  smooth,  shining,  longitudinal  fibres.,  denser  and  m»ire  compact  than  those  of  the 
anterior  ligament,  and  composed  of  a  su]>erficial  layer  occupying  the  interval 
between  three  or  four  vertebra?*  and  of  a  deeper  layer  which  extends  between 
one  vertebra  and  the  next  adjacent  to  it.     It  is  separated  from  the  dura  mater  of 
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the  spinal  cord  by  some  loose  connective  tissue  which  is  very  liable  to  serous 
infiltration. 

The  Intervertebral  Substance  (Figs.  227,  23fi)  is  a  lenticular  disk  of  composite 
structure  interposed  between  the  adjacent  surfaces  of  the  bodies  of  the  vertebne 
from  the  axis  to  the  sacrum,  and  forming  the  chief  bond  of  connection  between 
those  bones.  These  disks  vary  in  shape,  size,  and  thickness  in  different  partes  of 
the  spine.  In  Jthftpc  they  accunitely  correspond  with  the  surfaces  of  the  bodies 
between  which  they  are  placeil,  being  oval  in  the  cervical  and  lumbar  regions,  and 
circular  in  the  ilorsaL  Their  Kizf  is  greatest  in  the  lumbar  region.  In  thicktn'Sif 
they  vary  not  only  in  the  different  regions  (if  tht*  spine,  but  in  different  parts  of 
the  same  disk  :  thus,  they  are  much  thicker  in  front  than  behind  in  the  cervic4il 
and  lumbar  regions,  while  they  are  uniformly  thick  in  the  dorsal  region.  The 
intervertebral  disks  form  about  one-fourth  of  the  spinal  column,  exclusive  of  the 
first  two  vertebra':  they  are  not  equally  distributed,  however,  between  the  various 
bones;  the  dorsal  portion  of  the  spine  having,  in  proportion  to  its  length,  a  much 
smaller  quantity  than  in  the  cervical  and  lumbar  regions,  which  necessarily  gives 
to  the  latter  parts  greater  ]diancy  and  freedom  of  movement.  The  intervertebral 
disks  are  adherent,  by  their  surfaces,  to  a  thin  layer  of  hyaline  cartilage  which 
covers  the  upper  and  under  surfaces  of  the  bodies  of  the  vertebrf«.  and  in  which  the 
epiphysial  plate  develops,  and   by  their  circumference  are  closely  connected  in 
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front  to  the  anterior,  anil  behind  to  the  posterior  common  ligament;  whilst  in  the 
dorsal  region  they  are  connected  laterally,  by  means  of  the  iuterarticular  ligament, 
to  the  heads  of  those  ribs  which  articuhite  with  two  vertebra; ;  they,  eon8ef|uenlly, 
form  part  of  the  arricnhir  cavities  in  which  the  heads  of  these  bones  are  received. 
Structure  of  the  Intervertebral  Substance. — IIjc  intervertebral  substance  is 
comjM>scd,  at  its  circuuiference,  of  laiwiuif  of  Hbrous  tissue  and  fibm-cartilage; 
and,  at  its  centre,  of  a  soft,  }>ul|»y,  highly  elastic  substance,  of  a  yellowish  coli>r, 
which  rises  up  considerably  above  the  surrounding  level  when  the  disk  is  divided 
borizonlally.  This  pulpy  substance,  which  is  especially  well  developed  in  the 
lumbar  region,  is  the  remains  of  the  chorda  dorsalis,  and,  according  to  Luschka, 
contains  a  small  synovial  cavity  in  its  centre.  The  lamirue  are  arranged  conccn* 
trically  one  within  the  other,  tlie  outermost  consisting  of  fudinary  fibrous  tissue, 
but  the  others  and  more  nuuierous  consisting  of  white  fibro-cartilage.  These 
plates  are  not  quite  vertical  in  their  direction,  those  near  the  circumference  being 
curved  outward  and  closely  approximated ;  whilst  those  nearest  the  centre  curve 
in  the  opposite  direction,  and  are  somewhat  more  widely  separated.  The  fibres  of 
which  each  plate  is  composed  are  ilirectcd,  for  the  most  part,  (tbiiipiely  fnun  above 
downward,  the  fibres  of  adjacent  plates  passing  in  <)p[M)sitc  directions  an«i  varying 
in  every  layer;  sn  that  the  fibres  of  one  layer  are  directed  across  those  of  another, 
like  the  limbs  of  the  letter  X,  This  laminar  arrangement  belongs  to  about  the 
outer  half  of  each  disk.  The  pulpy  substance  presents  no  concentric  arrangement, 
and  consists  of  a  fine  fibrous  matrix,  containing  angular  cells,  united  to  fornj  a 
reticular  structure. 

2.  Lio.\MENTS  coNNECxrxa  TiiK  La.min;b. 
Liganienta  Subflava. 

The  Ligamenta  Subflava  (Fig.  227)  are  interposed  between  the  laminae  of  the 
vertebri^,fro!ij  the  axis  tn  the  sacrum.  They  are  most  distinct  when  seen  from 
the  interior  of  the  spinal  canal;  when  viewed  from  the  outer  surface  they  a[>]ie)ir 
short,  being  overlapped  by  the  laminie.  Each  ligament  consists  of  two  lateral 
portions,  which  commence  on  each  side  at  the  root  of  either  articular  process,  and 
pass  backward  to  the  point  where  the  himinre  converge  t<>  form  the  sjiinnus 
process,  where  their  margins  are  in  contact  and  to  a  certain  extent  united;  slight 
intervals  being  left  for  the  passage  of  small  vessels.  These  ligaments  consist  of 
yellow  elastic  tissue,  the  fibres  of  which,  almost  perjtendicular  in  direction,  are 
attached  to  the  anterior  surface  of  the  laminit*  above,  some  distance  from  its 
inferior  margin,  and  to  the  jiosterior  surface,  as  well  a.s  to  the  margin  of  the 
lamina  below.  In  the  cervical  region  they  are  thin  in  texture,  but  very  broad  and 
long  :  they  become  thicker  in  the  dorsal  region,  and  in  the  lumbar  ac«|uire  very 
considerable  thickness.  Their  liighly  elastic  jjroperty  serves  to  preserve  the 
upright  posture  and  to  assist  in  resuming  it  after  the  spine  has  been  flexed- 
These  ligaments  do  not  exist  between  the  occiput  and  atlas  or  between  the  atlas 
and  axis. 

8.  Ligaments  connecting  the  Articular  Processes. 
Capsular. 

The  Capetilar  Ligaments  (Fig.  22'.*)  are  thin  and  loose  ligamentous  sacs,  attached 
to  the  contiguous  margins  of  the  articulating  jirocesses  of  each  vertebra  thi-ough 
the  greater  part  of  their  circimderence.  and  completed  internally  by  the  ligamenta 
subflava.  They  are  longer  and  looser  in  the  cervical  than  in  the  dorsal  or  lumbar 
ngions.  The  capsular  ligaments  are  lined  on  their  inner  surface  by  synovial 
membrane. 

4.    LliiAMEXTS   roN\KrTJ\<;   THE   SPINOUS   PROCESSES. 
Supras])inou-  Interspinous. 

The  Supraspinous  Ligament  (Fig.  227)  is  a  strong  fibrous  cord,  which  connects 
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together  the  apices  of  the  spmou^i  processes  from  tlie  seventh  cervical  lothe  spinmis 
processes  of  tbe  sacrum.  It  is  thicker  and  broader  in  the  linjibar  than  in  the  ihirsal 
region,  and  intimfitely  blended,  in  both  situiitions,  with  the  neighboring  aponeu- 
rosis. The  most  superficial  fibres  of  this  ligament  connect  three  or  four  vertebra? ; 
those  deeper-seated  pass  between  two  or  tlirce  vertebnv  ;  whilst  the  deepest  connect 
the  contiguous  extremities  of  neighboring  vcrtebnv.  It  is  continued  upward  to 
the  externa!  occipital  jirotuberance,  as  the  ligamentum  nucbjr.  which,  in  the  human 
subject,  is  thin  and  f  )rms  merely  an  intermuscular  septum. 

The  Interspinous  Ligamenta  (Fig.  -27),  thin  and  membrantma,  are  interposed 
between  the  spinous  processes.  Each  ligament  extends  from  the  root  to  tbe 
summit  of  each  spinous  process  and  connects  together  their  adjacent  margins. 
They  are  narrow  and  elongated  in  the  dorsal  region:  broader,  i|(iadrjlateral  in 
form,  and  thicker  in  tbe  lumbar  region  ;  and  only  slightly  developed  in  the  neck. 

5.    LlCiAMENTS    C0NNEL"nN(5     TlIK    TRANSVERSE    PROCESSES. 

Intertransverse. 

Tbe  Intertransverse  Ligaments  consist  of  bundles  of  fibres  interposed 
between  tbe  transverse  processes.  In  the  cervical  region  they  consist  of  a  few 
irregular,  scattered  fibres;  in  the  dorsal,  they  are  rounded  cords  intimately  con. 
nected  with  the  deep  muscles  of  the  back  ;  in  the  Uinibar  region  they  are  thin  and 
membranous. 

Actions. — The  movements  permitted  in  tbe  spinal  column  are.  Flexion.  Exten- 
sion, Lateral  Movement,  Circumiluction,  and  HotJttion. 

In  FhrimK  or  movement  of  the  spine  forward,  the  anterior  common  ligament 
is  relaxed,  and  tbe  intervertebral  sul>stances  are  comjtressed  in  front,  while  tbe 
posterior  common  ligament,  the  ligamenta  subHava,  and  the  inter-  and  sii]ira- 
spiuons  ligaments  are  stretehed,  as  well  as  the  posterior  fibres  of  the  iufervertebral 
disks.  The  interspaces  between  tbe  lamtnie  are  widened,  and  tbe  inferior  articular 
processes  of  the  vertebnc  above  glide  upward  upon  the  articular  processes  of  the 
vertebniu  fielow.      Flexion  is  them<>st  extensive  of  all  the  movements  of  the  spine. 

In  EjU'it»iuK,  or  mttvement  of  the  sjiine  backward,  an  exactly  opposite  dis- 
position of  tbe  parts  takes  place.  This  movement  is  not  extensive,  being  limited 
by  the  anterior  common  ligament  and  by  the  approximation  of  the  spinous 
processes. 

Flexion  and  extension  are  most  free  in  tbe  lower  part  of  tbe  lumbar  region 
between  the  third  and  fourth  and  f  )urtb  and  fifth  lumbar  vertebra^ ;  above  the 
third  they  are  much  diminished,  and  reach  their  minimum  in  the  middle  and 
upper  part  of  the  back.  They  increase  again  in  the  neck,  the  capability  of  moiion 
backward  from  the  upright  position  being  in  ibis  region  greater  than  that  of  tbe 
motion  forward,  whereas  in  the  lumbar  regi<m  the  reverse  is  the  case. 

In  Lateral  Movement^  tbe  sides  of  tbe  intervertebral  disks  are  compressed,  the 
extent  of  motion  being  limited  by  tbe  resistance  ofi'ered  by  the  surrounding  liga- 
ments and  by  the  approximation  of  the  transverse  processes.  This  movement  may 
take  jtlace  in  any  part  of  the  sfjine,  hut  is  most  free  in  the  neck  and  loins. 

ijtfcumdut'tkm  is  very  limited,  and  is  produced  merely  by  a  succession  of  the 
preceiling  movements. 

Huttftkm  is  produced  by  the  twisting  of  tbe  intervertebral  substances ;  this, 
although  only  slight  between  any  two  vertebrye,  produces  a  great  extent  of  move- 
ment when  it  takes  place  in  the  whole  length  of  tbe  spine,  the  front  of  the 
column  being  turned  to  one  or  tbe  other  side.  This  movemetit  takes  place  oidy  to 
a  slight  extent  in  the  neck,  but  is  freer  in  the  upper  phrt  of  the  dorsal  region,  find 
is  altogether  absent  in  the  lumbar  region. 

It  is  thus  seen  that  the  vt-rvical  rctfimi  enjoys  the  greatest  extent  of  each 
variety  of  movement,  flexion  and  extensi<m  especially  being  very  free.  In  the 
(lortial  rcfflon  the  three  movements  of  flexion,  extension,  and  circum<Iuction  are 
only  permitted  to  a  slight  extent,  while  rotation  is  very  free  in  the  u|iper  part  andj 
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ceases  below.  In  the  tumbar  region  there  is  free  flexion,  extension,  and  lateral 
movement,  but  no  rotaiitm. 

As  Sir  George  Hiimjihry  has  pointed  uut.  the  movements  permitted  are  mainly 
3  to  the  shape  and  position  of  the  artieuhiting  processes;.  In  the  hjins  the 
inferior  articulating  processes  are  iiirned  outuanl  and  embraced  by  the  .superior; 
this  renders  rotati(m  in  this  region  of  the  spine  impossible,  \Nhile  there  is  nothing 
to  prevent  a  sliding  upward  and  downward  of  the  suHaees  on  each  other,  so  as  to 
allow  of  flexion  and  extension,  In  the  dorsal  region,  on  the  otlier  hand,  the 
articulating  processes,  by  their  direction  and  mutual  adajitation,  especially  at  the 
ipper  part  of  the  series,  permit  of  rotation,  but  jux-vcnt  extension  and  flexion, 
rhile  in  the  cervical  region  the  greater  oblitjuity  and  lateral  slant  of  the  articular 
processes  allow  not  only  flexion  and  extension,  but  also  rotation. 

The  principal  muscles  which  profluce  /f^j7o«  are  the  Sterno-mastoid,  Rectus 
capitis  amicus  major.  an<l  Lougns  colli ;  the  ^>caleni ;  the  abdominal  muscles  and 
the  Psoas  raagnus.  Extenxion  is  produced  by  tiie  fourth  layer  of  the  muscles  of 
the  back,  assisted  in  the  neck  by  the  Splenius,  Semispionlis  dorsi  et  colli,  and 
the  Miiltifidus  sjiiriie  Latfi'ttl  motion  is  produced  by  the  fourth  layer  of  the 
muscles  of  the  back,  by  the  Splenius  and  the  Scaleni,  the  muscles  of  one  side  only 
acting;  and  rotatkni  by  the  action  of  the  following  muscles  of  one  side  only — viz. 
the  Sterno-mastoJd,  the  Rectus  capitis  anticns  major,  the  Scaleni,  the  Multifidus 
spinte,   the  Coraplexus.  and  the  abdrmiimtl  njuscles. 

II.  Articulation  of  the  Atlas  with  the  Axis. 

The  articulation  of  the  Atlas  with  the  Axis  is  of  a  complicated  nature,  comprising 
no  fewer  than  four  distinct  joints.  There  is  a  pivot  articulation  between  the  odontoid 
process  of  the  axis  and  the  ring  f(U-nied  between  the  anterior  arch  of  the  atlas  and 
the  transverse  ligatnent  (see  Fig.  230).  Here  there  are  two  joints:  one  in  front 
between  the  posterior  surface  of  the  anterior  arch  of  the  atlas  and  the  front  of  the 
odontoid  process  (the  atio-odontoid  Johit  of  i'ruvfilhifr);  the  other  between  the 
anterior  surface  of  the  transverse  ligament  and  the  back  of  the  process  (the 
gifndfsmo-oihmtfiHl  joint).  Between  the  articulating  processes  of  the  two  bones 
there  is  a  double  arthrodia  or  gliding  joint.  The  ligaments  which  connect  these 
bones  are  the 


Two  Anterior  Atlanto-axial. 
Posterior  Atlanto-axial. 


Transverse. 
Two  Capsular. 


Of  the  Two  Anterior  Atlanto-axial  Ligaments  (Fig,  228),  the  more  superficial  is 
a  rounded  cord,  situated  in  the  middle  line:  it  is  attached,  above*  to  the  tubercle 
on  the  anterior  arch  of  the  atlas:  below,  to  the  base  of  the  odontoid  process  and  to 
the  front  of  the  body  of  the  axis.  The  deeper  ligament  is  a  membranous  layer, 
attached,  above,  to  the  lower  border  of  the  anterior  arch  of  the  alias;  below,  to 
the  base  of  the  odontoid  process  and  front  of  the  body  of  the  axis.  These  ligaments 
are  in  relatif>n,  in  front,  with  the  Recti  antici  majores. 

The  Posterior  Atlanto-axial  Ligament  (Fig.  22*J)  is  a  broad  and  thin  membranous 
layer,  attached,  above,  to  the  lower  bonier  of  the  posterior  arch  of  the  atlas; 
below,  to  the  upper  edge  of  the  laminic  of  the  axis.  This  ligament  supplies 
the  place  of  the  ligamenta  subflava,  and  is  in  relation,  behind,  with  the  Inferior 
oblique  muscles. 

The  Transverse  Ligament '  (Figs.  280,  231)  is  a  thick  and  strong  ligamentous 
band,  which  arches  across  the  ring  of  the  atlas,  and  serves  to  retain  the  odontoid 
process  in  firm  connection  with  its  anterior  arclu  This  ligament  is  flattened  from 
before  backward,  broader  and  thicker  in  the  middle  than  at  either  extremity,  and 

•It  has  been  fmuul  necenstiry  t<>  dest'rilie  the  traiijivers*?  ligament  with  I  hose  of  the  atlas  nn*l 
»»i»;  hnt  the  student  must  remember  that  it  is  really  a  portion  of  the  mechJiiiism  by  which  the 
rooTenient-s  of  the  head  on  the  ffj>ine  :ire  regulated  :  so  that  the  connections  botwtt'n  the  atlas  and 
axis  ought  alwnys  to  be  studied  together  with  those  l>elween  the  latter  bones  and  the  skull. 
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firmly  attached  on  eacli  side  to  a  small  tubercle  (ni  the  inner  surface  of  the  lateral 
mass  of  the  atlas.  As  it  crosses  the  odontoid  process,  a  small  fasciculus  is  derived 
from  its  upper  and  lower  borders ;  the  former  passing  upward,  to  be  inserted  into 
the  basilar  process  of  the  occijiital  bone;  the  latter,  downward,  to  be  attached  to 
the  posterior  surface  of  the  body  of  the  axis;  hence,  the  whole  ligament  has 
receive<l  the  name  of  cruciform.  The  transverse  ligameni  divides  the  ring  of  the 
atlas  into  two  iine<pial  parts:  of  these,  the  posterior  and  larger  serves  for  the 
transmission  of  the  conl  and  its  membranes  and  the  spinal  accessory  nerves: 
the  anterior  and  smaller  contains  the  odontoid  ])rocess.  Since  the  space  between 
the  anterior  arch  of  the  atlas  and  the  transverse  ligament  is  smaller  at  the  lower 
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Fio,  2:28.— f>nclplto-atlold  und  lUln-axoid  Ugarat'iits.    Front  view. 


part  than  the  upper  (because  the  transverse  ligament  embraces  firmly  the  narrow- 
neck  of  the  odontoid  process),  this  process  is  retained  in  firm  counectton  with 
the  atlas  after  all  the  other  ligaments  have  been  divided. 

The  Capsular  Ligaments  are  two  thin  and  loose  capsules  connecting  the  articular 
processes  of  the  atlas  and  axis,  the  fibres  being  strongest  on  the  anterior  and 
external  part  f>f  the  articulation. 

There  are  fniir  Synovial  Membranes  in  this  articulation  :  one  lining  the  inner 
surface  of  each  of  the  capsular  ligatnents:  one  between  the  anterior  surface  of  the 
(tdontoid  process  and  the  anterior  arch  of  the  atlas,  the  itdu-oduntoid  joint : 
and  one  between  the  posterior  surface  of  the  odontoid  process  and  the  transverse 
ligament,  the  aipulesmo-odoittoid  Joint.  The  latter  often  communicates  with 
those  between  the  condyles  of  the  occipital  hone  and  the  articular  surfaces  of  the 
atlas. 

Actions. — This  joint  allows  the  rotation  of  the  atlas  (and,  with  it,  of  the  cra- 
nium) upon  the  axis,  the  extent  of  rotation  being  limited  by  the  odontoid  liga- 
ments. 

The  principal  muscles  by  which  this  action  is  produced  are  the  Sterno-mastoid 
and  Complexus  of  one  side,  acting  with  the  Rectus  capitis  anticus  major,  Splenius, 
Trachelo-mastoid,  Rectus  capitis  posticus  major,  and  Inferior  ohliiiue  of  the  other 
side. 
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The  ligaments  eonrit'cting  the  spine  with  the  cniniura  may  be  (tivided  into  two 
jsets — those  connecting  the  <>ccipital  hone  with  the  atlas,  and  those  connecting  the 
'occipital  bone  with  the  axis. 

in.  Articulation  of  the  Atlas  with  the  Occipital  Bone. 

This  articiihition  \s  a  double  condyloid  joint.     Its  liguiiicntis  are  the 

Two  Anterior  Occipito-allantal.  Two  Lateral  Occipito-atlantal. 

Posterior  Occipito-atlantal.  Two  Capsular. 

Of  the  Two  Anterior  Occipito-atlajital  Ligaments  (Fig.  228),  the  superficial  is 
a  strong,  narrow,   nuiii<iod  cord,  attached,  ahove,   to   the  basilar   process   of  the 
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Flo.  229.— Oceipikv-tttloid  and  atlo-axoid  Ugaments,    Poeterlor  view. 

o<?ciput ;  below,  to  the  tiihercle  on  the  niitorior  arch  of  the  atlas:  the  deeper  liga- 
ment is  a  broad  and  thio  uiL'iuljrrtnou.s  layer  which  pas.ses  between  the  anterior 
margin  of  the  foramen  luagninn  above,  and  the  whole  length  of  the  upper  border 
of  the  anterior  arch  of  the  atlas  below.  This  ligament  is  in  relation,  in  front,  with 
the  Recti  antici  minores  ;  behind,  with  the  odontoid  ligaments. 

The  Posterior  Occipito-atlantal  Ligament  (Fig.  221»)  is  a  very  broad  but  thin 
membranou.s  lamina  intimately  idemled  with  the  dura  mater.  It  is  connected, 
above,  to  the  posteri<»r  miirgiu  of  the  foiauu'ii  magnum;  below,  to  the  upper  border 
of  the  posterior  arch  uf  the  atlas.  This  ligament  is  incomplete  al  each  side,  and 
forms,  with  the  superior  intervertebral  notch,  an  opening  for  the  passage  of  the 
vertebral  artery  and  suboccipital  nerve.  It  is  in  relation,  behind,  with  the  Recti 
posiiei  minores  and  Obliipii  superiores;  in  front,  with  the  dura  mater  of  the  spinal 
canal,  to  which  it  is  intimately  adherent. 

The  Lateral  Ligaments  are  strong  fibrous  bands,  directed  obliquely  upwanl 
and  inward,  attached  above  to  the  jugular  process  of  the  occipital  bone  ;  below,  to 
the  base  of  the  transverse  process  of  the  atlas. 

The  Capsular  Ligaments  surround  the  condyles  of  the  occipital  bone,  and  con- 
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ni'L't  tlieni  with  the  arti€iil5ir  luocesses  of  tlie  atla^^ ;  they  consist  of  thin  wml  loose 
captinie.s,  whk'h  enclose  the  synovial  luerabrane  of  the  artiuulatiun. 

Synovial  Membranes. — There  are  two  synovial  membranes  in  this  articulati<»n. 
one  lining  the  inner  surface  of  eaeh  of  the  capsular  ligaments.  These  occasionally 
communicate  with  that  between  the  [josterior  surface  of  the  odontoid  process  and 
the  transverse  ligament. 

Actions. — The  movements  permitted  in  this  joint  are  fle.Kion  and  extension, 
which  give  rise  to  the  ordinary  forward  and  backward  nodding  of  the  head,  besides 
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Fro.  29).— Articulation  between  odontoid  process  Knd  atlns. 

[^ht  lateral  motion  to  one  or  the  other  side.  When  either  of  these  actions  is 
ried  beyond  u  slight  extent,  the  whole  of  the  cervical  portion  of  the  spine  assists 
in  its  production.  Flexion  is  mainly  produced  by  the  action  of  the  Rectus  capitis 
amicus  major  et  minor  and  the  8tcrno-mastoid  muscles ;  extensitui  by  the  Rectus 
capitis  posticus  major  et  minor,  the  Superior  oblique,  the  Complexus,  Splenius, 
and  u[>[ier  fibres  of  ihe  Trapezius.  The  Recti  laterales  are  ci>nccrned  in  ihe  lat- 
eral movement,  assisted  by  the  Trapezius,  S]deniu9,  Compli^xus,  Sterno-mastoid, 
and  the  Recti  laterales  of  the  same  side,  aR  acting  together.  According  to  Oru- 
veilhier,  there  is  a  slight  motion  of  rotation  in  this  joint. 

IV.  Articulation  of  the  Axis  with  the  Occipital  Bone. 

Occipito-axial.  Three  ndont<ud. 

To  expose  these  ligaments  the  spinal  canal  should  be  laid  ojjen  hy  removing 
the  posterior  arch  of  the  atlas,  the  !amin;c  and  spinous  process  of  the  axis,  and 
the  portion  of  the  occipitid  bone  behind  the  f<n'amcn  magnum,  as  seen  in  Fig.  231. 

The  Occipito-aiial  Ligament  (tjpimt'tiftfn  inftftnentoKun  eolh')  is  sitnated  within 
the  spinal  canal.  It  is  a  broad  and  strong  ligumentous  band,  which  covers  the 
odontoid  process  and  its  ligitments,  and  appears  to  be  a  piolongfition  upward  of 
the  posterior  common  ligament  of  the  s|irne.  It  is  attached,  below,  to  the  jKxsterior 
surface  of  the  body  of  the  axis,  and,  becoming  ex])anded  as  it  ascends,  is  inserted 
into  the  basilar  ^jroove  of  the  occijiital  bone,  in  front  of  the  foramen  magnum,  where 
it  becomes  bleimed  with  the  dura  mater  of  the  skull. 

Relations. — ^By  its  anterior  surface  with  the  transverse  ligament,  by  its  posterior 
surface  with  the  dura  mater. 

The  Odontoid  or  Check  Ligaments  (*/Arr  Ugamenti»)  are  strong,  rounded, 
fibrous  cords,  which  arise  one  on  citlier  side  of"  the  upper  part  of  the  odontoid  process, 
and,  passing  obli<juely  upward  and  outward,  are  inserted  into  the  rough  depres- 
sions on  the  inner  side  of  the  condyles  id'  the  occipital  bone.  In  the  triangular 
inter\'al  left  between  these  ligaments  and  the  margin  of  the  foramen  magnum 
a  strong  fibro-cartilaginous  cord  {JItjainfntnm  auHpensonui/i)  may  be  seen,  which 
passes  almost  perpendicularly  from  tlu'  apex  of  the  odontoid  process  to  the  anterior 
margin  of  the  foramen,  being  inliuuitely  blended  wiih  the  deep  portion  of  the 
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interior  occipito*atloid  ligament  and  iipjier  fasciculus  of  the  trjinsveree  ligauietit 
Df  the  atlas. 

Actions. — The  odontoid  ligaments  serve  to  limit  ihe  extent  to  which  rotation 
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Fio.  281.— Owlpito-axold  ami  atlo-axotd  liRumcnts.    Posterior  view,  obtained  by  removing  the  arches  of  the 
vcrtcbnr  and  the  posterior  part  of  the  skull. 

of  the  cranium  may  he  carried ;  hence  thev   have    received  the  name  of  check 

lujiDlnntit. 

In  addition  to  these  ligaments,  which  connect  the  atlas  and  axis  to  the  skull, 
the  ligamentum  nuchie  must  he  regarded  as  one  of  the  ligHments  hy  which  the 
spine  is  connected  with  the  cranium.     It  is  descnhed  on  a^uhsequent  page. 

Surgical  Anatomy.— -TIk'  liiraments  which  unite  the  eouiiKinent  parts  of  tlie  vertebne 
^together  are  so  strong,  and  tlu^se  Imjiics  are  s<j  interlockeil  by  the  arntngeiuent  of  their 
rliculatiriir  pr(K'esrif.s,  thut  (lislocatton  is  very  uufomnioiv,  au<l,  incieeil.  uTiles.s  accoiiipatiiwl  by 
ncture,  rarely  occurs,  except  in  tlie  upjKjr  part  of  the  neck.  Dislwatioii  of  the  tH'cii>ut  t'runi 
the  atlas  ha.s  only  been  n^t-orded  in  one  or  two  casea;  but  dislocation  of  the  atlas  from  the  axis, 
with  rupture  of  the  transversK?  lltjainent.  is  much  raore  eomuion :  it  is  the  nioHe  in  which 
death  is  prudueed  in  ujany  ai.ses  of  exeeiitiun  by  hancinjr.  In  the  lower  piirt  of  the  neck — 
that  is,  below  the  third  rervical  vertebra — iiifsloeatinn  luiatiended  by  fracture  ucea.'jionally  takes 
place. 

V.   Temporo-maxillary  Articulation. 

This  is  a  double  or  bilateral  condyloid  joint:  the  parts  entering  into  its 
formation  on  each  side  are,  above,  the  anterior  part  of  the  glemiid  cavity  of  the 
temporal  bone  and  the  eminentia  articularis ;  and,  below,  the  condyle  of  the  lower 
jaw.     The  ligaments  are  the  following: 


External  Lateral. 
Interna!  Lateral. 

Interarticular 


Stylo-maxillary. 
Capsular. 
Fibro-cartilage. 


The  External  Lateral  Ligament  (Fig.  232)  is  a  short,  thin,  and  narr<»w 
fai4eiciilus,  attached,  above,  to  the  outer  surface  *d*  the  zygoma  and  to  the  rough 
tubercle  on  its  lower  border;  below,  to  the  outer  surface  and  posterior  border  rd' 
the  neck  of  the  lower  jaw.     It  is  broatler  above  than  below ;  its  fibres  are  placed 
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parallel  with  one  nnother,  and  flirt'cte^  oKlif|nt'lY  downward  and  backward.     Ex- 
ternuUy,  it  is  eovered  by  the  pjirutid  ghind  and  by  thtj  integument.     Internally, 
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Flo.  £12.— Teiu^Hjro  iDAxillary  articulation.    KxieniHl  view. 

it  18  in  relation  with  the  ca|>sular  ligament,  of  which  it  is  an  accessory  band,  and 
not  separable  from  it. 

The  Internal  Lateral  Ligament 
(Fig.  28:>)  is  a  i4]jecialiy,ed  band 
of  cervical  fascia  which  is  attached 
above  tn  the  spinous  process  of  the 
sjthenoid  bone,  and,  becoming 
broader  as  it  descends,  is  inserted 
into  the  lingiila  and  margin  of  the 
dental  foiamtMi.  Its  outer  jJiirface 
is  in  relrttioH,  idjove,  with  (he  Ex- 
tftrnal  pteryg(nd  musele;  lower 
down,  it  IS  sefiurattMl  from  the 
neck  of  the  condyle  by  the  internal 
maxillary  artery;  and  .still  more 
infi'riorly,  the  infei*if>r  dental  ves- 
sels and  nerve  separate  it  from  the 
ramus  of  the  jaw.  The  inner  sur- 
face is  in  relation  with  tlu*  Inter- 
nal pterygoifl. 

The  Stylo- maxillary  Ligament 
IS  also  a  special izeil  band  of  tlie 
cervical  fascia,  which  extctjds  fr<»m 
near  the  apex  of  the  styloid  pro- 
cess of  the  temporal  bone  to  the 
angle  and  posterior  border  of  the  ramus  of  the  lower  jaw,  between  the  Masseter 
and  Internal  pterygoid  muscles.  This  ligament  separates  the  parotid  from  the 
submaxillary  gland,  and  has  attached  to  its  inner  side  part  of  the  fibres  of  origin 
of  the  Stylo-glossus  nmscle.  Although  ustially  classed  among  the  ligaments  of 
the  jaw,  it  can  only  be  considered  as  an  accessory  in  the  articulation. 
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FlO.  23S.'Teinporo-maxil]&ry  artloulAdou.  Internal  view. 
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The  Capsular  Ligament  forms  a  thin  and  loos^e  ligamentoufi  capstile,  Jittached 
above  to  the  ctrcuiiiftTi'iice  of  the  glenoid  cavity  and  the  articular  surface  im- 
mediately in  front;  below,  to  the  neck  of  the  condyle  of  the  lower  jaw.  It  consists 
of  a  few  thin  scattered  fibres,  and  can  hardly  be  considered  as  a  distinct  ligament; 
it  is  thickest  at  the  back  part  of  the  articulation.' 

Tiie  laterarticular  Fibro-cartilage  (Fig.  284)  is  a  thin  plate  of  an  oval  form, 
placed  horizontally  between  the  condyle  of  the  jaw  and  the  glenoitl  cavity.  Its 
upper  surface  is  concavo-convex  from 
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Flo.  2JM.— Vertical  section  of  temporo-maxillary  rf- 
ticulfttlou. 


before  backward,  and  a  little  convex 
transversely,  to  accommodate  itself 
to  the  form  of  the  glenoid  cavity. 
\\s  under  surface,  where  it  is  in  con- 
tact with  the  condyle,  is  concave. 
Its  circumference  is  connected  to  the 
capsular  ligament,  and  in  front  to  the 
tendon  of  the  External  pterygoid 
muscle.  It  is  thicker  at  its  circum- 
ference, especially  behind,  than  at 
its  centre.  The  fibres  of  which  it  is 
composed  have  a  concentric  arrange- 
ment, more  apparent  at  the  circum- 
"erence  tlian  at  the  centre.  Its 
biirfaces  are  smooth.  It  divides  the 
joint  into  two  cavities,  each  of  which  is  furnished  with  a  separate  synovial 
membrane. 

The  Synovial  Membranes,  two  in  number,  are  placed,  one  above,  and  the  other 
below,  the  fibro-cartilage.  The  upper  one,  the  larger  an*!  looser  of  the  two,  is 
continued  from  the  margin  of  the  cartilage  covering  the  glenoid  cavity  and 
eminentia  articularis  on  to  the  upper  surface  of  the  fibro-cartilage.  The  lower  one 
passes  from  the  under  surface  of  the  fibro-cartilage  to  the  neck  of  the  condyle  of 
the  jaw,  being  pndonge*!  downward  a  little  farther  behind  than  in  front. 

The  nerve»  of  this  joint  are  derived  from  the  auriculo-temporal  and  masseteric 
branches  of  the  inferior  maxillary.  The  arteries  are  derived  from  the  temporal 
branch  of  the  external  carotid. 

Actions. — The  movements  permitted  in  this  articulation  are  very  extensive. 
Thus,  the  jaw  may  be  depressed  or  elevated,  or  it  may  be  carried  forward  or 
backward  or  from  side  to  side.  It  is  by  the  alternation  of  these  movements, 
performed  in  succession,  that  a  kind  of  rotatory  motion  of  the  lower  jaw  upon  the 
upper  takes  place,  which  materially  assists  in  t!)e  masttcaiit»n  of  the  food. 

If  the  movement  of  deju-ession  is  carrietl  only  to  a  slight  extent,  the  condyles 
renjain  in  the  glenoid  cavities,  rotating  on  a  transverse  axis  against  the  inter- 
articular  fibro-cartilage ;  but  if  the  dcjuession  is  considerable,  the  condyles  glide 
from  the  glenoid  fossie  on  to  the  articular  eminences,  carrying  with  them  the 
interarticular  fibro-cartilages,  so  that  in  opening  the  mouth  widely  the  two  move- 
ments are  combined — i,  e.  the  condyle  rotates  on  a  transverse  axis  against  the 
fibro-cartilage,  and  at  the  same  lime  glides  forward,  carrying  the  fibro-cartilage 
with  it.  When  the  jaw  is  elevated  after  forced  depre.ssi<ui,  the  comlyles  and 
fibro-cartilages  return  to  their  original  position.  When  the  jaw  is  carried  ln»ri- 
zontally  forward  an«l  backward  or  from  side  to  side,  a  horizontal  gliding  move- 
ment of  the  fibro-cartilages  and  condyles  upon  the  glenoid  cavities  takes  place  in 
the  corresponding  direction. 

The  lower  jaw  is  depressed  by  its  own  weight,  assisted  by  the  Platysma,  the 
Digastric,  the  Mylo-hyoid.  and  the  Genio-hyoid.  It  is  elerafed  by  the  anterior 
parr  of  the  Temporal,  Masseter,  and  Internal  pterygoid.     It  is  drawn /<>r«'art/  by 

'  8ir  G.  Humphry  descrihes  the  internnl  portion  of  the  cnpsniar  ligament  gepanttely,  ns  the  short 
iniemiil  Intenil  liintment ;  and  it  certainly  seenu  att  deserving  of  a  separate  description  as  the  external 
lateral  ligament  is. 
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tho  .siuiiiltrtiicoiis  action  of  the  Exleriial  pterygoid  anil  tlic  siijierficial  fibres  of 
the  Ma.'Jseter;  and  it  is  drawn  hat-kwanl  by  the  deeji  fibres  of  the  Ma..sseter  and 
the  posterior  fibres  of  the  Temporal  muscle.  The  grinding  movement  is  caused 
by  the  alternate  action  of  the  two  External  pterygoids. 

Sm:face  Form. — ^The  temfHjru-maxillnrv'  articulatiun  is  quite  Huptrticial,  jiituatt'd  below  the 
bast'  t»f  the  zygotim,  in  front  uf  the  tniirus  ami  external  nudttory  nieatns  and  beliind  (he  posterior 
border  o("  the  n|»ner  part  ol'  the  MiUsseter  nm.scle.  It.s  exact  position  cau  he  at  uaee  a.-*cer- 
taiaetl  l)y  reeliau;  lor  llie  eoadyle  of  the  jaw.  tin-  working  of  which  can  be  distita-tly  ielt  in  the 
luovements  of  the  lower  jaw  either  vertieuUy  or  from  {»ide  to  si<lc.  Wlien  the  niuutii  is  opened 
w^ide.  the  condyle  advances  out  of  the  glenoid  fossa  on  to  the  eiuinentia  artieularis  and  a  depres- 
sion is  felt  in  the  situatfun  of  ihiO»»int- 

Surgical  Anatomy. — The  lower  jaw  is  dislocjited  only  in  one  direetion — viz.  forward.  The 
twcident  is  eatiM-d  by  violeiiee  or  muscular  action.  When  tlie  tnouth  is  o|>en.  the  eoiidyle  is 
situated  oa  the  eniinentia  artieularis.  and  auy  sudden  vitjieuee,  or  even  a  sudden  muscular  sjuisiu, 
as  during  a  convulsive  yawn,  may  disniace  the  condyle  forward  into  t lie  zygomatic  ibssa.  The  j 
dispkicement  ui!i\'  be  iinilati^rul  or  bilateral,  aecording  as  one  or  fajth  of  tlie  condyles  are  d*i*« 
plaee<j.     The  latter  uf  the  two  is  tfie  more  etaunion. 

Sir  A.stley  f'onper  tlescribed  a  c*»nditioa  which  he  tenned  "subluxation."  It  occur* 
princiimlly  in  delieate  wonieu,  aiul  is  believed  by  MUue  to  la-  due  to  the  rekxation  of  the  liga-J 
ments.  penuitting  tmi  free  nuiveaient  of  the  boiie,  aral  jHissibly  sonic  tfisplacLanent  of  the  fibro- 
eatlilage.  Others  have  believed  tliat  it  is  due  to  gouty  or  r!icamatie  eiianges  in  the  joint.  In 
close  relation  to  the  ctualyle  of  the  jaw  is  the  external  anditory  nieiUus  and  tfie  tympanum  ;  any 
force,  tlierelore.  applit'd  to  the  bone  is  liable  to  be  attentfe*)  witfi  damage  to  iluse  jmrts,  or 
inflammation  in  the  joint  may  extend  to  the  ear,  or  on  the  other  hand  inffauuuation  of  ilie  middle 
ear  may  involve  the  iu-tieulation  and  caase  its  destrnelion,  thus  leading  to  ankylosis  of  the  joint. 
In  children,  arthritis  <d"  this  juint  nitty  also  follow  the  exantfiemata.  and  in  adults  occurs  as  the 
result  of  some  etuisthutional  eonilitions,  as  rheumatism  or  gout.  The  tempon>-niaxillarj'  joint  is 
also  frajaeatJy  the  seat  of  osteo-arthritis,  leading  tti  greut  snffertng  duritig  eflTorts  of  uuistication. 
A  peealiar  affection  .sometimes  attacks  the  neek  and  condyle  of  the  lower  jaw.  consisting  in 
hy]x^rtroph\'  and  ek>ngation  of  thes*3  parts  and  consei|uent  protrusiun  of  the  chin  to  the  oppo- 
site side. 

VI.    Articulations  of  the  Ribs  with  the  Vertebrae. 

The  articulations  of  the  ribs  with  the  vertebral  eobmni  niay  be  divided  into 
two  sets:  1.  Those  which  connect  the  heads  of  the  ribs  with  the  bodies  of  the 
vertebrae.  ,  2.  Those  which  connect  the  necks  and  tubercles  of  the  ribs  with  the 
transverse  processes. 

1.    Articulations  between  the  Heads  of  the  Ribs  and  the  Bodies 
OF  THE  Vertehr^e  (Fig.  285). 

These  constitute  a  series  of  arthrodial  joints,  formed  by  the  articulation  of  the 
heads  of  the  ribs  with  the  cavities  on  the  contiguous  margins  of  the  bodies  of  the 
dorsal  vertebne,  connected  together  by  the  following  ligaments; 

Anterior  Costovertebral  or  Stellate. 
Capsular.  Interarticular. 

The  Anterior  Costo-vertebral  or  Stellate  Ligament  connects  the  anterior  part  of 
the  head  of  each  rib  with  the  sides  of  the  bodies  of  twfi  vertebra*  and  tht^  inter- 
vertebral disk  between  them.  It  consists  of  three  flat  bundles  of  ligamentous 
fibres,  which  radiate  from  the  anterior  part  of  the  head  of  the  rib.  The  superior 
fasciculus  passes  uiiward  to  be  connected  with  ttie  body  of  the  vertebra  above: 
the  inferi(>r  one  descends  to  the  body  of  the  vertebra  below ;  and  the  middle  one, 
the  smallest  and  least  distinct,  passes  horizontally  inward,  to  be  attached  to  the 
intervertebral  substance. 

Nf'htfi'oiiif. — In  front,  with  the  thoracic  ganglia  of  the  sympathetic,  the  pleura, 
and,  on  the  right  side,  with  the  vena  azygos  major;  behind,  with  the  interarticular 
ligament  and  .synovial  membranes. 

In  the  first  rib,  which  articulates  with  a  single  vertebra  only,  this  ligament 
does  not  present  a  distinct  division  into  three  fasciculi ;  its  fibres,  however,  radiate, 
and  are  attached  to  the  lunly  uf  the  last  cervical  vertebra,  as  well  as  to  the  body  of 
the  vertebra  with  which  the  rib  articulates.  In  the  tenth,  eleventh,  and  twelfth 
ribs  also,  which  likewise  articulate  with  a  single  vertebra,  the  division  does  not 


OF    THE    RIBS    WITH    THE    VERTEBRAE, 


333 


bAxIl 


r^' 


m 


Nv 


<^ 


St ;  but  the  fibres  of  the  ligament  in  each  ease  radiate  an«l  are  eonnecte<l  with 
the  vertebra  above*  as  well  as  that  with  which  the  ribs  articulate. 

The  Capsular  Ligament  is  a  thin  ami  Ir*osc  ligamentous  bag.  which  surrounds 
the  joint  between  the  head  of  the  rib  and  the  articular  cavity  formed  by  the 
intervertebral  disk  and  the 
adjacent  vertebra.  It  is 
very  thin,  firmly  connected 
with  the  anteri(tr  ligament, 
and  mo.*«t  distinct  at  the 
upper  and  lower  parts  of 
the  articulation.  Ilehiud. 
some  of  its  fibres  pass 
through  the  intervertebral 
foramen  to  the  back  of  the 
intervertebral  disk.  This 
is  the  analogue  of  the  h'ga- 
mentum  conjiigale  of  some 
mammnis,  which  unites  tlie 
heads  of  ♦>pposite  ribs  across 
the  back  of  the  interverte- 
bral disk. 

The  Interarticular  Liga- 
ment is  situated  in  the 
interi'tr  of  the  joint.  It 
consists  of  a  short  band  of 
iibrea,  flattened  from  above 
downward,  attached  by  one 
extremity  to  the  sharp 
crest  on  the  head  of  the 
rib,  and  by  the  other  to  the  intervertebral  disk.  It  divides  the  joint  into  two  cavities, 
which  have  no  communication  with  each  other.  In  the  first,  tenth,  eleventh,  and 
twelfth  ribs  the  interarticular  ligament  does  not  exist;  consequently,  there  is  but 
one  synovial  membrane. 

The  Synovial  Membrane. — There  are  two  synovial  membranes  in  ench  of  the 
articulations  in  which  there  is  an  interarticular  ligunjent,  one  on  each  side  of  this 
structure. 
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Fig.  235.— C'-o«to-vertebral  uiid  cu&to-traaB verse  articuliuSoixs. 
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*2.  Artictlations  of  the  NecKvS  and  Tubercles  of  tme  Riiis  with 

THE  Transverse  Processes  (Fig.  23(1). 
The  articnla,r  portion  of  the  tubercle  of  the  rib  and  adjacent  transverse  process 
form  an  arthrodtal  joint. 

In  the  eleventh  and  twelfth  rilm  this  articulation  is  Avanting. 
The  ligaments  connecting  these  parts  are  the — 

Anterior  Cost  o- 1  i-a  1 1  s  ve  I'se. 

Middle  Costo-transverse  (Interosseous). 

Posterior  Costo-trans verse. 

(.'apsular. 

The  Anterior  Costotransverse  Ligament  {superior  or  hn(f)  consists  of  two  sets 
of  fibres:  the  one  is  attached  below  to  the  sharp  crest  on  the  upper  border  of  the 
neck  of  each  rib,  and  juissing  ol>!itpiely  ujiward  an<l  outward,  to  the  lower  border 
of  the  transvei-se  process  immediately  above;  the  other  is  attached  below  to  the 
neck  of  the  rib,  and  passes  n])ward  and  inward  to  the  ba.se  of  the  transverse  pro- 
cess and  border  of  the  lower  articular  process  of  the  vertebra  above.  This  liga- 
ment is  in  relation,  in  front,  with  the  intercostal  ves-^els  and  nerves:  behinil,  with 
the  Longissimus  dorsi.  Its  infernal  hordrr  completes  an  aperture  formed  between 
it  and  the  articular  processes,  through  which   jia«is  the  posterior  branches  of  the 
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intercostal  vessels  anil  nerves.  Its  external  bonhr  is  continuous  with  a  tLiu 
aponeiirodis  which  covers  the  External   intercostal  muscle. 

The  frVw/  n'fi  has  no  anteri<>r  costo-transvcise  ligament. 

The  Middle  Costo-transverse  or  Interosseous  Ligament  consists  of  short  hut 
strong  fibres  which  puss  between  the  rough  surface  on  the  posterior  part  of  the 
neck  of  each  rib  and  the  anterior  surface  of  the  adjacent  transverse  [irocess.     In 
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Fro.  236.<-Co0to-tranBTene  articulation.    Seen  from  above. 


order  fully  to  expose  this  ligament,  a  horizontal  section  should  be  made  across  the 
transverse  process  and  corresponding  part  of  the  rib  ;  or  the  rib  may  be  forcibly 
separated  from  the  transverse  process  and  its  fibres  j)ut  on   the  stretch. 

In  the  eleventh  and  twelfth  rthK  this  ligament  is  <iuile  rudimentary  or 
wanting. 

The  Posterior  Costo-transverse  Ligament  is  a  short  but  thick  and  strong  fascic- 
ulus which  ]>asses  ohiiipiely  from  the  summit  of  the  transvei-se  process  to  the 
rough  non-articular  portion  of  the  tubercle  of  the  rib.  This  ligament  is  shorter 
and  more  obli(|ne  in  the  upper  than  in  the  lower  ribs.  Those  corresponding  to 
the  superior  ribs  ascend,  while  those  of  the  inferior  ribs  descend  slightly. 

In  the  rhn-nth  and  ttvelfVi  riha  this  lii^ament  is  wantini;. 

The  Capsular  Ligament  is  a  thin,  membranous  sac  attached  to  the  circumference 
of  the  articular  aurfiices,  and  enclosing  a  small  synovial  membrane. 

In  the  eh'ivtttft  and  iwelffh  riha  this  ligament  is  absent. 

Actions. — The  heads  of  the  ribs  are  so  closely  connected  to  the  bodies  of  the  verte- 
brre  by  the  stelhite  and  interarticular  ligaments,  and  the  necks  and  tubercles  of  the 
ribs  to  the  transverse  ]»rocesses.  that  only  a  slight  gliding  movement  of  the  articular 
surfaces  on  each  other  can  take  place  in  these  articulatiims.  The  result  of  this 
gliding  movement  is  an  elevation  of  the  front  and  middle  portion  of  the  rib,  the 
hinder  part  being  prevente<l  from  performing  any  upward  movement  by  its  close 
connection  with  the  spine.  In  this  gliding  movement  there  are  two  a,\es  of  rotation — 
that  is  to  say,  the  rib  rotates  on  an  axis  corresponding  with  n  line  drawn  through 
the  two  articulations,  Costo-vertebral  and  C<>sto-transversc,  whieli  the  rib  foruis 
with  the  spine  :  and,  secondly,  it  rotates  on  an  axis  corresponding  with  a  line  drawn 
from  the  head  of  the  rib  to  the  sternum.  By  the  first  movement — that  of  rotation 
of  the  rib  on  an  axis  corresjjonding  with  a  line  drawn  through  the  two  articulations 
which  this  bone  forms  with  the  spine — on  elevation  of  the  anterior  part  of  the 
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rib  takes  place,  and  a  consequent  enlargement  of  the  antero-posterior  iliumeter  of 
the  chest.     None  of  the  ribs  lie  in 
a  truly  horizontal  plane :  they  are 
all  directed  more  or  less  ohliqtiely, 

BO  chat  their  anterior  extremities  ^^^^^^^^Xy^^r^ 

lie  on  a  lower  level  than  their  pos-         ^//^  ^^_L_^j 

terior,  and  this  obli<|uity  increases 
from  the  first  to  the  seventh,  and 
then  again  decreases.  If  we  ex- 
amine any  one  rilj — say,  that  in 
which  there  is  the  greatest  obliq- 
uity— we  shall  see  that  it  is  ob- 
vious that  as  its  sternal  extremity 
18  carried  upward,  it  must  also  be 
thrown  forward ;  so  that  the  rib 
may  be  regarded  as  a  radius  mov- 
injr  on  the  vertebra!  joint  as  u  cen- 
tre, and  causing  the  sternal  tittach- 
raent  to  describe  an  arc  of  a  circle 
in  the  vertical  plane  of  the  body. 
Since  all  the  ribs  are  oblique  and 
connected  in  front  to  the  sternum 
by  the  elastic  costal  cartilages,  they 
must  have  a  tendency  to  thrust  the 
sterimm  forward,  and  so  increase 
the  antero-posterior  diameter  of 
the  chest.  By  the  seconil  move- 
ment^— that  of  the  rotation  of  the 
rib  on  an  axis  correspf>nding  with 
a  line  drawn  from  the  brad  of  the 
rib  to  the  sternum — -an  elevation 
of  the  middle  portion  of  the  rib 
takes  place,  and  consequently  an 
increase  in  the  transverse  diameter 
of  the  chest.  For  the  ribs  n<)t  only 
slant  downward  ami  forward  from 
their  vertebral  attachment,  but 
they  are  also  oblique  in  relation  to 

their  transverse  plane — that  is  to  say,  their  middle  is  on  a  lower  level  than  either 
their  vertebral  or  sternal  extremities.  It  results  from  this  that  when  the  ribs  are 
raised  the  centre  portion  is  thrust  outward,  somewhat  after  the  fashion  in 
which  the  handle  of  a  bucket  is  thrust  away  from  the  side  when  raised  to 
a  horizontal  position,  and  the  lutentl  diameter  of  the  chest  is  increased  (see 
Pig.  237).  The  mobility  of  the  different  ribs  varies  very  much.  The  first  rib  is 
more  fixed  than  the  others,  on  account  of  the  weight  of  the  upper  extremity 
and  the  strain  of  the  ribs  beneath  :  but  on  the  freshly  dissected  thorax  it  moves  as 
freely  as  the  others.  From  the  saiue  causes  the  movement  of  the  second  rib  is 
also  not  very  extensive.  In  the  other  ribs  this  mobility  increases  successively 
down  to  the  last  two,  whicb  are  very  tuovable.  The  ribs  are  generally  more 
movable  in  the  female  than  in  the  male. 

Vn.  Articulation  of  the  Cartilages  of  the  Ribs  with  the  Sternum, 

etc.  (Fig.  2H8). 

Tbe  at*ticulations  of  the  cartilages  of  the  true  ribs  with  the  sternum  are  arthro- 
dial  joints,  with  the  exception  <if  the  first,  in  which  the  cartilage  is  almost  always 
directly  united  with  the  sternum,  and  which  must  therefore  be  regarded  as  a 
synarthrodia!  articulation.     The  ligaments  connecting  them  are — 


--.  .^ 


Fir,.  237.— DiaKmiiift  Khr>wiiiK  tht*  axi»  of  nitaUon  of  the 
rib«  ill  the  iiiovoment*  of  ref»plriitioii.  The  oiii'  axis  of  rola- 
tirm  corrc^iMnifls  with  »  tlii«?  <lr»wii  IhroiiKh  tho  two  Mrtic»i- 
latlons  whft'h  the  rlli  ffirnis  with  tho  lijiine  («,  6).  uiui  ihi' 
othLT  with  a  line  drawn  from  the  heHfl  of  Ihc  rih  to  the 
steniuiii  [A,  B),    (FrtJin  Kirke's  tlandlmok  aS  fhtjfUAoiju) 
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Aoterior  Choiulro-sternal.  Intenirticular  Chfindro-sternal. 

Posterior  Chondro-stenial.  Antcriftr  Clionilro-xi|ihoHl. 

Capsular.  Posterior  Chondro-xi{ilioid. 

The  Anterior  Cbondro-stemal  Ligament  is  a  broafl  and  tiiiu  nuMiibrimons  band 
that  raciiates  from  the  front  of  the  inner  extremity  of  tlie  cartilages  of  the  true 
rihs  to  the  anterior  surface  of  the  sternuiQ.  It  iscomfiosed  of  fasfioitli  whieli  jmss 
in  different  directions.  The  mtprn'or  fami'euf i  ii»ci'm\  oljliijuely.  the  iaft'rior  pas« 
obliijuely  downward,  and  the  miildJe  thseii'Hh'  horizontally.  The  sii[ierfit'ial  fibres 
of  this  ligament  are  the  hmgest :  they  intermingle  with  the  fibres  of  the  lipiments 
above  and  below  them,  with  those  of  the  opposite  side,  and  with  the  tendinous 
fibres  of  origin  of  the  IVetoralis  major,  forming  a  thick  fibrous  membrane  which 
covers  the  surface  of  the  sternum.  This  is  more  distinct  at  the  lower  than  at  the 
upjter  part. 

The  Posterior  Chondro-stemal  Ligament,  less  thick  anfl  distinct  than  the 
anterior,  is  composed  of  fibres  which  radiate  from  the  ]H>sterior  surface  of  the 
sternal  end  of  the  cartilages  of  the  true  ribs  to  the  posterior  surface  of  the  sternum, 
becoming  blended  with  the  periosteum. 

The  Capsular  Ligament  surrounds  the  joints  formed  between  the  cartilages 
of  the  true  ribs  and  the  sternum.  It  is  very  thin,  intimately  blended  with  the 
anterior  and  posterior  ligaments,  and  strengthened  at  the  u]>[)er  and  lower  part  (»f 
the  articulation  by  a  few  fibres  wliiidi  pass  from  the  cartilage  to  the  side  of  the 
sternitm.     These  ligaments  protect  the  synovial  membranes. 

The  Interarticnlar  Chondro- sternal  Ligaments. — These  are  only  found  between 
the  secstrid  and  third  costal  cartilages  and  the  sternum.  The  cartilage  of  the 
second  rih  is  connected  with  the  sternum  by  means  of  an  iidtrarfu-uhir  Ugamnit 
attached  by  one  extremity  to  the  cartilage  <>f  the  second!  rib,  and  by  the  other 
extremity  to  the  cartihige  which  unites  the  first  and  second  pieces  of  the  sternum. 
This  articulation  is  provided  with  two  synovial  membranes.  The  cartilage  of  the 
third  rib  is  connected  with  the  sternum  by  means  of  an  interarticuhir  ligament 
which  is  attached  by  one  extremity  to  the  cartilage  of  the  third  rib,  and  by  the 
other  extremity  to  the  point  of  junction  f>f  the  second  and  third  pieces  of  the 
sternum.     This  articnlation   is  provided  with   two  synovial  memljranes. 

The  Anterior  Ghondro-xipboid. — This  is  a  baud  of  ligamentous  fibres  which 
connects  the  anterior  surface  of  the  seventh  costal  cartilage,  and  occasionally  also 
that  of  the  sixth,  to  the  anterior  surface  of  the  ensifcfrm  appendix.  It  varies  in 
length  and  breadth  in  different  subjects. 

Tlie  Posterior  Chondro-iiphoid  is  a  similar  band  of  fibres  on  the  internal  or 
posterior  surface,  though  less  thick  and  distinct. 

Synovial  Membranes. — There  is  nn  synovial  membrane  between  the  first  costal 
cartihige  and  the  sternum,  as  this  cartilage  is  directly  continuous  with  the  sternum. 
There  are  two  synovial  membranes,  both  in  the  articulation  of  the  second  and  third 
costal  cartilages  to  the  sternum.  There  is  generally  one  synovial  membrane  in  each 
of  the  joints  between  the  fourth,  fifth,  sixth,  and  seventh  costal  cartilages  to  the 
sternum;  but  it  is  sometimes  ab.scnt  in  the  sixth  and  seventh  chondro-sternal 
joints.  Thus  there  are  fitiht  .**ynovial  cavities  on  each  side  in  the  articuhitions 
between  the  costal  cartilages  of  the  true  ribs  and  the  sternum.  After  middle  life 
the  articular  surfaces  lose  their  polish,  become  roughened,  and  the  synovial 
membranes  appear  to  be  wanting.  In  old  age  the  articulations  do  not  exist,  the 
cartilages  of  most  of  the  ribs  becoming  cuntiiiuous  with   the  sternum. 

Actions. — The  movements  which  are  }»ermitte*I  in  the  chondro-sternal  articu- 
lations are  limited  to  elevation  and  depression,  and  these  only  to  a  slight  extent. 


Articulations  of  the  Cartilages  of  the  Ribs  with  each  other 
(Interchondral)  (Fig.  23s). 

The  contiguou.'i  borders  of  the  sixth,  seventh,  and  eighth,  and  sometimes  the 
ninth  and  tenth,  costal  cartilages  articulate  with  each  other  by  small,  smooth, 
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VIII.  Ligaments  of  the  Stemum. 

The  first  piece  of  the  .sleriium  i:^  united  to  the  seeonil  either  by  an  araphi- 
arthnxUal  joint — a  vsingle  piece  of  true  fibro-cartilage  uniting  the  segments — or 
by  a  (liurthrodial  joint,  in  which  each  bone  is  clothed  with  a  distinct  lamina  of 
cartilage,  adherent  on  one  side,  free  and  lined  Avith  synovial  uiemhrane  on  the 
other.  In  the  latter  case  the  cartilage  covering  the  ghniiolus  is  continued  without 
interruption  on  tt>  the  cartilages  i>f  the  second  rihs.  Mr.  Hivington  has  found  the 
diarthrorlial  form  of  joiat  in  about  one-third  of  the  specimens  examined  by  him; 
Mr.  Maisonneiive  more  fi"e«[uently.  It  appears  t<>  be  rare  in  childhood^  and  is 
formed,  in  Mr.  Rivington'a  opinion,  from  the  amphiartbrodia!  form  by  absorption. 
The  diarthrodial  joint  seems  to  have  no  tendency  to  ossify  at  any  age,  while  the 
amphiarthrodial  is  nutre  liable  to  do  so,  and  has  been  found  ossified  as  early  as 
tbirtj-four  years  of  age.     The  two  segments  are  further  connected  by  an 

Anterior  Intersternal  Ligament  and  a 
Posterior  Intersternal  Ligament. 

The  Anterior  Intersternal  Ligament  consists  of  a  layer  of  fibres,  having  a 
longitudinal  direction :  it  Idends  with  the  fibres  of  the  anterior  chondro-sternal 
ligaments  on  both  sides,  and  with  the  tendinous  fibres  of  origin  of  the  Pectoralis 
major.     This  ligament  is  rough,  irregular,  and  much  thicker  below  than  above. 

The  Posterior  Intersternal  Ligament  is  disposed  in  a  somewhat  similar 
manner  on  the  posterior  surface  of  the  articulation. 


IX.  Articulation  of  the  Pelvis  with  the  Spine. 

The  ligaments  connecting  the  last  litmhar  vertebra  with  the  sacrum  are  similar 
to  those  which  connect  the  segments  of  the  spine  with  each  other- — \'\z',  1.  The 
continuation  downward  of  the  anterior  and  jiosterior  comnuui  ligaments.  2.  The 
intervertebral  substance  connecting  the  flattened  ovul  surfaces  of  the  two  bones 
an<l  forming  an  amphiarthrodial  joint.  ^:i,  Ligatnenta  subflava,  connecting  the 
arch  of  the  last  lumbar  vertebra  with  the  posterior  border  of  the  sacral  canal. 
4.  Capsular  ligaments  connecting  the  artictdating  processes  and  forming  a  double 
artbi'oilia.    5.  Inter- and  supraspinous  ligaments. 

The  two  firojier  ligaments  connecting  the  pelvis  with  the  spine  are  the  lumbo- 
sacral and  ilio-lumbar. 

The  Lumbo-sacral  Ligament  (Fig.  239)  is  a  short,  thick,  triangular  fasciculus, 
which  is  connected  above  t<»  the  lower  and  frf>nt  part  of  the  transverse  process 
of  the  last  lumbar  vertebra,  passes  obliijuely  outward,  atid  is  attached  below  to 
the  lateral  surface  of  the  base  of  the  sacrum,  heeimiing  blemled  with  the  anterior 
sacro-iliac  ligament.  This  ligament  is  in  relation,  in  front,  with  the  Psoas 
muscle. 

The  nio-lumbar  Ligament  (Fig.  239)  passes  horizontally  outward  from  the 
apex  of  the  transverse  process  of  the  bust  lumbar  vertebm  to  the  crest  of  the  ilium 
immeilialely  in  fnuit  of  the  saero-iliae  articulation.  It  is  of  a  triangular  form, 
thick  an<l  narrow  internally,  broad  and  thinner  externally.  It  is  in  relation,  in 
front,  with  the  Psoas  muscle  ;  behind,  with  the  muscles  occupying  the  vertebral 
groove;  above,  with  the  Quadratus  lumborum. 

X.  Articulations  of  the  Pelvis. 

The  ligaments  connecting  the  bones  of  the  pelvis  with  each  other  may  be 
divided  into  four  gr<mps :  1,  Those  connecting  the  sacrum  and  ilium.  2.  Those 
passing  between  the  sacrum  and  ischium.  3.  Those  connecting  the  sacrum  and 
coccyx.     4.  Those  between  the  two  pid>ic  b(Uies. 

1.      ARTietrLATlO.NS    OF   TIIK    SacIU'M    AND    IlJUM. 

The  sacro-iliac  articulation  is  an  amphiarthrodial  joint  formed  between  the 
lateral  surftices  of  the  sacrum  and  ilium.     The  anterior  or  auricular  portion  oi 
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each  articular  surface  is  covered  with  a  thin  plate  of  cartilage,  thicker  on  the 
sacrum  than  on  the  ilium.  The  surfaces  of  these  cartilages  in  the  adult  are  rough 
and  irregular,  and  separated  from  one  amnher  by  a  soft,  yellow,  pulpy  substance. 
At  an  early  period  of  life,  occasionally  in  the  adult,  and  in  the  female  during 
pregnancy,  they  are  smooth  an<l  lined  by  a  delicate  synovial  membrane.  The 
ligaments  connecting  these  surfaces  are  the  anterior  and  posterior  sacro-iliac. 

The   Anterior   Sacro-iliac   Ligament   (Fig.    230)    consists   of    ntimerous    thin 
ligamentous  bands  which  connect  the  unterior  surfaces  of  the  sacrum  and  ilium. 
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Femur. 
Pic.  -2^.— Articulntioiu  of  pflvband  hip.    Anterior  view. 

The  Posterior  Sacro-iliac  (Fig.  240)  is  a  strong  interosseous  ligament,  sltuatetl 
in  a  deep  depression  between  the  .sacrum  and  ilium  behind,  and  forming  the  chief 
bond  of  connection  between  those  bones.  It  consists  of  numerous  strong  fa^sciculi 
which  pass  between  the  bones  in  various  directions.  Three  of  these  are  of  large 
size:  the  two  i»!upenm\  nearly  horizontal  in  direction,  arise  from  the  first  and 
second  transverse  tubercles  on  the  posterior  surface  of  the  sacrum,  and  arc  inserted 
into  the  rough,  uneven  surface  at  the  posterior  part  of  the  inner  surface  of  the 
ilium.  The  third  fasciculus,  oblifjiie  in  direction,  is  attached  by  one  extremity  to 
the  third  transverse  tubercle  on  the  posterior  surface  of  the  sacrum,  and  by  the 
other  to  the  posterior  superior  spine  of  the  ilium ;  it  is  sometimes  called  the 
ohHqice  saero-ilmc  ligament. 

The  position  of  the  .»ia(Tn-iliac  joint  is  indicated  by  the  tjosterior  superior  spine  of  the  ilium. 
This  pn>cess  is  immediately  lit"hiii<l  (he  centiv  of  the  artienlation. 

2.  Ligaments  passing  between  tfik  Sacrum  and  Ischium  (Fig.  240). 

The  Great  Sacro-sciatic  (Posterior). 
The  Lesser  Sacro-sciatie  (Anterior). 

The  Ghreat  or  Posterior  Sacro-sciatic  Ligament  is  situated  at  the  lower  and 
back  part  of  the  pelvis.      It  is  thin.  Hat,  and  triangular  in  form;  narrower  in  the 
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middle  than  at  the  extremities:  attacLeii  by  its  brund  base  to  the  posterior  inferior 
spine  of  the  ilium,  to  the  fourth  and  fifth  tninsvense  tubcrcle8  of  the  sacrani.  and 
to  the  lower  jtart  of  the  lateral  margin  of  that  hone  and  the  eoecyx,  }*assing 
obiiquely  downward,  outward,  and  forward,  it  becomes  narrow  and  thick,  and 
at  its  insertion  into  the  inner  margin  of  the  tuberosity  of  the  ischium  it  increases 
in  breadth,  and  is  prolonged  forward  along  the  inner  margin  of  the  ramus,  forming 
what  is  known  as  xh^  falciform  lujamfnt.  The  free  concave  edge  of  this  pndonga- 
tion  has  attached  to  it  the  obturator  fascia,  with  which  it  forms  a  kind  of  groove, 
protecting  the  internal  pudic  vessels  ami  nerve.  One  of  its  surfaces  is  turned 
toward  the  ])erinaeum,  the  f»ther  toward  the  Obturator  internus  muscle. 

The  /losierior  warfare  of  this  ligament  gives  origin,  by  its  whole  extent,  to  fibres 
of  the  Gluteus  maximua.     Its  anterior  surface   is  united  to  the  lesser  saero-sciatic 
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Pkj.  240,— ArticulKtioos  of  pelvts  and  hip.    Posterior  view. 

ligament.  Its  external  border  forms,  above,  the  posterior  boundary  of  the  great 
saero-sciatic  foramen,  and,  below,  the  lower  boundary  of  the  lesser  sacro-sciatic 
foramen.  Its  hwer  harder  forms  part  of  the  lK>undary  of  the  perin;eum.  It  is 
pierced  by  the  eoccyge:il  branch  ttf  the  sciatic  artery  and  coccygeal  nerve. 

The  Lesser  or  Anterior  Sacro-sciatic  Ligament,  much  sht>rter  and  smaller 
than  the  preceding,  is  thin,  triangular  in  form,  attached  by  its  a[)ex  to  the  spine 
of  the  ischium,  and  internally,  l*y  its  broad  hsise,  to  the  lateral  margin  of  the 
sacrum  and  coccyx,  anterior  to  the  attachment  of  the  great  sacro-scialic  ligament, 
with  whicli  its  filoes  are  intermitigled. 

It  is  in  relation,  ii/itrri»rlt/.  with  the  Coccygeus  muscle;  postertorltf^  it  is  covered 
by  the  great  saero-sciatic  ligament  and  crossed  hy  the  internal  pudie  vessels  and 
nerve.  Its  superior  border  forms  the  lower  boundary  of  the  great  saertj-seiatic 
foramen;  its  inferior  border^  part  of  the  lesser  sacro-sciatic  foramen. 

These  two  ligaments  convert  the  sacro-sciatic  notches  into  foramina.  The 
superior  or  great  sacro-sciatic  foramen  is  boumled,  in  front  and  above,  by  the 
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posterior  border  of  the  os  innominatiim  :  behind,  by  the  great  sacro-sciatic  ligament ; 
and  below,  by  the  lesser  sacro-sciatie  lin;ament.  It  is  partially  filled  up,  in  the 
recent  state,  by  the  Pyriforniii^i  muscle,  whieb  passes  tbroiif^h  it.  Abnve  this  inusde 
the  gluteal  vessels  and  superior  gluteal  nerve  emerge  from  the  pelvis,  and,  below 
it,  the  sciatic  vessels  and  nerves,  the  internal  pudic  vessels  and  nerve,  and  muscular 
branches  from  the  sacral  plexus.  The  inftTtor  or  fes^^^r  sacn>-sciatic  foramen  is 
bounded,  in  front,  by  the  tuber  iscbii ;  above,  by  the  spine  and  lesser  sacro-sciatic 
ligament:  behind,  by  the  greater  sacro-sciatic  ligament.  It  transmits  the  tendon 
of  the  Obturator  intern  us  muscle,  its  nerve,  and  the  internal  pudic  vessels  and 
nerve. 

3.  Articulation  of  the  Sacrum  and  Coccyx, 

This  articulation  is  an  am|ihiarthrodial  joint,  formed  between  the  oval  surface 
at  the  apex  of  the  sacrum  and  the  base  of  the  coccyx.  It  is  analogous  to  the 
joints  between  the  bodies  of  the  vertebne.  and  is  connected  by  similar  ligaments. 
Thev  are  the 


Anterior  Sacro-coccygeal. 
posterior  Sacro-coccygeal. 


Lateral  Sacro-coccygeal. 
Interposed  Fibro-cartilage. 

The  Anterior  Sacro-cocc7geal  Ligament  consists  of  a  few  irregular  fibres 
which  ilescend  from  the  anterior  surface  of  the  sacrum  to  the  front  of  the  coccyx, 
becoming  blended  with  the  periosteum. 

The  Posterior  Sacro-coccygeal  Ligament  is  a  Hat  band  of  ligamentous  fibres, 
of  rt  pearly  tint,  which  arises  from  the  margin  of  the  lower  tu'ifiee  of  the  sacral 
canal  and  ilescends  to  be  iiiserted  int<>  the  posteri(u-  surface  of  the  coccyx.  This 
ligament  completes  the  lower  and  back  part  of  the  sacral  canal,  Its  superficial 
fibres  are  much  longer  than  the  more  deeply  seated.  This  ligament  is  in  relation, 
behind,  with  the  Gluteus  maximus. 

The  Lateral  Sacro-coccygeal  Ligaments  are  ligaraonrous  hands  which  pass 
from  the  cornna  of  the  last  sacral   vertebra  to  the  cornua  of  the  first  piece  of  the 

COCCYX. 

A  Fibro-cartilage  is  interposed  between  the  contiguous  surfaces  of  the  sacrum 
and  coccyx  ;  it  difters  from  that  interposed  between  the  bodies  of  the  vertebne  in 
being  thinner  juid  its  central  part  firmer  in  texture.  It  is  somewhat  thicker  in 
front  and  behind  than  at  the  sides.  Occasionally,  a  synovial  membrane  is  found 
when  the  coccyx  is  freely  movable,  which  is  more  especially  the  case  during 
pregnancy. 

The  different  segments  of  the  coccyx  are  connected  together  by  an  extension 
downward  of  the  anterior  and  posterior  sacro-coccygeal  ligaments,  a  thin  annular 
disk  of  fibro-cartilage  being  interposed  between  each  of  the  bones.  In  the  adult 
male  al!  the  pieces  become  ossified,  but  in  the  female  this  does  not  commonly 
occur  until  a  later  period  of  life.  The  separate  segments  of  the  coccyx  are  first 
united,  and  at  a  more  advanced  age  the  joint  between  the  sacrum  and  coccyx  is 
obliterated. 

Actions. — The  movements  which  take  jdace  between  the  sacrum  an<l  coccyx, 
and  betAveen  the  different  pieces  of  the  latter  bone,  are  slightly  forward  and 
backward;  they  are  very  limited.     Their  extent  increases  during  j^regnancy. 


4.  Aktici'Latiox  of  the  Ossa  Pubis  (Fig.  241). 

The  articulation  between  the  pubic  bones  is  an  amphiartbrodial  joint,  formed 
by  the  junction  of  the  two  oval  articular  surfaces  of  the  ossa  pubis.  Tiie  articular 
surface  has  been  described  *m  a  former  page  under  tlie  name  of  ^i/mphfHix,  and  the 
same  name  is  given  to  the  joint.     The  ligaments  of  this  articulation  are  the 

Anterior  Pubic.  Postericu*  Pubic. 

Superior  Pubic.  Subpubic, 

luterpubic  disk. 
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Hyaline  cartilage  covering  bone. 
J  utcnni'iUntt'  fibro-cn  Hilage.^ 

Cktvity  at  upper  and  httck  part. 


^■^ 


V  •  '- 


.,'k>' 


i 
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Til 0  Anterior  Pubic  Ligament  cousi.st^;  nf  fseveral  superimposed  layers  \vbich 
pass  across  the  front  of  the  iirticulatiou.     The  superfieial   fibres  pass  obliquely 

from  one  lione  to  the  other,  decussating 
and  forming  an  interlacement  ivith  the 
fibres  of  the  aponeurosis  of  tlie  Ex- 
ternal ifbli<jue  and  the  tendon  of  the 
Rectus  muscles.  The  deep  fibres  jmss 
transversely  across  the  symjdiysis.  and 
are  blended  with  the  fibro-eartila^e. 

The  Posterior  Pubic  Ligament  con- 
sists of  a  few  thin,  scattertnl  fibres 
which  unite  the  two  ]>uhic  bones  pos- 
teriorly. 

Tlie  Superior  Pnhic  Ligament  is  a 
band  of  fibres  which  connect.^  together 
the  two  pubic  hunes  superiorly. 

The  Subpubic  Ligament  is  a  thick, 
triangular  arch  of  lii^amcatons  fibres, 
connectiug  together  the  two  pubic 
bones  below  and  forming  the  upper 
boundary  of  the  puhic  arch.  Above, 
it  is  blended  with  the  inlerarticular 
fibm-cartilage ;  laterally  it  is  united  with  the  rami  of  the  os  pubis.  Its  fibres  are 
ch>sely  connected  and  have  an  arched  direction. 

The  Interpubic  Disk  consists  of  a  disk  of  cartilage  nntl  fihro-cartihige  con- 
necting the  surfaces  of  the  pubic  bones  in  front,  Eacli  pubic  synijihysis  is  covered 
by  a  thin  layer  of  hyaline  cartilage  which  is  firmly  connected  to  the  hone  by 
a  series  of  nipple-like  processes  which  accurately  fit  w  ithin  corresponiling  depres- 
sions on  the  osseous  surfaces.  These  opposed  cartilaginous  surfaces  are  connected 
together  by  an  iutenncdiate  stratum  of  fibrous  tissue  ami  fibro-cartilugc  which 
varies  in  thickness  in  different  subjects.  It  often  rontfiins  a  cavity  in  its  centre, 
probably  formed  by  the  softening  and  abs(0-[ition  vf  the  fibro-cartihige,  since  it 
rarely  appears  before  the  tenth  year  of  life,  and  is  not  lined  by  synovial  niemhrane. 
It  is  larger  in  the  female  than  in  the  male,  but  it  is  very  tpiesiionable  whether  it 
enlarges,  as  was  formerly  supposed,  during  pregnancy.  It  is  most  fre^juently 
limited  to  the  upper  and  back  part  of  the  joint,  hut  it  occasionally  reaches  to  the 
front,  and  may  extend  the  entire  length  of  tlie  cartilage.  This  cavity  may  he 
easily  demonstrated  by  making  a  vertical  section  of  the  symphysis  pubis  near  its 
posterior  surface. 

The  Obtiirator  Ligament  is  more  projierly  regarded  as  analogous  to  the 
muscular  fasciie,  with  which  it  will  be  described. 


F.r.    Fto.  241.— Vertical  flection  of   ttie  symphysis  pubij;. 
Wide  noar  Its  postt'rinr  .surOife. 


ARTICULATIONS  OF  THE  UPPER  EXTREMITY. 

The  articulations  of  the  upper  extremity  may  he  arranged  in  the  following 
groups :  I.  Sterno-elavicular  articulation.  II.  Acromio-clavicular  articulation. 
III.  Ligaments  of  the  Scapula.  IV.  Shoulder-joinl.  V.  Elbow-joint.  VI. 
Hadio-ulnar  articulations.  VII.  Wrist-joint.  VIII,  Articulations  of  the  Carpal 
Hones.  IX.  Carpo-metacarpal  articulations.  X.  Metacarpo-phalangeal  articula- 
tions.    XL  Articulations  of  the  Phalanges. 


I.  Stemo- clavicular  Articalation  (Fig.  242). 

The  Stemo-clavicular  is  regarded  by  most  anatomists  as  an  arthro<lial  joint, 
but  Cruveilhier  considers  it  to  be  an  articulation  by  reciprocal  reception.  Probably 
the  former  opinion  is  the  correct  one,  the  varied  movement  which  the  joint 
enjoys  being  due  to  the  interpositicm  of  an  interartJcular  fibro-cartilage  between 
the  joint  surfaces.     The  parts  entering  into  its  formation  are  the  sternal  end  of  ihe 
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clavicle,  the  upper  ami  lateral  purt  of  the  first   piece  of   the  sternum,  and  tLe 
cartilage  of  the  first  rih.     The  articular  surface  of  the  clavicle  is  much  larger  than 
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Fig.  242.~-Stem(H:UivicuUr  ftiticulmioti.    Antorior  view. 

that  of  the  sternum,  and  invested  with  a  layer  of  cartilafje  '  which  is  considerably 
thicker  than  that  ou  the  tatter  bone.     The  ligaments  of  this  joint  are  the 

Anterior  8tenio-clavicular.  Interclavicular. 

Posterior  Sterno-clavicular.  Costo-clavicular  (rhomboid). 

Interarticuhir  Filvro-cartilage. 

The  Anterior^  Sterno-clavicular  Ligament  is  a  broad  band  of  fibres  which 
covers  the  anterior  surface  of  the  articulation,  being  attached,  above,  to  the  upper 
an<l  front  part  of  the  inner  extremity  of  the  clavicle,  and,  passing  obliijeely 
downward  and  inward,  is  attached,  below,  to  the  upjjcr  and  front  part  of  the  first 
piece  •>f  the  sternum.  This  ligament  is  covered,  in  front,  l»y  the  sternal  portion  of 
the  Sterno-cleidfMJia.^^toid  and  the  integument  :  behind,  it  is  in  relation  with  the 
interarticular  fibro-cartihige  iind  the  two  synovial  membranes. 

The  Posterior  Stemo-clavicnlar  Ligament  is  a  simihir  bjuid  of  fibres  which 
covers  the  posterior  stjrface  of  the  articulation,  being  ntiaelied.  above,  to  the  upper 
and  back  part  of  ihe  inner  extremity  of  the  clavicle,  and,  passing  obli<jue]y 
dounwanl  and  inward,  is  atrached,  below,  to  the  upper  und  back  [lart  of  the  first 
piece  of  the  sternum.  It  is  in  rrbjtit>rj,  in  front,  with  the  interarticidar  fibro- 
cartilage  and  synovial  membranes;  bebind,  with  the  Sterno-hyoid  and  Sterno- 
thyroid muscles. 

The  Interclavicular  Ligament  is  a  flattened  hand  which  varies  considerably 
in  form  ami  size  in  diflTerent  individuals;  it  pas,"*es  in  a  curved  direction  from  the 
Uf»per  part  of  the  inner  extremity  of  one  clavicle  to  the  other,  and  is  closely 
attacheil  to  the  upper  margin  »f  the  sternum.  It  is  in  relation,  in  front,  with  the 
integumenf ;   heliiml,  with  the  Sterno-thyroid  muscles. 

The  Costo-clavicular  Ligament  (rhomboid)  is  short,  flat,  and  strong:  it  is  of 
a  rhomboid  form,  attached,  behjw,  to  the  ufvper  and  inner  part  of  the  cartilage  of 
the  first  rib;  it  ascends  obli«|uely  backward  and  outward,  and  is  attached,  above, 
to  the  rhomboid  depression  on  the  untler  surface  of  the  clavicle.  It  is  in  relation, 
in  front,  with  the  tendon  of  origin  of  the  Subclavius;  behind,  with  the  subclavian 
vein. 

The  Interarticular  Fibre -cartilage  is  a  flat  and  nearly  circular  disk,  interposed 
between  the  articulating  surfaces  of  the  sternum   and   clavicle.     It  is  attached, 

*  According  to  Bruch,  the  stfrrnal  end  of  the  clavicle  is  covered  by  a  tisbue  which  is  rather 
fibrous  than  cartilaginouii  in  structure. 


344 


THE   A  R  TICl  'LA  TIONS. 


above,  to  the  upper  and  pu:^terior  border  of  the  articuliir  surface  of  tbe  clavicle ; 
below,  to  the  cartilage  of  rlie  first  rib,  at  its  junction  with  the  wiernuui ;  ami  by 
its  circumference,  to  the  anterior  and  posterior  sterno-clavicular  and  inteiclin  tcuhir 
ligaments.  It  is  thicker  at  the  circumferen€^%  especially  its  upper  and  liack  part, 
than  at  its  centre  or  below.  It  divides  the  joint  into  two  cavities,  each  of  which  is 
furnished  with  a  sejuirate  synovial  nienibrane. 

Of  the  two  Synovial  Membranes  found  in  this  articulation,  one  is  reflected 
from  the  sternal  end  of  the  clavicle  over  the  adjacent  surface  of  the  fihro-cartilage 
and  cartilage  of  the  first  rib  ;  the  other  is  placed  between  the  articular  surface  of 
the  sternian  and  adjacent  surface  of  the  fibro-cartilage ;  the  latter  is  the  larger  of 
the  two.     They  seldi>m  contain  much  synovia. 

Actions. — This  articulation  is  the  centre  of  the  movements  of  the  shoulder,  au<l 
admits  of  a  limited  amount  of  motion  in  nearly  every  direction — ^upward,  down- 
war<i,  backward,  forward — as  well  as  circumduction.  Wlu-n  these  movements 
take  place  in  the  joint,  the  clavicle  in  its  motion  carries  the  scapula  with  it,  this 
bune  gliding  on  the  outer  surface  of  the  chest.  This  joint  thercf(U'e  forms  the 
centre  from  which  all  movements  of  the  supporting  arch  of  the  sljoulder  originate, . 
and  is  the  only  jioint  of  articulation  of  this  part  of  the  skeletim  with  the  trunk. 
•"'The  movements  attendant  on  elevation  and  depression  of  the  shoulder  take  place 
between  the  clavicle  and  the  interarticular  fibro-cartilage,  the  bone  rotating  iqion 
the  ligament  on  an  axis  drawn  from  before  backward  through  its  own  articular 
facet.  When  the  shoulder  is  moved  forward  and  backward,  the  clavicle,  with 
the  interarticuiar  tibro-cartilage,  rolls  to  and  fro  on  the  articular  surface  of  the 
sternum,  revolvin;;,  with  a  slidintr  movement,  round  an  axis  drawn  nearly  vertically 
through  the  sternum.  In  the  circumduction  of  the  shoulder,  which  is  compounded 
of  these  two  movements,  the  clavicle  revolves  upon  the  interarticuiar  fibro-cartilage, 
and  the  latter,  with  the  clavicle,  rolls  upon  the  sternum."  '  Elevation  of  the  clavicle 
is  principally  limited  by  the  costo-clavicular  ligament  ;  depression,  by  the  inter- 
clavicular. The  muscles  which  rtthe  the  clavicle,  as  in  shrugging  the  shoulders, 
are  the  upper  fibres  of  the  Trapezius,  the  Levator  anguli  sca[>uhe,  the  clavicular 
head  of  the  Sterno-mastoid,  assisted  to  a  certain  extent  by  the  two  Rhomboids, 
which  pull  the  inferittr  angle  of  the  t^capula  backward  and  upward,  and  so  raise 
the  clavicle.  The  dt'i>remion  of  the  clavicle  is  principiiUy  effected  by  gravity, 
assisted  by  the  Subclavius,  Pectoralis  minor,  and  lower  fibres  of  the  Trapezius, 
It  is  drawn  hacktvard  by  the  Rhomboids  and  the  middle  and  lower  fibres  of  the 
Trapezius,  vitifi  forward  by  the  Serratus  magnus  and  Pectoralis  minor. 

Surface  Form.— The  jwHition  of  thcsterno-rluvirulnr  JnitU  may  be  easily  iiscertatticd  by  feel- 
ing the  viilar^ed  storrud  end  of  the  t-oHur-bone  just  extrrnul  to  the  lon>5,  cord  hkt',  steriial  ori/:in 
of  the  iStcnio-uaistoiil  muscle.  If  this  musi-le  is  relaxed  by  Ix'uding  the  head  lorward,  a  depres- 
sion  just  intertial  to  the  end  of  the  elaviele,  and  l>etwecn  it  and  the  sternuui,  can  be  felt,  indiea- 
ttnv'  the  exaet  |x>sitinn  uf  the  jnirU,  wlitrh  iss  sidK-utaneous.  Wlieii  the  arm  han^s  by  the  side, 
the  cavity  of  the  joint  is  V-shaped.  It'  the  arm  is  raised,  the  Ujms  beeumf  more  closely  ajtprux- 
iaiated,  ami  the  cavity  lieeoines  a  mere  .^lit. 

Surgical  Anatomy. — The  strength  nf  this  joint  mainly  dei^ndn  ujwn  its  Irpaments.  and 
it  ifj  to  tlii^,  and  to  ttie  faet  that  the  lorce  of  the  blow  is  ireuerallv  tninsmitted  iilonir  the 
loni:  axis  of  the  elaviele.  that  dij(lo<'ation  mrely  (H^curs,  ami  tliat  the  f)one  is  geuendly  Imiken 
rafher  than  dispkwMl.  When  dislocation  iloes  oecur.  the  eoui^i"  which  (he  distilnccd  hone  lakes 
depends  more  upon  the  direction  in  whifh  the  violoiM*e  is  apolied  than  iiiwn  the  auatoiuifal 
eonstruetion  of  the  joint ;  it  jnuy  be  either  ff>rward,  backward,  or  upwar<r  The  chief  \w\t\\. 
worthy  of  note,  as  reiraivls  ilie  eunstruetion  of  the  joint,  in  reirard  to  dislocations,  is  the  fact 
that,  owitiL'  to  the  sh,if>e  ol"  the  arlieular  surtaees  WiuL'  s«t  little  adapted  to  each  othrr,  and 
that  the  strength  t>f  the  juint  mainly  dej^tends  u]xin  the  licaments.  the  di.sjilacement  when 
reduced  is  very  liable  to  recur,  and  hence  it  15  extremely  dit!icuU  to  keep  the  end  of  the  \nn\ici  in  its 
proper  place. 

II,  Acromio-claviciilar  Articnlation  (Fig.  243). 

The  AcTomio-clavicular  is  an  arthrmltal  joint  formed  between  the  otjter 
extremity  of  the  clavicle  and  the  upper  edge  of  the  acromion  process  of  the 
scapula.     Its  ligaiuents  are  the 

'  Humphry,  On  (he  Humm  Shdttoti^  p.  402. 
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Superior  Acromia-clavicwlar. 
Inferior  Acromio-clavieiilur. 
Iriterarticular  Fibro-cartiiage. 


j  Tia[»ezoi(i 
Coraco-clavicular-        anil 
(  Cwnuitl. 


The  Superior  Aero mio- clavicular  Ligament  isi  a  broatl  Viand,  of  a  i|uadrilateral 
form,  vLieh  covers  the  sii}>eiiur  part  of  the  articulatioo.  exteinling  fjetwecn  the 
upper  part  of  the  outer  end  of  the  clavicle  aud  the  atljoiuiiig  part  of  the  upper 
surface  of  the  acromion.  It  is  cr)mposed  of  parallel  fibres  which  interlace  with 
the  aponeurosis  of  the  Trape/Jus  and  Deltoid  iniisclcs:  helow,  it  is  in  contact,  wiih 
the  interarticular  fibro-cartilage  (when  it  exists)  and  the  svndvia!  membranes. 

The  Inferior  Acromio-clavicnlar  Ligament,  .s<>ujeHhat  thinner  than  the  pre- 
ceding, covers  the  under  part  of  the  artictdatidn,  and  is  attached  lo  the  adjoining 
surfaces  of  the  two  bones.  It  is  in  relation,  above,  with  the  .synovial  nicmbranes, 
and  in  rare  cases  with  the  interarticular  fibro-cartilage ;  below,  with  the  tendon 
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TWifH— The  left  shoulder-joint,  hcapiilo-clavjeular  artifulalionR,  and  proper  ligamenUi  of  Bc&puia. 

of  the  Siijiraspinatrjs,  These  two  ligaments  are  continuous  with  each  other  in 
front  and  behind,  and  form  a  complete  capsule  round  the  joint. 

The  Laterarticular  Fibro-cartilage  is  frefjuently  absent  in  this  articulation. 
When  it  exists  it  generally  only  partially  separates  the  articular  surfaces,  an'l 
occupies  the  upper  part  of  the  articulation.  More  rarely  it  completely  separates 
the  joint  into  two  cavities. 

The  Synovial  Membrane. — There  is  n.^ually  only  one  synovial  membrane  in 
this  articulation,  but  wlicn  a  complete  interarticular  libro-cartilage  exists  there  are 
two  synovial  membranes. 

The  Coraco-clavicular  Ligament  serves  to  connect  the  clavicle  with  thecoracoid 
process  of  the  scapula.  It  docs  not  properly  belong  to  this  articulation,  but  as  it 
forms  a  most  efficient  means  in  retaining  the  clavicle  in  contact  with  the  acromial 
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process,  it  is  usually  described  with  it.     It  consists  of  two  fasciculi,  called  tlie 
irapf'Ztnd  and  i-onoid  h'gametitft. 

The  Trapezoid  LtqamenK  the  anterior  mid  external  fasciculus,  is  broad,  thiu. 
and  ((uadrilateral ;  it  is  placed  obli{|uely  between  the  coracoid  process  and  the 
clavicle.  It  is  attached,  below,  to  the  upper  surface  of  the  coracoid  process ; 
above,  to  the  uhlit[iie  line  on  the  under  surface  of  the  clavicle.  Its  anterior  border 
is  free ;  its  ])osterior  border  is  joined  with  the  conoid  ligament,  the  two  forming 
by  their  junction  a  projecting  angle. 

The  Ctmoid  Liijmnenl^  the  jiosterini- and  internal  fasciculus,  is  a  dense  band  of 
fibres,  conical  in  form,  the  base  being  turned  upward,  the  summit  downward.  It 
is  attached  by  its  a])ex  to  a  rough  impression  at  the  base  of  the  coracoid  prctcess, 
internal  to  the  preceding;  above,  by  its  exjiunded  base,  to  the  conoid  tubercle  on 
the  under  surface  of  the  clavicle,  and  to  a  line  juot-et'ding  internally  from  it  foFj 
half  an  inch.  These  ligaments  are  in  relation,  in  fi-ont,  with  the  Suhclavius  andl 
Deltoi<l;  behind,  with  the  Trapezius.  They  serve  to  limit  rotation  of  the  scapula, 
the  Trajjczoid  limiting  rotation  forward,  and  the  Conoid  backward. 

Actions. — The  movements  of  this  articulation  are  of  two  kinds  :  1.  A  gliding 
motion  of  the  articular  end  of  the  clavicle  on  the  acromion.  2.  Rotation  of  the 
scapula  forwanl  and  backward  upon  the  clavicle,  the  extent  of  this  rotation  being 
limited  by  the  two  portions  of  the  coraco-clavicular  ligament. 

The  acromio-clavicular  joint  has  important  functions  in  the  movements  of  the 
upper  extremity.  It  has  been  well  pointed  out  by  Sir  George  Humphry  that  if  tbereJ 
had  been  no  joint  between  the  clavicle  and  scapula  the  circular  movement  of  the' 
scapula  on  the  ribs  (as  in  throwing  both  sh(udders  backward  or  forward)  would 
have  been  attended  with  a  greater  alteratioTi  in  the  ilircction  of  the  shtndder  than  is 
consistent  with  the  free  use  of  the  arm  in  such  ]H)siiion,  and  it  wouhl  have  been 
imjmssible  to  give  a  blow  straight  forward  with  the  full  force  of  the  arm  ;  that  is  to 
say,  with  the  combined  force  of  the  .'^capida.  arm,  and  forearm.  '*  This  ji»int."  as 
he  happily  says,  "is  80  adjusted  as  to  enable  either  bone  to  turn  in  a  hinge-like 
manner  upon  a  vertical  axis  drawn  through  the  other,  and  it  permits  the  surfaces 
of  the  scapula,  like  the  ba^^kets  in  a  roundabmit  swing,  to  look  the  same  way  in 
every  position  or  nearly  so."  Again,  when  the  whole  aix-h  buined  by  the  clavicle 
and  scapula  rises  and  falls  (in  elevation  or  depression  t»f  the  shiuilders),  the  joint 
between  these  two  hones  enables  the  scapula  stilt  to  luaintain  its  lower  part  in 
contact  with   the  ribs. 

Surface  Form. — The  pusiti«>n  of  the  acTomio-elavicular  joint  can  generally  be  ascertained  bj 
the  slightly  oularped  cxtrcaiity  of  the  outer  end  of  the  clavicle,  which  causes  it  to  projc<a  above 
the  level  of  the  acromiuu  prmcss  of  the  scapula.  Soait'tiuit's  this  cnlanri'iiit'int  is  so  W)asidc'rabU 
as  to  furai  a  rouiHk-d  t^mieieni'c,  which  is  easily  to  be  felt.  The  juiut  lies  in  the  plane  of  a  ver 
lical  line  (vassiui?  up  the  middle  of  the  frout  of  the  arm. 

Surgical  Anatomy. — Owinp  to  the  slautiiig  shape  of  the  artic-ular  snrfacfs  of  this  joint, 
rlislm-atioti  fc^cncrally  occurs  downward;  that  is  to  .say,  the  acromion  proct's*  of  tJie  sw-apula  is 
dit^located  urnh^r  ilje  outer  end  of  the  c-lavich' ;  but  ilt.«l<x'ations  in  tlie  opposite  direction  havt 
Itcfti  des(jril.n^d.  The  disi>liu*t'nieut  is  often  ini'ouijilete.  on  afcount  of  the  strong'  conieoH-lavicuiai 
ligaments,  which  remain  untorn.  The  same  difficulty  exists,  as  in  the  sternu-rlavicular  dislwa- 
lion,  in  maintaininc  the  end.s  of  the  bone  in  position  atW  reduction. 

ni.  Proper  Ligaments  of  the  Scapula  (Fig.  243). 
The  proper  ligaments  of  the  scapula  are  the 

Coraco-acromiaL  Transverse. 

The  Ooraco-acromial  Ligament  is  a  liroad,  thin,  flat  band,  of  a  triangular  shape, 
extended  transversely  aliovt'  the  upjicr  part  of  the  shouhlei-joint,  between  the 
coracoid  and  acromial  ju-ocesses.  It  is  attached,  by  its  apex,  to  the  summit  of  the 
acromion  just  in  front  of  the  articular  surface  for  the  clavicle,  and  by  its  broad 
base  to  the  whole  length  of  the  outer  border  of  the  coracoid  process.  Its  |»osterior 
fibres  are  directed  ohlitiuely  backward  and  inward,  its  anterior  fibres  transversely 
inward.     This  ligament  completes  the  vault  formed  by  the  coracoid  and  acromion 
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processes  for  the  protection  of  the  head  of  the  humerus.  It  is  in  relation,  above, 
with  the  clavicle  anil  iimier  surface  of  the  Deltoid;  below,  with  the  tendon  of  the 
Suprasjiiiiiitus  muscle,  a  bursa  beinfi;  interpr>sed.  It.s  anterior  border  is  contintKHis 
with  a  dense  celluiar  lamina  that  pa-sses  benesitli  the  Deltoid  iipoti  the  tendons  of 
the  Supra-  and  Infraspinatus  muscles.  This  lii^ainent  is  sometimes  described  as 
consisting  of  two  marginal  bands  and  a  thinner  intervening  portion,  the  two 
bauds  being  attached  respectively  to  the  ape.x  and  base  of  the  coracoid  process, 
and  joining  together  at  their  attachment  into  the  acromion  process.  When  the 
Pecioralis  minor  is  inserted,  as  sometimes  is  the  case,  into  the  capsule  of  the 
shoulder-joint,  instead  of  into  the  coracoid  process,  it  passes  between  these  two 
bands,  and  the  intervening  portion  is  then  deficient. 

The  Transverse  or  Coracoid  {nuprn»i'api*h f)  Ligament  converts  the  suprascapn- 
lar  notch  into  a  foramen,  it  is  a  thin  and  flat  fasciculus,  narrower  at  the  mid- 
die  than  at  the  extremities,  attached  by  one  end  to  the  base  of  the  coracoid 
prf>cess,  jind  by  the  other  to  the  inner  extremity  of  the  scapular  notch.  The 
suprasca[ndar  nerve  passes  through  the  foramen  ;  the  suprascapular  vessels  pass 
ovci-  the  lignujcnt. 

Movements  of  Scapula. — The  scapula  is  capable  of  being  moved  upward  and 
downward,  forward  and  backward,  or,  by  a  combination  of  these  movements,  cir- 
cumducted im  tfie  wall  of  the  chest.  The  muscles  which  rainv  the  scapula  are  the 
upper  fibres  of  the  Trapezius,  the  Levator  angnli  scapuhe,  and  the  two  Rhom- 
b<iids;  those  which  drpiu-mt  it  are  the  lower  fibres  of  the  Trapezius,  the  Pectoralis 
minor,  and,  thnuigh  the  clavicle,  the  Suhclavius.  The  scapula  is  drawn  backward 
by  the  Hhomboids  and  the  middle  and  lower  fibres  of  the  Trapezius,  nviA  forward 
by  the  Serratus  magnus  and  Pectoralis  minor,  assisted,  when  the  anu  is  fixed,  by 
the  Pectoralis  major.  The  mobility  of  the  scapula  is  very  considerable,  and 
greatly  assist.s  the  movements  of  the  arm  at  the  shtjuhier-joint.  Thus,  in  raising 
the  arra  from  the  side  the  Deltoid  atid  Supraspiuatus  can  only  lift  it  to  a  right 
angle  with  the  trunk,  the  further  elevation  of  ttie  limb  being  effected  by  the 
Trapezius  moving  thescapuhi  on  the  wall  of  the  chest.  This  mobility  is  of  special 
itnportance  in  ankylosis  of  the  shotilder-joint,  the  movements  of  this  bone  com- 
pensating tft  u  very  great  extent   for  the  immobility  of  the  joint. 

IV.  Shoulder- Joint  (Fig.  24H). 

The  Shoulder  is  an  enarthrudial  or  ball-aml-socket  joint.  The  hones  entering 
into  its  formation  are  the  large  globular  head  of  the  humerus,  which  is  received 
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into  the  shallow  glenoid  cavity  of  the  scapula — an  arrangement  which  jiermits  of 
very  considerable  movement,  whilst  the  joint  itself  is  protected  against  displacement 
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by  tlie  tentlou?  which  surniiind  it  antl  by  atnioppbfric  pref«*uro.  The  ligaments  da 
DOl  maintain  ibe  ji)int  surfaces  in  apposition,  because  when  they  abjne  remain  the 
hunieruA  can  be  separated  to  a  considerable  extent  from  the  glenoid  cavity  ;  their 
use,  therefore,  is  to  limit  the  amount  of  movement.  Above,  the  joint  is  j>rotected 
by  an  arched  vault,  formed  by  the  under  surface  of  the  coracoid  and  acromion 
processes,  and  the  coraco-acromial  ligament.  The  articular  surfaces  are  covoreil  by 
a  layer  of  cartilage:  that  on  tbcbead  of  the  humerus  is  thicker  at  the  centre  than 
at  tiie  cireutiiference,  the  reverse  being  the  case  in  the  glenoid  cavity.  The  liga 
ments  of  fbe  shouliier  are  the 


Capsular. 
Glenoid.' 


Coraco-bumeral. 

Transverse  humeral. 


The  Capsular  Ligament  com]detely  encircles  the  articulation,  being  attached, 
above,  to  the  circumference  of  the  glenoid  cavity  beyond  the  glenoid  ligament: 
below,  to  the  anatomical  neck  of  the  humerus,  iiji]iniaebiiig  nearer  to  the  articular 
cartilage  above  than  in  the  rest  of  its  extent.  It  is  thicker  above  and  lielow  than 
elsewhere,  and  is  renjarkably  loose  and  lax,  and  much  larger  ami  longer  than  is 
necessary  to  keep  the  bones  in  contact,  allowing  them  to  be  separated  from  each 
other  more  than  an  inch — -an  evident  provision  for  that  extreme  freedom  of  move- 
ment which  i.s  peculiar  to  this  articulation.  Its  external  surface  is  strengthened, 
above,  by  the  ^up^aspinatus ;  below,  by  the  long  bead  of  the  Triceps;  externally, 
by  the  tendons  of  the  Infraspinatus  and  Teres  minor;  and  internally,  by  the 
tendon  of  the  Subscapularis.  The  capsiibir  ligament  usually  pr^'seuts  three 
openings;  one  at  its  inner  side,  below  the  coracoid  process,  partirdly  filled  up  by 
the  tendon  of  the  Subscapidaris;  it  establishes  a  communication  between  the 
synovial  membrane  of  the  joint  and  a  bursa  beneath  the  tendnn  of  that  mu.scie. 
The  second,  which  is  not  constant,  is  at  the  outer  [)art,  where  a  communication 
sometimes  exists  between  the  joint  and  a  bursal  sac  belonging  to  the  Infni- 
spinatus  muscle.  The  third  is  seen  in  the  lower  border  of  the  ligament,  between 
the  two  tuberosities,  for  the  passage  of  the  long  tendon  of  the  Biceps  niuscle. 

The  Coraco-humeral  or  Accessory  Ligament  is  a  broad  band  which  strengthens 
the  upper  part  of  the  ca|>snlar  ligament.  It  arises  from  the  outer  border  of  the 
coracoid  process,  anil  passes  oblii|uely  <htwnward  and  outward  to  the  front  of  the 
great  tuberosity  of  the  humerus,  being  blended  with  the  tendon  of  the  Supra- 
spinatus  muscle.  This  ligament  is  intimately  united  to  the  capsular  in  the  greater 
part  f*f  its  extent. 

The  Transverse  Humeral  Ligament.— This  is  a  broad  band  of  fibrous  tissue 
passing  from  the  lesser  to  the  greater  tuberosity  of  the  humerus,  and  always 
lituited  to  tliat  portion  of  the  bone  which  lies  above  the  epiphysial  line.  It 
converts  the  bicipital  groove  into  an  ossefi-aponeun>tic  canal,  and  is  ibe  analogue 
of  the  strong  process  of  bone  which  connects  the  summits  of  the  two  tuberosities 
in  the  musk  ox. 

Supplemental  Bands  of  the  Capsular  Ligament. — In  addition  to  the  coraco- 
humeral  or  accessory  ligament,  the  capsular  ligament  is  strengthened  by  supple- 
mental bands  in  the  interl<vr  of  the  joint.  Hne  of  these  bands  is  situated  on  the 
itiner  sicle  of  the  joint,  and  passes  from  the  inner  edge  of  the  glenoid  cavity  to  the 
biwcr  part  nf  the  lesser  tuberosity  of  the  liumerus.  This  is  sometimes  known  as 
Flood's  ligament,  and  is  supposed  to  correspond  with  the  ligameutum  teres  of 
the  hip-joint.  A  second  of  these  bands  is  situate<l  at  the  l(>wer  part  of  the 
joint,  and  passes  from  the  under  edge  of  the  glenoid  cavity  to  the  under  part  of 
the  neck  of  the  humerus,  and  is  known  as  Schlemm's  ligament. 

The  GHenoid  Ligament  is  a  tibro-cartilaginous  rim  attaciied  round  the  margin 
of  the  glenoid  cavity.  It  is  triangular  on  section,  the  thickest  portion  being  fixed 
to  the  circumference  of  the  cavity,  the  free  edge  being  thin  and  sharp.  It  is 
continuous  above  with  the  long  tendon  of  the  Biceps  muscle,  which  bifurcates  at 
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the  upper  part  f»f  the  cavitv  into  two  fai^ciouli,  ami  becomes  continuous  with  the 
fibrous  tissue  of  the  ^Icnoifi  ligainent.  This  ligament  deepens  the  cavity  for  articula- 
tion, antl  protects  tlie  etl;zes  of  the  bone.      It  is  lined  bv  the  synovial  uienibraue. 

The  Synovial  Membrane  ts  reflt^cted  from  tlie  margin  of  the  glenoid  cavity  over 
the  fibro-cartilaginous  rim  surrounding  it :  it  is  then  reflected  over  the  internal 
surface  of  the  capsular  ligament,  covers  the  lower  part  and  sides  of  the  neck  of  the 
humerus,  and  is  continued  a  short  distance  over  the  cartilage  covering  the  head 
of  the  bono.  The  long  tendon  of  the  Bicefis  muscle  which  passes  through  the 
capsular  ligament  is  enclosed  in  a  tubular  sheath  of  synovial  membrane,  which  is 
reflecterl  upon  it  at  the  point  where  it  perforates  the  capsule,  and  is  continued 
around  it  as  far  as  the  summit  of  the  glenoid  cavity.  The  tendon  of  the  Biceps  is 
thus  enahietl  to  traverse  the  articulation,  but  it  js*  not  contained  in  the  interior  of 
the  .synovial  cavity.  The  synovial  tuembrane  comtuunicates  with  a  large  bursal 
sac  beneath  the  tendon  of  the  Subscapiilaris,  by  an  opening  at  the  inner  side  of  the 
capsular  ligament ;  it  also  occasionally  communicates  with  another  bursal  sac, 
bi'ueath  the  tendon  of  the  Infrasjunatus,  through  an  orifice  at  its  r>uter  part.  A 
third  bursal  sac,  which  does  not  communicate  with  the  joint,  is  placed  between  the 
under  surface  of  the  Deltoid  and  the  outer  surface  of  the  capsule. 

The  Mtinrlfit  in  relation  with  the  joint  are,  above,  the  Supraspinal  us ;  below, 
the  long  head  of  the  Triceps;  internally,  the  Subscapularis ;  externally,  the  Infra- 
spinatus and  Teres  minor;  within,  the  long  tendon  of  the  Biceps.  The  Deltoid  is 
placed  most  externally,  and  covers  the  articuhition  on  its  outer  side,  as  well  as  in 
front  and  behind. 

The  Arfn'i'fit  supfdying  the  joint  are  articular  branches  of  the  anterior  and 
posterior  circumHex,  and  suprascapular. 

The  Nerveg  are  derived  from  the  circumflex  and  snprascapular. 

Actions.— The  shoulder-joint  is  capable  of  movement  in  every  direction,  forward, 
backward,  abduction,  adduction,  circumduction,  and  rotation.  The  humerus  is 
drawn  foncnnl  by  the  Pectoralis  major,  anterior  fibres  of  the  Deltoid,  Coraco- 
brachialis.  and  by  the  Bicejis  wdu^n  the  forearm  is  flexed;  bttrkwarJ^  by  the  Latis- 
simus  dorsi,  Teres  major,  yvosterior  fibres  of  the  Deltoid,  and  l)y  the  Triceps  when 
the  forearm  is  extended  ;  it  is  *tbditcf(ui  {Qhvaxed)  by  the  Deltoid  and  Supraspinarus ; 
it  is  a ddurfed  {dcuresfitnl}  by  the  Subscajtularis,  Pectoralis  major,  Latissimus  dorsi, 
and  Teres  major ;  it  is  rotated  outward  hy  x\).\^  Infraspinatus  and  Teres  minor; 
and  it  is  rotated  inward  by  the  Subscaptilaris,  Latissimus  dorsi,  Teres  majfO".  and 
Pectoralis  major. 

The  most  striking  peculiarities  in  this  joint  are:  1.  The  large  size  of  the  head 
of  the  humerus  in  comparison  with  the  depth  of  the  glenoid  cavity,  even  when 
supplemented  by  the  glenoid  ligament.  2.  The  looseness  of  the  capsule  of  the 
joint.  3.  The  intimate  connection  of  the  capsule  with  the  muscles  attached  to  the 
head  of  the  humerus.     4.   The  peculiar  relation  of  the  bicejjs  tendon  tfi  the  joint. 

It  is  in  consetfuence  of  the  relative  size  of  the  two  articular  surfaces  that  tlie 
joint  enjoys  such  free  movement  in  every  possible  direction.  When  these  movements 
of  the  arm  are  arrested  in  the  ahotdder-joint  by  the  contact  of  the  bony  surfaces 
and  by  the  tension  of  the  corresponding  fibres  of  the  capsule,  together  with  that  of 
the  muscles  acting  as  accessory  ligaments,  they  can  be  carried  considerably  farther 
by  the  movements  of  the  scapula,  involving,  of  course,  motion  at  the  acromio-  and 
sterno-clavicular  joints.  These  joints  are  therefore  to  be  regarded  as  accessory 
structures  to  the  shoulder-joint.'  The  extent  of  these  movements  of  the  scajuda  is 
very  considerable,  especially  in  extreme  elevation  of  the  arm,  which  movement  is 
best  accomplished  when  the  arm  is  thrown  somewhat  forwanl,  since  the  articular 
surface  of  the  huinerus  is  broa<ier  in  the  middle  than  at  either  end,  especially  the 
lower,  .so  that  the  range  of  elevation  directly  forward  is  less,  and  that  directly 
backward  still  more  restricted.  Tfie  great  width  of  the  central  portion  of  the 
humeral  head  alsft  allows  of  very  free  horizontal  movement  when  the  arm  is 
raised  to  a  right  angle,  in  which  movement  the  arcli  formed  by  the  acromion,  the 

•  See  p.  346. 
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coracoid  process,  and  the  coraco-atTomial  !igameat  constitutes  a  sort  of  supple- 
mental articular  cavity  for  thf  lieud  <jf  the  bone. 

The  hxt.seness  of  the  capsule  is  .«o  great  that  the  arm  will  fail  about  an  inch 
from  the  seapula  when  the  muscles  are  tlissected  from  the  capsular  ligament  and 
an  opening  maile  in  it  to  remove  the  atmospherie  pressure.  The  movements  uf 
the  joint,  therefore,  are  not  regulated  by  the  capsule  so  much  as  by  the  surrounding 
nmscles  and  by  the  pressure  of  the  atmosphere — an  arran<!;ement  which  *'  renders 
the  i^ovements  of  the  joint  much  more  easy  than  they  wf)uld  otherwise  have  been, 
and  permits  a  swinging,  pemluluni-like  vibration  of  the  lindj  when  the  muscles 
are  at  rest  "  (Htimphry).  The  fact,  also,  that  in  all  ordinary  positions  of  the  joint 
the  capsule  is  not  put  on  the  stretch  enables  the  arm  to  move  freely  in  all  direc- 
tions. Extreme  nutvements  are  checked  by  the  tension  of  appropriate  portions  of 
the  capsule,  as  well  as  by  the  interlocking  of  the  bones.  Thus  it  is  said  that 
"■  abduction  is  checked  by  the  contact  of  the  great  tuberosity  with  the  upper  edge  of 
the  glenoid  cavity,  adduction  by  the  tension  of  the  coraco-hunjeral  ligament" 
(Beaunis  et  Botichanl). 

The  intimate  union  of  the  tendons  of  the  four  short  muscles  with  the  capsule 
converts  these  muscles  into  elastic  and  s]>ontaneously  acting  ligaments  of  the  joint, 
and  it  is  regarded  as  being  also  intendeil  to  prevent  the  fidds  intr*  which  ail  jjortions 
of  the  caj>sule  would  alternately  fail  in  the  varying  positions  of  the  joint  from  being 
driven  between  the  bones  by  the  pressure  of  the  atmosphere. 

The  peculiar  relatiims  of  the  Biceps  tendon  to  the  shoulder-joint  appear  to  sub- 
serve various  purposes.  In  the  first  place,  by  its  connection  with  both  the  shoulder 
and  elbow  the  muscle  harmonizes  the  action  of  the  two  joints,  and  acts  as  an 
elastic  ligament  in  all  positions,  in  the  manner  previously  adverted  to.'  Ne.xt.  it 
strengthens  the  ujipfr  part  of  the  articular  cavity,  and  prevents  the  head  of  the 
humerus  from  being  pressed  up  against  the  acromion  process,  when  the  Deltoid 
contracts,  instead  of  forming  the  centre  of  motion  in  tlie  glenoid  cavity.  By  its 
passage  along  the  bicipital  groove  it  assists  in  rendering  the  head  of  the  humerus 
steady  in  the  varicms  movements  of  the  arm.  When  the  arm  is  raised  from  the 
side  it  assists  the  Supra-  and  Infras]jinatus  in  rotating  the  head  of  the  humerus  in 
the  glenoid  cavity.  It  also  holds  the  head  of  the  bone  firmly  in  contact  with  the 
glenoid  cavity,  and  prevents  its  slipping  over  its  htwer  edge,  or  being  displaced  by 
the  action  of  the  Latissimus  dorsi  and  Pectoralis  major,  as  in  climbing  and  many 
other  movements. 

Surface  Form. — The  dire(!tion  and  jxjsition  of  the  shoulder-joint  may  Ije  indicated  by  a  line 
drawn  fr<»u»  tlut  middlt-  of  du'  pomt'o-ai-rfrtuial  liiramont.  in  a  furvod  direction,  with  its  con- 
vexity iiiwanl,  to  the  iantruiost  |>art  of  that  portion  of  the  head  of  the  humerus  whii'h  etm  be 
felt  in  the  axilla  wiieii  the  arm  is  f«»reibly  iibdui'tol  frum  tiie  side.  When  the  arm  Inm^s  by  the 
side,  not  more  tlum  one-tliird  of  the  head  of  the  lK)ne  id  in  eontact  with  the  irk'noiil  eavity,  and 
three-iiuartet^  of  its  eiR'utuferenoe  is  in  front  of  a  vcrtiad  line  dniwn  from  the  anterior  border  of 
the  aeromi'in  j>rix'es.s. 

Surgical  Anatomy.— Owing  to  the  eonstmetion  of  the  sbo aider-joint  and  the  freedom  of 
movement  whieh  it  enjoys,  as  well  as  in  eonsequeneeof  itsexiiosed  situatitm,  it  is  more  fretjuenlly 
disloeated  than  any  other  joint  in  the  IkmIv.  Dislocatitm  (K'eurs  when  the  arm  is  alxhu-ted,  and 
when,  therefore,  the  head  of  the  hnmi'nis  presses  aitratnst  the  lower  and  IroJit  part  ot"  llie  ean- 
sule,  which  is  the  thinnest  ami  least  snp[H(rted  part  of  the  lisament.  Tlie  rent  in  the  ea|>sule 
almost  invariably  takes  place  in  this  situation,  and  ihroimh  it  tiie  he.id  of  ihe  bone  e.scapes,  so 
that  the  disl<K?atiofi  in  mu«t  instances  is  priujarily  snh|:letioi<l.  The  head  of  the  bone  does  not 
usually  remain  in  tins  situation,  but  eenerally  assouies  sume  other  pn.sitittn.  wliieh  varies  aeeord- 
ing  to  the  direetion  and  amount  of  force  prmlniing  the  dislwati^n  and  the  relative  stren^'th  of 
the  n>nst:les  in  front  and  behind  the  joint.  In  eivnsef|Uenee  of  ilie  museles  at  the  baek  being 
stronger  than  those  in  front,  and  espeeially  on  aei-onnt  of  the  iontr  head  of  the  Trieeps  pre- 
venting the  bi>ne  passiiiir  haekvvard,  dislix*atiun  ttirward  is  mueh  njore  eonunoti  than  hack- 
ward.  Tiie  most  frequent  ptisitinn  wliieli  the  lo-ad  iif  the  humerus  ultimately  a-s-^unies  is  on  tlie 
fn^^tnt  of  the  ne<'k  of  tlie  seapnla.  iMiueath  the  cnnieoid  prt»eess,  and  hence  named  suIk^ohi- 
eoid.  (>Lva.sionally.  in  eonsequence  probably  of  a  preuter  amount  f>f  force  beinp  bnmght  to 
bear  on  tlie  limb,  the  Itead  is  <Jnven  faither  inward,  and  rests  on  the  ujiper  part  of  the  front 
of  the  chest.  iKOjeath  the  clavicle  (subclavicular).  Sometimes  it  remains  in  the  iwjsttion 
in  which  it  was  primarily  diaphieed,  resting  on  the  axillarj'  border  of  the  scapula  (subgleuoid), 

'  See  p.  320. 
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sm<l  rarely  it "i^lteB  backward  aad  remains  in  the  infraspiiiatous  fossa,  beneath  the  spine  (sub* 
Mpijiuus). 

The  shoulder-joint  is  sometimes  the  seat  of  all  those  inflammatory  affections,  both  acute  and 
bronie,  whir.b  at t4U*k  joints,  ihoiiirh  (verhaps  less  fre<jncntly  tlian  some  other  jointvS  ufefjua!  size 
nd  imfKirtance.  Acute  svuuviiis  may  result  fnjm  iii)un\  rheuiuatism,  or  pyaemia,  ur  luaj'  fol- 
low 8e«-ondjirily  on  the  stj-called  acute  epiphysitis  of  infants.  It  is  attended  with  effusion  into 
the  joint,  and  when  this  tjccurs  the  caf»sule  is  evenly  distende*!  and  the  contour  of  tlie  joint 
niunded.  Spw^ial  projections  may  occur  at  the  site  n\'  the  opentnp<  in  the  capsular  li^'ameiit. 
Thus  a  swellinj;  may  aj»j»etir  just  in  front  of  the  joint.  Internal  to  the  lesser  tttbemsity,  from  effu- 
sion into  the  bursa  hieneath  the  Subscapularis  muscle:  or,  a^ain,  a  swelling  which  is  sometimes 
bilobed  may  be  seen  in  the  iutenal  between  die  Ik-ltoid  and  F'ectoralis  major  muscles,  from  effu- 
sion into  the  diverticulum,  which  runs  down  the  birtpital  iritiove  with  the  tendoti  of  llie  biceps. 
The  tjffusion  into  the  sytjovial  membrane  can  be  best  ascertained  by  examination  from  the  axilla, 
where  a  soft,  elastic,  fluctuatinjr  sweitine  cati  usually  t«e  felt. 

Tubercular  arthritis  not  unfreipiently  attacks  the  shaulder-joint.  and  may  lead  to  total  de- 
struction of  the  articulation,  when  ankylosifs  may  tv»n\\  or  lont?-proiraeted  sujipuration  may 
necessitate  excision.  This  joint  is  a]s<»  one  of  those  which  is  most  liable  to  be  the  seat  of  osteo- 
arthritis, and  may  ah^  be  affeeted  in  gout  and  rheumatism  ;  or  in  Itx-tunotor  ataxy,  w^hcn  it 
becomes  the  seat  of  Ohan-ot's  disease. 

Excision  of  the  shoulder-joint  may  be  ref]nire<l  in  eases  of  arthritis  (especially  the  tul>er- 
cular  form  J  which  have  trone  on  to  destruction  of  the  articulation  :  in  eompotmd  dishx^iiions  and 
fnietures,  particularly  th*»se  arising  trom  gunshot  injuries,  in  whieh  there  has  been  extensive 
injury  to  the  head  of  the  Ikjuc;  in  some  ca.ses  of  old  unreduecd  flislixation,  where  there  is  njuch 
pain  ;  and  possibly  in  some  few  cjises  of  growth  conncrted  with  the  upper  end  of  the  bone.  Tlie 
operation  is  \nts{  prrtbnned  by  making  an  ineiHiori  from  the  middle  of  (he  coraco-acromial  liga- 
ment down  the  arm  for  aljout  three  inche.s:  this  will  expose  the  bicipital  groove  and  the  tendon 
of  the  Biceps,  which  may  W  either  divided  or  hcKjked  out  of  the  way,  aeconliiig  sis  to  whether  it 
is  implicated  in  the  disease  or  not.  The  eapsule  is  then  freely  oi^vened.  and  the  uinseles  attached 
to  the  greater  and  lesser  tul>erosittes  of  the  hunienis  divided.  The  head  of  the  bone  can 
then  be  thrust  out  of  the  wound  and  sawn  (jff.  or  tlivided  with  a  narrow  saw  in  situ  and 
stil>se<piently  removed.  The  .section  should  l>e  made,  if  ix>.ssible,  just  below  the  articular  surface, 
so  as  to  leave  the  bone  as  long  as  possible.  The  glenoid  cavity  must  then  be  examined,  and 
gouged  if  carious. 

V.  Elbow-Joint, 

The  Elbow  is  n  (/mfflf/mu*  or  hino;e-jotnt.  The  bones  enterintr  into  its  forma- 
tion are  the  trochlear  siirfaci?  of  the  humerus,  which  is  received  into  the  greater 
sij^moid  cavity  td'  the  ulna,  and  udnritsof  the  movements  peculiar  to  this  joint — viz. 
flexion  nnd  exten.=!ion  ;  whilst  the  lesser,  or  radial,  bead  of  the  hutiierus  articulates 
with  the  cup-shaped  depre.ssion  on  the  heud  of  the  radius  ;  the  circumference  of  the 
head  of  the  radius  articulates  with  the  lesser  sigmoid  cavity  of  the  ulna,  allowing  of 
the  movement  of  rotation  of  the  radius  on  the  ulna,  the  chief  action  of  the  .supe- 
rior radio-ulnar  articulation.  The  articular  surfaces  are  covered  with  a  thin  layer 
of  cartilage,  and  connected  together  by  a  capsular  ligament  of  (me»jual  thickness, 
being  especially  thickened  on  its  two  side.s  and,  to  a  le.ss  extent,  in  front  and 
hehin<l.  These  thickened  portions  are  usually  described  as  distinct  ligaments 
un<ler  the  following  names: 

Anterior,  Internal  Lateral. 

Posterior,  External  Lateral. 

The  orbicular  ligament  of  the  upper  radio-ulnar  articulation  must  also  be 
reckoned  among  the  ligaments  of  the  elbow. 

The  Anterior  Ligament  (Fig.  24''>)  is  a  broad  and  thin  fibrous  layer  which 
covers  the  anterior  surface  of  the  joint.  It  is  attached  to  the  front  of  the  internal 
condyle  and  to  the  front  of  the  humerus  imtueiliaiely  abo\T  the  coronoid  fos.sa; 
below,  to  the  anterior  surface  of  the  cornnoi<l  proces.s  of  the  ulna  and  orbicular 
ligament,  being  continuous  on  each  side  with  the  lateral  ligament.s.  Its  superficial 
fibres  pass  oblitjuely  from  the  inner  condyle  of  the  humerus  outward  to  the 
orbicular  ligament.  The  middle  fibres,  vertical  in  directi<m.  jmss  from  the  up]>er 
part  of  the  coronoid  depression  and  become  partly  blended  with  the  jtreceding,  but 
mainly  inserted  into  the  anterior  surface  of  the  coronoid  process.  The  deep  or 
transverse  set  intersects  these  at  right  angles.  This  ligament  is  in  relation,  in 
front,  with  the  Brachialis  amicus,  except  at  its  outermost  part;  behind,  with  the 
svnovial  membrane. 
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The  Posterior  Ligament  (Fi^.  24tj)  is  a  tbin  uml  lofise  membranous  fokl,  uttaclied, 
above,  to  tlie  biwer  end  of  tbe  bunierus,  on  a  level  with  tbe  upper  part  of  the 
olecranon  fossa;  below,  to  tbe  margin  of  the  olecranon.  Tbe  siipertleial  or  trans- 
verse fibres  [lass  between  tbe  adjacent  margin.s  of  the  olecranon  in.ssa.  Tbe 
deeper  portion  consists  of  vertical  fibres,  wbicb  pass  from  tbe  upper  part  of  tbe 
olecranon  fossa  to  tbe  margin  of  the  olecranon.      This  ligament  is  in  relation, 

behind,  with  tbe  tendon  of  tbe  Tri- 
ceps and  tbe  Anconeus;  in  front, 
with  tbe  synovial  membrane. 
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Fig.  24.V— lA-ft  eltwiw-joiiit,  fihnwing  anlerlor 
and  intenml  li^iirncuts. 


Fw.  24r..— Ix*ft    fltKnvjoliii.    showing 
posturior  atid  cxlorniil  lit^umcnts. 


The  Intemal  Lateral  Ligament  (Fig.  245)  is  a  thick  triangular  banil  consisting 
of  two  portions,  an  anterior  and  posterior,  united  by  a  thinner  intennediate  por- 
tion. Thi!  a ntt-rior  portion,  directed  oblirjuely  forward,  is  attaebed,  above^  by  its 
apex,  to  the  front  part  <»f  tbe  internal  condyle  of  the  humerus;  and,  below,  by  its 
broad  base,  to  the  inner  margin  of  tbe  coronoid  process.  Tbe  poMft-n'or  potihn, 
also  rtf  triangular  fiu'm,  is  attached,  above,  by  its  a]*ex.  to  tbe  lower  and  back 
part  of  tbe  internal  condyle;  below,  to  tbe  inner  margin  of  the  olecranon. 
Between  these  two  bands  a  few  intermefliate  fibres  descend  from  the  internal  con- 
dyle to  blend  with  a  transverse  band  of  ligamentous  tissue  which  bridges  aci'oss 
tbe  notch  between  tbe  olecranon  and  coronoid  {ir(tcesses.  This  ligamcnr  is  in 
relation,  internally,  with  the  Tricejis  and  Flexor  carpi  ulnaris  muscles  ami  the 
ulnar  nerve,  and  give-*  ttrigin  to  part  of  the  Flexor  sublimis  digitorum. 

Tbe  External  Lateral  Ligament  (Fig.  li4iJ)  is  a  short  suid  narrow  fibj'ous  band, 
less  distinct  than  the  internal,  attached,  above,  to  a  de]>ression  below  tbe  external 
condyle  of  tbe  bumerus;  below,  to  the  orbicular  ligament,  some  of  its  nn>st  pos- 
terior fibres  passing  over  that  ligament,  to  be  inserted  into  the  outer  margin  of  the 
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ulna.  This  ligament  is  intiiuutely  blen<k'il  witL  the  tendon  of  origin  of  thu 
Supinator  brevia  muscle. 

The  Synovial  Membrane  is  very  extensive.  It  covers  the  margin  of  the 
articular  surface  of  the  humerus,  ami  lines  the  coronoid  and  olecranon  fossie  on 
that  bone;  from  these  points  it  is  rcHected  over  the  anteriiu-,  fiosterior,  and 
lateral  ligaments,  and  forms  a  pouch  between  the  lesser  sigmoid  cavity,  the 
internal  surface  of  the  orbicular  ligament,  iind  the  circumference  of  the  head  of 
the  radius. 

Between  the  capsular  ligament  and  the  synovial  membrane  are  three  masses 
of  fat ;  one,  the  largest,  above  the  olecranon  fossa,  which  is  pressed  into  the  fossa  by 
the  triceps  during  tlexion ;  a  second,  over  the  coronoid  fossa;  and  a  third,  over 
the  radial  fossa.     These  are  pressed  into  their  respective  foss;v  dtiriuj;  extension. 

The  MiiHcUs  in  relatiiui  with  the  joint  are.  in  front,  the  Braehialis  anticiis ; 
behind,  the  Triceps  and  Anconeus;  externally,  the  Supinator  brevis  and  the 
common  tendon  of  origin  of  the  Extensor  muscles;  internally,  the  common 
tendon  of  origin  of  the  Flexor  muscles,  and  the  Flexor  carjii  ulnaris,  with  the 
ulnar  nerve. 

The  Arterit'g  supplying  the  joint  are  derived  from  the  communicating  branches 
between  the  superior  profunda,  inferior  profunda,  an<l  anastoniotica  magna  arteries, 
br»uch€"S  of  the  brachial,  with  the  anterior,  posterior,  and  interosseous  recurrent 
branches  of  the  ulnar  and  the  recurrent  branch  of  the  radial.  These  vessels  form 
a  eomjdete  chain  of  inosculation  anuind  the  joint. 

The  Nervi'»  are  derived  from  the  ulnar  as  it  passes  between  the  internal  con- 
dyle and  the  olecranon  ;  a  filament  from  the  musculo-cutaneous  (Rudinger).  and 
two  from  the  median  (Macalister). 

Actions. — The  elbow-joint  comprises  three  different  portions — viz,  the  joint 
between  the  ulna  and  humerus,  that  between 
the  head  of  the  radius  and  the  humerus,  and 
the  superior  ra<lio-ulnar  articulation,  described 
below.  All  these  articular  surfaces  are  in- 
vested by  a  common  synovial  nienibrane.  and 
the  movements  of  the  whole  joint  should  be 
studied  together.  The  combination  of  the 
movements  of  flexion  and  extension  of  the 
firearm  with  those  of  prnnatitm  and  supina- 
tion of  the  hand,  which  is  ensured  by  the  two 
being  perf»>rmed  at  the  same  joint,  is  essen- 
tial to  the  accuracy  of  the  various  minute 
movements  of  the  hand. 

The  portion  of  the  joint  between  the  ulna 
and  humerus  is  a  sintple  hinge-joint,  and 
allows  of  movements  of  tlexion  and  extension 
only.  Owing  to  the  oblifjuity  of  the  troclilear 
surface  of  the  humerus,  this  movement  does 
not  take  place  in  a  straight  line ;  so  that 
when  the  forearm  is  extemled  and  supinated 
the  axis  of  the  arm  and  forearm  is  not  in 
the  same  line,  but  the  one  [lortioo  of  the  limb 
forms  an  angle  with  the  others,  an<l  the  hatid, 
with  the  forearm,  is  directed  outward.  l*(n- 
ing  flexion,  on  the  other  hand,  the  forearm 
and  the  hand  tend  to  approach  the  middle 
line  of  the  body,  and  thus  enable  the  hand  to 
be  Ciisily  carried  to  the  face.     The  shape  of 

the  articular  surface  of  the  humerus,  with  its  prominences  and  depressions 
accurately  adapted  to  the  opposing  surfaces  of  the  olecruuMn,  prevents  any  lateral 
movement.     Flejrwn    is    produced    by   the  action  of  the   Biceps  and   Brachialis 
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antieus,  assisted  by  ih.i^  must'les  arising  fiotii  the  interriiil  i-mitlyle  of  ihe  humerus 
and  the  Sufiinntor  Inngiis ;  exU'nsmn,  bv  the  Tricep.^  iumI  Anconeus,  u.ssisted  by 
the  extensors  of  the  wrist  imd  by  the  Extensor  communis  digitorum  and  Extensor 
minimi  digiti. 

The  joint  between  the  bead  of  the  radius  and  the  eHpitellum  or  radial  head  of 
the  humerus  is  an  arihrodial  joint.  The  bony  surfaces  wouhl  of  themselves  con- 
stitute an  enarthrosis,  and  allow  of  movemeot  in  all  directions  were  it  not  for  the 
orbicular  ligament  by  which  the  head  of  the  ra<liMS  is  bound  down  firmly  to  the 
sigmoid  cavity  of  the  ulna,  and  which  prevents  any  sej<arution  of  the  two  bones 
latei-ally.  It  is  to  the  same  ligament  that  the  heml  of  the  radius  owes  its  security 
from  dislocation,  which  wtutld  otherwise  constantly  occur  as  a  conse(iiienee  of  the 
shallowness  of  the  cup-like  surface  on  the  head  of  the  radius.  In  fact,  bat  for 
this  ligament  the  tendon  nf  the  biceps  wouhl  be  liable  to  ]tull  the  head  of  the 
ra<IJus  out  tif  the  joint.'  In  comidete  extension  the  beud  of  the  radius  glides  so 
far  Imck  on  the  outer  condyle  that  its  edge  is  plainly  felt  at  the  back  of  the 
articulation.  Flexi<>n  and  extension  of  the  elbow-joint  are  limited  by  the 
tension  of  the  structures  on  the  front  ami  back  of  the  joint,  the  limitation  of 
flexion  being  also  aided  by  the  soft  .structures  of  the  urm  and  forearm  coming  in 
contact. 

In  combination  with  any  position  of  flexion  or  extension  the  head  of  the  radius 
can  be  rotated  in  the  u])i)cr  ruitio-ulnar  joint,  carrying  the  band  with  it.  The 
band  is  articulated  to  the  lower  surface  i^f  tbc  ratlius  luily.  imd  the  concave  or 
sigmoid  surface  on  the  lower  end  of  the  radius  trmvels  round  the  lower  end  of 
the  ulna.  The  latter  bone  is  excluded  from  the  wrist-joint  (as  will  be  seen  in  the 
sequel)  by  the  interarticular  fibro-cartilage.  Tlius,  rotation  of  the  head  of  the 
radius  round  an  axis  which  passes  through  the  centre  of  the  nidial  head  of  the 
humerus  imparts  circular  movement  to  the  band  through  a  very  considerable  arc. 

Surface  Form,— If  the  forearm  l>e  sliphtly  flexed  on  the  arm.  a  curved  crease  or  fold  with 
its  convexity  downward  may  U^  st'cn  nuiuinir  acruss  the  front  of  the  elbow,  t'Xteiidinp  from  one 
condyle  to  the  other.  The  centn*  of  thi^?  told  iw  sonic  sliirhl  distutu'i'  abiive  Xhv  line  of  the  joint. 
The  jHwitiuu  of  ihr  railioduuiieral  j>ortiim  oCthe  JcmjU  can  br  aX  nncc  a-scertained  by  teelinir  for  » 
slight  LOfjovc  or  dct>rc'f<^?iion  between  the  licad  of  the  radius  and  the  eapitellum  of  the  huniLTUiy  at 
the  b-.uk  of  th<>  artirulation. 

Surgical  Anatomy. — From  the  lireat  breadth  of  the  joint,  and  the  manner  in  which  the 
articniar  s*urfaces  ar«  intcrlwktid,  and  ulw)  on  acctiunt  of  the  strcmg  lateral  liisraiaents  and  the 
support  which  the  joint  derives  from  the  maiss  of  mn»cles  attached  to  each  condyle  of  the 
humerus,  latend  displacement  of  the  bones  is  ver\'  unconmton,  whereas  antero -posterior  disloca-i 
tton,  oti  atvoant  of  tlu;  shortness  of  the  untero- posterior  diameter,  the  weakness  of  the  anterior' 
and  p>ostt'rior  htiameiUti,  and  the  want  of  supjxirt  uf  nuiseles,  much  more  freiiuently  takes  place. 
dis!<xtitioa  backward  taking  plaw  when  the  forearm  is  in  a  piwilion  of  cxtcusiou,  and  lorward 
when  in  a  (K>Ht(on  ol' flexion.  Fur,  in  the  tVmner  position,  that  oi  extension,  the  cornnoid  pro- 
cH?ss  is  not  intcrliK'ked  into  the  eoronoi<l  fossa,  and  Io.si'.h  lis  grip  to  a  cerl;dn  extent,  wherea.'t  die 
olecranon  process  is  in  the  olecranon  fossa,  mid  entirely  ]irevents  displacentent  forward.  On 
the  other  liand.  durinjf  flexion,  the  eoronoid  process  is  in  the  eoroui«id  fossa,  and  pR'veuts 
dislm'ation  backward,  while  the  olecranon  loses  its  prip  an<l  i.s  not  wi  eflicient,  as  during  extcn- 
.Hion,  in  preventing:  a  forward  displacement.  When  Intend  dislocation  dws  take  place,  it  is  gen- 
erally inctimplcte. 

Dislocation  of  the  elljow-joint  i.s  of  enminon  occurrence  in  children,  far  more  common 
than  di.slocatiou  of  any  other  articulation,  for,  as  a  rule,  fracinre  of  a  btuie  njnn^  fre<|uently 
takes  place,  under  the  application  of  any  severe  violence,  in  youni^  persons  than  disloention.  In 
lesions  oi"  this  joint  there  is  ol\en  very  great  difficulty  in  ascertaining  the  exact  nature  of  the 
iujur\'. 

The  elbow-joint  is  ooca.sionaUy  the  seat  of  acute  synovitis.  The  synovial  membrane  then 
becomes  diBtended  with  fluid,  the  bulging  showing  itself  principally  around  tlie  olecnmon  pro- 
cess; that  is  to  say,  on  its  inner  and  outer  .><ide-«  and  alnive,  in  eonse<]uenee  of  the  laxness  of  the 
posterior  ligaincut.  Occasionally  a  welil-marke<l,  triangidar  pn>jection  may  l>e  seen  on  tlie  outer  ^ 
side  of  the  olecninon.  from  bulging  of  the  synovial  membrane  Wncath  the  Anconeus  niustde.  i' 
Again,  there  is  otteti  soiue  swelling  just  above  tlie  head  of  the  nuJius,  in  the  line  (tf  tlie  radio- 
hmncral  joint.  There  is  gener.dlv  not  much  swellintr  at  the  front  of  the  joint.  th(njgli  sometimes 
deep-seated  fulness  beneath  the  urachialis  anticiis  may  Ih^  noted  When  sujujiurntion  ixx'ursthe 
abscess  usually  jwints  at  one  or  other  Ixinier  of  the  Triccp?.  mui*eic ;  tiecasjonally  the  i>us 
discharges  itself  m  frrmt.  near  the  insertion  t»f  the  Brachialis  anticus  muscle.     Chronic  synovitis, 

'  iluniphry,  np.  ri*/.,  p.  419. 
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Qsu&lly  of  tubercular  ori/fin,  is  of  common  occurrence  in  the  eUiow-joint  :  undor  these  circuni- 
hBtance^  the  forearm  t*'iuls  to  assume  i\w  p«[*ition  of  i>emi-flexjori.  whirh  is  that  of  greatest  eiise 
rMd  relaxation  of  ligament**,  h  should  \ni  borne  in  mind,  that  should  ankylosis  occur  in  thit*  or 
[  tlie  extended  position,  the  limb  will  not  be  nearly  so  ui*eful  a^  if  ankylosed  in  a  position  of  rather 
than  a  right  angle.     L»Ktse  cartilages  are  sonietiinea  met  with  in  the  eUww-joint,  not  so 

g inionly,  however,  as  in  the  km-e;  nor  dot  her,  as  a  nde,  give  risK;  to  such  ur<fetjc  svinjttoms 

Jptin  this  articulation,  and  rarely  require  openitive  interference.  The  eltKJw-joint  is  also  sorae- 
Ptimes  affected  with  osteo- arthritis,  but  this  affection  is  less  ccnumon  in  this  articulation  than  in 
■  some  other  of  the  lar>rer  joints. 

Kxeision  of  the  elbow  is  principally  required  for  three  wmditions:  viz.  tubercular  arthritis, 
injnrj'  suid  its  results,  and  faulty  ankylosis ;  but  may  lie  nece.Msary  U»r  s<ime  otlurr  rarer  rimdi- 
tions,  such  as  disoriianizing  arthritis  after  pyjemia,  unreduced  dij<l«xations.  and  osteo-arthriiis. 
The  results  of  the  oj>eration  are.  a.s  a  rule,  more  favorable  than  those  of  excision  of  arjy  nther 
joint,  and  it  is  one.  llieretiiret  that  the  surgeon  should  never  hesitate  to  |)erl'oniJ,  especially  in 
the  (ii>t  three  of  the  conditions  mentioned  alx>ve.  The  oj^vcnitioii  is  best  perfonued  by  a  sinjrie 
vertical  incision  down  the  back  of  the  joint,  a  trau.sverse  mci.^iou,  over  the  outer  eondyle,  Ix-ing 
added  if  the  parts  are  niuch  thickened  and  tixe<J,  A  straiirht  inei.sion  is  ma<le  ab«>ut  f«jur 
inches  long,  the  mid-point  of  which  is  on  a  level  with  and  a  little  to  the  inner  side  of  the  tip  of 
the  olecranon.  This  Jm*ision  is  made  tlown  to  the  Inme,  thrtjugb  the  suljstuuee  of  the  Triceps 
muscle.  The  operator  with  the  point  of  his  knile.  and  >ruardintj  the  soft  ]uirts  with  his  thtimo- 
nail,  separates  them  from  the  bone.  In  doim?  this  there  are  two  structures  which  he  should 
carefully  avoiil:  the  ulnar  nerve,  vvhieh  lies  paniilcl  to  his  incision,  bvU  a  little  internal,  as 
iteourses  down  betwtH?ii  the  intenial  eondyle  and  the  olecranon  proces.s,  and  the  prolouyiatiou  of 
the  Triceps  into  the  deep  fasi'ia  of  the  torearm  over  the  Anconeus  muscle,  ilavini^  cleared  the 
bones  and  divided  the  lateral  an<i  posterior  liiraments,  the  forearm  is  strontdy  flexed  an<l  the 
lends  of  the  Lone  turned  out  and  sawn  off.  The  section  of  the  humerus  should  be  throui:h 
the  base  of  the  eoiidyles,  that  of  the  ulna  and  radius  shoidd  he  just  U'low  the  level  of  the 
lesser  sigmoid  cavity  of  the  ulna  and  the  neck  of  the  ntdius.  In  this  operation  tlie  objei't  is 
to  obtain  such  union  as  shall  allow  free  motion  of  the  bones  of  the  forearm;  and,  therefore, 
[pojfiive  motion  must  be  commenced  early,  that  is  to  say,  about  the  tenth  day. 

¥1.  Eadio-olnar  Articulations. 

The  articulation  of  the  radius  with  the  ulna  is  effectedl  by  ligaments  which 
connect  together  both  extremities  as  well  as  the  shafts  of  these  bones.  They  may, 
consequently,  be  subdivided  into  three  sets:  1,  the  superior  radio-ulnar,  which  is 
a  portion  of  the  elbow-joint;  2,  the  middle  radio-ulnar ;  and,  8,  the  inferior  radio- 
ulnar articulations. 


1.  Superior  Radio-ulnar  Articulation. 

This  articulation  is  a  trochoid  or  pivot-joint.  The  bones  entering  into  its 
fonnation  are  the  inner  side  of  the  circumference  of  the  head  of  the  radius  rotating 
within  the  lesser  sigmoid  cavity  of  the  ulna.  Its  only  ligament  is  the  immdar  or 
orhirular. 

The  Orbicular  Ligament  (Fig.  240)  is  a  strong,  flat  band  of  ligamentous  fibi*es, 
which  surrounds  the  head  of  the  radius,  and  retains  it  in  firm  connection  with  the 
les.ser  sigmoid  cavity  of  the  ulna.  It  forms  about  four-fifths  of  a  fibrous  ring, 
attache*!  by  each  end  to  the  extremities  of  the  lesser  sigmoid  cavity,  and  is  smaller 
at  the  lower  part  of  its  circumference  than  above,  by  which  means  the  head  of  the 
radius  is  more  securely  held  in  its  position.  Ixs  (ndfr  Hnrj)tct\  h  strengthened 
by  the  external  lateral  ligament  of  the  elbow%  and  affords  origin  i<t  |iart  of  the 
Supinator  brevis  muscle.  Its  inner  mrface  is  smooth,  and  lined  by  synovial 
membrane.  The  synovial  membrane  is  continuous  with  that  which  lines  the 
el  bow -joint. 

Actions. — The  movement  which  takes  place  in  this  articulation  is  limited  to 
rotation  of  the  head  of  the  radius  within  the  orbicular  ligament,  and  upon  the 
lesser  sigmoid  cavity  of  the  ulna,  rotation  forwani  being  called />ro«'T^/v>rt;  rotation 
backward,  supination.  »Supination  is  performed  by  the  Biceps  and  Supinator 
brevis,  assisted  to  a  slight  extent  by  the  Extensor  tnuscles  of  the  thumb  and,  in 
certain  positions,  by  the  Supinator  longus.  Pronati<>n  is  performed  by  the  Pro- 
nator radii  teres  and  the  Pronator  •|uadratua,  assisted,  in  some  positions,  by  the 
•Supinator  longus. 

Surface  Form. — The  (Kwltion  of  the  superior  radio-ulnar  joint  is  marked  on  the  surface  of 
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the  \nAy  by  the  httle  rlimjile  on  the  back  of  the  foreiinn  which  indicates  the  position  of  the  head 
iif  thi' nuliuH. 

Surgical  Anatomy, — Dislocatiun  uf  thy  head  of  the  nidi  us  alone  is  not  an  uncommon 
accident,  m\A  iMvni-s  unwt  h-e^incnfly  in  young  m'rstHis  from  tixlLs  on  the  hand  when  the  foreanii 
is  extended  and  .siifvinuted.  the  head  of  the  bone  being  disphteed  forwiird.  It  is  attended  bv 
rupture  of  the  orbieular  hgiunent. 

2.  Middle  IIadki-vlnak  Akticilation. 
The  interval  between  the  shafts  of  tbe  nidiuy  mid  ulna   is  occupied  by  two 

Oblique.  Interosseous. 

Tbe  Oblique  or  Round  Ligament  (Fig.  245)  is  a  fuiall,  flattened  fibrous  band 
Aviiich  extends  obli<|uely  d«t\vnward  and  outwar<l  fnun  the  tubercle  of  the  ulna  at 
the  base  of  the  coronoid  process  to  the  radius  a  little  below  the  bicipital  tuberosity. 
IL"  filtres  run  in  the  opposite  direction  to  those  of  the  interosseous  ligjituent,  and 
it  appears  to  be  placed  as  a  substitute  for  it  in  the  npper  [>art  of  tlie  interosseous 
interval.     This  lignrneni  is  sometimes  wanting. 

The  Interosseous  Membrane  is  a  broad  and  thin  |»kne  of  fibrous  tissue  descending 
obliquely  downward  and  inward,  from  the  interosseous  ridge  on  the  radius  to  that 
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Fir,.  3ts.— I.fg«mcnt&  of  wrist  and  hand.    Anterior  view. 

on  the  ulna.  It  i.*  deficient  above,  commencintj  about  an  inch  benealh  the  tubercle 
of  the  radius;  is  broader  in  tbe  middle  than  at  either  exiremity  ;  and  presetits  an 
oval  aperture  just  above  its  lower  margin  for  the  passage  of  the  anteriitr  inter- 
osseous vessels  to  tbe  bjiek  of  the  forearm.  This  ligament  serves  to  c<mnect  the 
bones  and  to  increase  the  e.xtent  of  surface  for  the  attachment  of  the  deep  muscle.*. 
Between  its  upper  border  and  the  oblitjue  ligatuent  an  interval  exists  through 
which  the  posterior  interosseous  vessels  pa.ss.  Two  or  three  fibrotts  bands  are 
occasionally  fonnd  on  the  jtosterior  surface  of  this  memlirane  which  descend 
obli(|Mely  from  the  ulna  toward  the  radius,  and  which  have  consetiuently  a  direc- 
tion contrary  to  that  ^f  the  other  fibres.  It  is  in  relation*  in  front,  by  its  upper 
three-fourths  with  tbe  Flexur  longus  poUieis  on  the  outer  side,  and  with  the 
Flexor  profundus  digitorum  on  the  inner,  lying  upon  tlie  interval  between  which 
are  the  anterior  interosseous  vessels  and  nerve  ;  by  its  lower  fourth,  with  the 
Pronator  <|uadratus;  behind,  with  the  Supinator  brevis,  Extensor  ossis  metacarpi 
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pollicis,  Extensor  brevis  pollicis,  Extensor  longus  pollicis.  Extensor  in«iicis;  and. 
near  the  wrist,  with  the  anterior  interosseous  artery  and  pf»sterior  interosseous 
nerve. 

3.  Inferior  Radio-ulnar  Articulation. 
This  is  a  pivot-joint,  fiirmed  by  the  head  of  the  ulna  received  into  the  sigmoid 
cavity  at  the  inner  side  of  the  lower  end  of  the  radius.    The  articular  surfaces  are 
coveretl  by  a  thin  layer  of  cartilage,  and  eounected   together  by  the  following  lig- 
aments : 

Anterior  Radio-ulnar.  Posterior  Radio-ulnar. 

Interarticular  Fibro-cartilage. 

The  Anterior  Badio-ulnar  Ligament  (Fig.  248)  is  a  narrow  band  of  fibres 
extending  from  the  anterior  margin  of  the  sigmoid  cavity  of  the  niditia  to  the 
anterior  surface  of  the  head  of  the  ulna. 

The  Posterior  £adio>uliiar  Ligament  (Fig.  '2411)  extends  between  similar  points 
on  the  posterior  surface  of  the  articulation 


Inferior  radio-ulnar 

articulation,  i 


Wrist-joint  r    .^ 
Carpal  arlictUatiotuA 


Carpo-  metacarpal 

arHeHtaliona.l\ 


Fig.  249.— UffamentJ*  of  wrist  and  h«u*l.    I\»tcrinr  vJew. 

The   Interarticular   Fibro-caitilage  (Fig.    2ol)  is  trimiguhir  in   shape,   and  is 
placed   transversely  beneath  the  head  of  the  ulna,  binding  the  hnver  end  of  this 

'  bone  and  the  radius  firmly  together.  Its  circumference  is  thicker  than  its  centre, 
which  is  thin  and  oecasionally  perforated.  It  is  attaclied  by  it?  apex  to  a  <lepression 
which  separates  the  styh>id  process  of  the  ulna  from  the  head  of  that  bone  :  and 
by  its  base,  which  is  thin,  to  the  pnuniuent  edge  of  the  radius,  which  separates  the 
sigmoid  cavity  from  the  carpal  articulating  surface.     Its  loargins  are  united  to  the 

'ligaments  of  the  wrist-joint.  Its  upjnr  surfat'e,  smoutb  and  concave,  articulates 
with  the  head  of  the  ulna,  forming  an  arthrorlial  joint  :  its  mt*h:r  »urfttt't\  also 
concave  and  smooth,  fornis  |mrt  of  the  wrist-joint  and  articulates  with  the  cuneiform 
bone.  Both  surfaces  are  lined  by  a  synovial  membritue— the  upper  surface,  by 
one  peculiar  to  the  ntdio-ulnar  articulation  :  the  under  surface^  by  the  synovial 
tnembrane  of  the  wrist. 

The  Synovial  Membrane  (Fig.  251)  of  this   articulation   has  been  called,  from 
its  extreme  looseness,  \\\q  ntemhrnna  mu'fifonniit  i   it  extends  horizontally  inward 

[  between  the  head  of  the  ulna  jind  the  interarticular  fibr*j-cartilage,  and  upward 
between  the  radius  ami  the  ulna,  forming  here  a  very  loose  rttl-di'-sac.  The  qtian- 
tity  of  synovia  which  it  contains  is  usually  considerable. 

Actions. — The  movement  in   the  inferior  radio-ulnar  articulation  is  just  the 
reverse  of  that  between  the  two  bones  above.     It  consists  of  a  movement  of  rota- 
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tian  '^f  the  lower  enil  of  the  railius  rniiiut  an  axis  wbicli  correspouds  to  the  ct-ntre 
of  the  hfitd  of  the  ulmi.  When  the  radius  rotates  forward,  pronation  of  the  fore- 
arm an<l  hand  is  the  result  ;  and  when  backward,  >ij//>/«<?f/i''«.  It  will  tliu.s  be  seen 
that  in  pronation  and  supination  of  the  forearm  and  hand  the  radius  describes  a 
segment  of  a  cone,  the  axis  of  which  extends  from  the  centre  of  the  head  of  the 
radius  to  the  middle  of  the  head  of  the  ulna.  In  this  movement,  however,  the 
ulnji  is  not  ijuite  stationary,  but  rotates  a  little  in  the  oppoaile  direetitui.  So  that 
it  also  <lescribes  the  i^egment  of  a  cone,  thou»j;h  of  smaller  size  than  that  described 
by  the  radius.  The  movement  which  causes  thia  alteration  in  the  position  of  the 
head  of  the  ulna  takes  place  principally  at  the  shoulder-joint  by  a  rotation  of 
the  humerus,  but  possibly  also  to  a  slight  extent  at  the  elbow-joint,' 

Surface  Form. — The  pOHitinn  of  the  inferior  nidio-uhmr  joint  mny  bo  ji-scertained  by 
feeling'  tor  a  slight  >rro<»vc  at  the  back  of  the  wrist,  boiwccu  the  proiniTieiit  \wm\  *»1"  the 
ulna  and  the  lower  end  of  the  mdiiLs,  when  the  foreunn  is  in  a  state  of  aluiost  oouipletc  prona- 
tion. 

Vn.  Radiocarpal  or  Wrist-joint. 

The  Wrist  is  a  condyloid  articulation.     The  parts  entering  into  its  formation 

are  the  lower  end  of  the  radius  and  under  surface 
of  the  interartieular  fibro-caitibige,  which  form 
together  the  receiving  cavity,  and  the  scaphoid, 
semilunar,  and  cuneiform  bimes,  which  form  the 
condyle.  The  articular  surface  of  the  radios  an<l 
the  under  surface  of  the  inter-articular  fibro-car- 
tilage  are  the  receiving  cavity,  forming  together 
a  truiisversely  elliptical  concave  surface.  The 
articular  surfaces  of  the  scaphoid,  semilunar,  and 
cuneiform  biuies  form  together  a  smoftth,  convex 
surface,  the  e<uidyie,  which  is  received  into  the 
concavity  above  mentioned.  All  the  bony  sur- 
faces of  the  articulation  are  covered  with  cartilage, 
and  connected  together  by  a  capsule,  which  is 
divided  into  the  following  ligaments: 

External  Lateral.  Anterior. 

Internal  Lateral.  Posterior. 


CNSOA  SEC. 
^CAM.POLW. 


O^Ma'^num 


The  External  Lateral  Ligament  { radio-car paJ) 
(Fig.  24N)  extends  from  ihe  sumuiil  of  the  styloid 
process  of  the  radius  to  the  tuiter  side  of  the 
sca[dioiil,  fiome  of  its  fibres  being  prolonged  to  the 
trapeiiium  and  annular  ligameuT. 

The  Internal  Lateral  Ligament  {ulno-i^arpid)  is 
a  rounded  c(trd,  attached,  above,  to  the  extremity 
of  the  styloid  process  of  the  ulna,  and  dividing 
below  into  two  fasciculi,  which  are  attuchcd,  i>ne 
to  the  inner  side  of  the  cuneiform  bone,  the  other 
to  the  jjisiform  bone  and  annular  ligament. 

The  Anterior  Ligament  is  a  broad  membranous 

band,  attached,  above,  to  the  anterior  margin  of 

the  lower  end  of  the  radius,  its  styloid  process  and 

the  ulna:  its  fibres  ])ass  downward  and  inward  t«< 

be  inserted  into  the  palmar  surface  of  the  scajdiiud, 

semilunar,  and  cuneifiMUi  bnnes.  some  of  the  fibres 

being  continued  to  the  os  magnum.      In  addition 

to    this    broad     membrane,    there    is    a    distinct 

rounded  fasciculus,  superficial  to  the  rest,  which  passes  from  the  base  of  the  styloid 

process  of  the  ulna  to  the  .semilunar  and  cuneiform  bones.     This  ligament  is  per- 

'  See  Journ.  of  AnuL  aiui  Pkyi*.,  vol.  xix.,  parts  ii.,  iii.,  and  iv. 


Kio.  avi.— l><mtflttjdltial  wrtlnn  of  the 
rlehi  fureann.  Iittn<l,  and  IhlrtI  rtn»rcr. 
vli'Wvd  from  the  ulnnr  lupeet.  ^Auer 
Braun«^.) 
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forated  by  numerous  apertures  for  the  iiassmge  of  vessels,  aii<l  is  m  relation,  in 
front,  with  the  tendons  of  the  Flexor  profundus  digitorum  and  Flexor  longua  pol- 
licis;  behind,  ^vith  the  synoviiil  membrane  of  the  wrist-jnint. 

The  Posterior  Ligament  (Fi;;.  24t*).  less  thiek  and  stroui:  than  (he  anterior,  is 
attached,  above,  t(>  the  posterior  border  of  the  lower  end  of  ihe  radius  ;  its  fibres 
pass  obli<iuely  doxvnward  ami  inward,  to  be  attached  to  the  dorjial  surface  of  the 
scaphoid,  semilunar,  and  euneifonn  bones,  being  continuous  ^viih  those  of  the 
dorsal  carpal  ligaments.  This  ligament  is  in  relation,  behind,  with  the  extensor 
tendons  of  the  fingers;  in  front,  with  the  synovial  memhnine  of  the  wrist. 

The  Synovial  Membrane  (Fig.  '251 )  lines  the  inner  surface  (»f  the  ligaments 
above  described,  extending  from  the  lower  end  of  the  radius  and  iuterarticidar 
fibro-cartilage  above  to  the  articular  surfaces  of  the  carpal  bones  below.  It  is 
loose  and  lax,  anfl  presents  numerous  folds,  especially  behind. 

Relations. — The  wrist-joint  is  covered  in  front  by  the  tlexor  and  W'hind  by  the 
extensor  tendons  ;  it  is  als(>  in  relation  with  the  radial  and  ulnar  arteries. 

The  Arti'rit's  sii[»plying  the  joint  are  the  anterior  and  posterior  carj)al  brandies 
f>f  the  radial  and  ulnar,  the  anterior  and  posterior  interosseous,  and  some  ascending 
branches  from  the  deep  palmar  arch. 

The  Xrnu's   are  derived  from  the  ulnar  sind  posterior  interosseous. 

Actions. — The  movements  [lermitted  in  this  joint  are  flexion,  extensi(m«  abduc- 
tion, adduction,  ami  circumduction.  Its  actions  will  be  further  studied  with  those 
of  the  carpus,  with  which  they  are  combined. 

Surface  Fonn,— The  line  of  the  nidi o-carjml  joint  Ls  on  a  level  with  the  apex  of  iKe  styloid 
pnxvs.-*  of  the  ii!n;i. 

Surgical  Anatomy. — Tlie  wrist-joint  is  rarely  dislocated,  its  streuwth  depenrlintr  niainly 
ij|>ou  the  uuiiirrou.-i  stnmi;  tendons  which  stirrijund  the  articulation.  Its  sec  nrity  is  furthtT  pr«i- 
vided  iur  hy  the  muahor  of  sni:dl  bones  oi'  whidi  the  rarpus  is  nnulo  u\k  utid  which  arc  nailed 
by  very  8trt>ng  ligauienls.  The  slight  njoveniciit  whi<'b  fiike.H  place  Wtwcen  the  several  iKiaes 
serves  to  hrejik  the  jars  that  result  Inuu  tidls  ur  blows  on  the  hand.  Disloiation  barkward, 
which  is  the  more  eoniaioa,  siamlates  to  a  eunsiderable  extent  Colics'  fracture  of  the  radios,  hihI 
ifj  liable  to  he  nii.staken  flir  it.  The  diairnosis  can  be  easily  aiade  out  by  observing  the 
ndative  i>o.siti4in  of  the  .styloid  proeesse.s  of  the  radius  aufl  tlie  uhi!*.  In  the  natural  eonditiun  the 
styloid  proee.*«s  of  the  radius  is  on  a  lower  level—/.  *:  nearer  the  ground — when  the  arm  banjL's  h^* 
tlie  side,  than  tbiit  of  the  ulna,  and  the  «une  would  be  the  ease  in  dislocation.  In  ("olles*  frac- 
ture, oil  tlve  other  hand,  the  styloid  process  of  llic  radiu.s  is  on  the  same,  or  even  a  hialier  level 
thau  that  of  the  uln». 

The  wrist-joint  is  tffeaaiuually  the  seat  of  acute  synovitis,  the  result  <tf  traumatism  or  arising 
in  the  rheumatic  or  [niiMuie  state.  When  the  synovial  sac  is  di.steaded  with  fluid,  the  swellintr 
\n  i:reate.st  on  the  (birsal  asjieet  of  the  wrist.  Nhnwinjif  a  ^renend  fulness,  with  .■^ouk'  bulgiuu  between 
the  lendnns.  The  inflaminatinn  is  prone  to  extend  to  the  interearpal  joints  and  to  attack  als4i 
the  sheaths  of  the  tendons  in  the  ueiLddiorhood.  Chrotiie  infllamnation  ot'tlu?  wrist  is  generally 
tuWreular,  and  often  leads  to  sitnilar  thsease  in  the  synovial  sheaths  of  adjaeetit  tendons  and  of' 
the  inteaarpal  joints.  The  discas*'.  therefore,  when  progressive,  of^en  leads  to  necrosis  of  tfu^ 
carpal  bones,  and  the  result  is  ot>en  nusatistiu  tt>ty. 

Vni.  Articalations  of  the  Carpus. 
These  articulations  tnay  be  subdivided  itrto  three  sets: 

1.  The  Articulations  of  the  First  Row  of  Carpal  Bones. 

2.  The  Articulations  of  the  Second  Row  of  Carpal  Bones. 

3.  The  Articulations  iif  the  Two  Rows  with  each  otber. 

1.  Articvlatioxs  ok  the  Fikst  Row  or  Caiu'.\l  Bdne:*. 

The8e  are  arthrodial  joints.  The  ligaments  connecting  the  scaphoid,  semilunai, 
and  cuneiform  bones  are — 

Dorsal.  Paltnar. 

Two  Interosseou.s. 

The  Dorsal  Ligaments  are   placed   tratisversely  behind   the  bones  of  the  first 
row  ;  they  conne<-t  the  scaphoid  and  semilunar  and  the  semilunar  and  cuneiform. 
The  Palmar  Ligaments  connect  the  scaphoid  and  semilunar  and  the  semilunar 
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and  eimeifnrm  bones;  they  are  less  strong  than  the  (iorsal,  and  placed  very  deeply 
under  tbt*  anterior  li^iimeut  of  the  wrist. 

The  Interosseous  Ligaments  (Fig.  2.">1)  are  two  narrow  bundles  f)f  fibniu?; 
tissue  connecting  the  sfmilnnar  Iwne  on  one  side  with  the  scaftboiil.  and  on  the 
other  with  the  cuneiform.  They  are  on  a  level  with  the  superior  surfaces  of  these 
bones,  and  close  the  upper  part  of  the  spaces  between  rhem.  Their  u]iper surfaces 
are  smooth,  and  form  with  the  bones  the  convex  articular  surfaces  of  the  wrist- 
joint. 

The  ligaments  connecting  the  pisiform  bone  are — 

Capsular.  Two  Palmar  ligaments. 

The  Capsular  Ligament  is  a  thin  membrane  which  connects  the  pisiform  bone 
to  the  cuneiform.      It  is  lined  with  a  separate  synrtvia!  menibrune. 

The  two  Palmar  Ligaments  are  two  strong  fibrous  bands  which  connect  the 
pisiform  to  the  unciform,  the  ptHo-uftcitifitr.  and  to  the  base  of  the  fifth  metacarpal 
bone,  the  piHo-mctacarpnl  Utjameut  (Fig.  248). 

2.    AUTICILATIOXS  OF  THE  SeCOND  RoW  OF  CaRPAL  BoNES. 

These  are  also  arthrodial  joints.  The  articular  surfaces  are  covered  with  carti- 
lage, and  connected  by  the  following  ligaments: 

Dorsal .  Palmar. 

Three  Interosseous. 

The  Borsal  Ligaments  extend  transversely  from  one  bone  to  another  *m  the 
rdorsal  surface,  connecting  the  trapezium  with  the  trapezoid,  the  trapezoid  with 
tile  OS  magnum,  and  the  os  magnum   with  the  unciform. 

Tlic  Palmar  Ligaments  have  a  similar  arrangement  on  the  palmar  surface. 

The  three  Interosseous  Ligaments,  much  thicker  than  those  of  the  first  row. 
arc  placed  one  between  the  os  magnuru  and  the  unciform,  a  second  between  the 
OS  magnum  and  the  trapezoid,  and  a  third  between  the  trapezium  and  trapezoid. 
The  fii-st  of  these  is  much  the  strongest,  and  the  third  is  sometimes  wanting. 
Sometimes  a  slender  interosseous  band  connects  the  oa  magnum  and  the  scaphoid. 

3.  Articulations  of  the:  Two  Rows  of  Carpal  Boxes  with  each  Other, 

The  joint  between  the  scaphoid,  semilunar,  and  cuneiform,  and  the  second  row 
of  the  carpus,  or  the  mid-carpal  joint,  is  made  up  of  three  distinct  portions:  in  the 
centre  the  head  of  the  os  magnum  and  the  suj)erior  surface  of  the  unciform 
articulate  with  the  deep,  cup-shaped  cavity  formed  by  the  scaphoid  and  semilunar 
bones,  and  constitute  a  sort  of  ball-and-socket  joint.  On  the  outer  side  the 
trapc/ium*  and  trapezoid  articulate  with  the  scaphoid,  and  on  the  inner  side  the 
unciform  articulates  with  the  cuneiform,   forming  gliding  joints. 

The  ligaments  are — 


Anterior  or  Palmar. 
Posterior  or  Dorsal. 


External  Lateral. 
Internal   Lateral. 


The  Anterior  or  Palmar  Ligaments  consist  of  short  fibres,  which  pass,  for  the 
most  part,  from  the  palmar  surface  of  the  bones  of  the  first  row  to  the  front  of  the 
OS  magnum. 

The  Posterior  or  Dorsal  Ligaments  consist  of  short,  irregular  bundles  of  fibres 
passing  between  the  bones  of  the  first  and  second  row  on  the  dorsal  surface  of  the 
carpus. 

The  Lateral  Ligaments  are  very  short :  they  are  placed,  one  on  the  radial,  the 
other  on  the  ulnar  side  of  the  carpus ',  the  former,  the  stronger  and  more  distinct, 
connecting  the  scaphoid  and  trapezium  bones,  the  latter  the  cuneiform  and  unciform  ; 
they  are  continuous  with  the  lateral  ligaments  of  the  wrist-joint. 

The  Synovial  Membrane  of  the  Carpus  is  very  extensive:  it  passes  from  the 
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under  surface  nf  the  scaphoid,  seiniluuar.  ami  cuneiform  bones  to  the  upper  surface 
of  the  bones  nf  the  second  row,  sending  upwanl  two  proh»ngations — between  the 
scaphoid  and  setnihinar  and  the  semilunar  and  cuneiform  ;  sending  downward 
three  prnhm^'ations  between  the  four  bones  of  the  second  row,  which  are  further 
continued  onward  into  the  carpo-metacarpal  Joints  of  the  four  inner  metacarjjal 
bones,  and  also  for  a  short  distance  between  the  metacarpal  btme.*.  There  is  a 
separate  synovial  membrane  between  the  pisiform  and  cuneiform  bones. 

Actions. — The  articulation  of  the  hand  and  wrist,  considered  as  a  whole,  is 
divideil  into  three  parts:  (1)  the  radius  and  the  interarticular  fibro-cartila^e; 
(2)  the  meniscus,  formed  by  the  scaphoid,  semilunar,  and  cuneiform,  the  pisiform 
bone  having  no  essentia!  part  in  the  movements  of  the  hand;  0)  the  hand  jjroper, 
rhe  metacarjml  bones  with  the  four  carpal  bones  on  which  they  are  supporie*!^ — viii. 
the  trapezium,  tra|>ezoid,  os  magnum,  and  unciform.  These  three  elements  form 
two  joints:  (1)  the  superior  (wrist-joint  proper),  between  the  meniscus  and  bones 
of  the  forearm;  (2)  the  inferior,  between  the  hand  and  meniscus  (transverse  or 
mid-carpal  joint). 

(1)  The  articulation  between  the  forearm  and  carpus  is  a  true  condyloid  artic- 
ulation, and  therefore  all  movements  but  rotation  are  permitted.  Flexion  and 
extension  are  the  most  free,  and  of  these  a  greater  amount  td*  extension  than  flexion 
is  permitted  on  account  of  the  articulating  surfaces  extending  farther  on  the  dorsal 
than  on  the  palmar  aapect  of  the  carpal  btmes.  In  this  movement  the  carpal 
hones  rotate  on  a  transvei'se  axis  drawn  between  the  tips  of  the  styloid  processes 
of  the  radius  and  ulna.     A  certain  amount  of  adduction  (or  ulnar  flexion)  and 

Eduction  (or  radial  flexion)  is  also  permitted.  Of  these  the  former  is  considerably 
reater  in  extent  than  the  latter.  In  this  movement  the  carpus  revolves  upon  an 
anteroposterior  axis  drawn  through  the  centre  of  the  wrist.  Finally,  circumduction 
is  permitte<l  b^-  the  consecutive  movements  of  adduction,  extension,  abduction,  and 
flexion,  with  intermediate  movements  between  them.  There  is  n*>  rotation,  but 
this  is  provided  for  by  the  su]>ination  and  pronation  of  the  radius  on  the  ulna. 
The  movement  of  fii'rion  is  performed  by  the  Flexor  carpi  radtalis,  the  Flexor 
carpi  ulnaris.  and  the  Paluuiris  longris ;  ertenainiK  by  the  Extensor  carpi  radialia 
longior  et  brevior  and  the  Extensor  carpi  ulnaris  ;  adduction  (ulnar  flexifiu),  by  the 
Flexor  carpi  ulnaris  and  the  Extensor  carpi  ulnaris  ;  and  altduetion  (radial  flexion), 
by  the  Extensoi-s  of  the  thumb  and  the  Extensor  carpi  radialis  longior  et  brevior 
and  the  Flexor  carpi  radialis. 

(2)  The  chief  movements  permitted  in  the  transverse  or  mid-carpal  joint  are 
flexion  and  extension  and  a  slight  amount  of  rotation.  In  flexion  and  extension, 
which  is  the  movement  most  freely  enjoyed,  the  trapezimn  and  trapezoid  on  the 
radial  side  and  the  unciform  on  the  ulnar  side  glide  forwartl  and  backward  on  tlie 
scaphoid  and  cuneiform   respectively^  while   the  head  »*f  the  os  magnum  ami  the 

aperior  surface  of  the  unciform  rotate  in  the  cuj)-shaped  cavity  of  the  scajdioid 
ad  semilunar.  Flexion  at  this  joint  is  freer  than  extension.  A  very  trifling 
amount  of  rotation  is  also  permitted,  the  head  of  the  os  magnum  rotating  round  a 
vertical  axis  drawn  through  its  own  centre,  while  at  the  same  time  a  slight  gliding 
movement  takes  place  in  the  lateral  portions  of  the  joint. 

IX.  Carpo-metacarpal  Articulations. 

1.  Articulation  of  the  Metacarpal  Bone  of  the  Thumb  with  the 

Trapeziit.m. 

This  is  a  joint  of  reciprocal  reception,  and  enjoys  great  freedom  of  movemenl, 

on  account  of  the  configuration  of  its  articular  sui-faces.  Avhich  are  saddle-shaped, 

.so  that,  on  section,  eacli   bone  appears   to  be  received  into  a  cavity  in  the  other, 

'•ccording  to  the  direction  in  which  they  are  cut.     Its  ligaments  are  a  capsular 

ligament  and  a  synovial  mem  bra  ue. 

The  Capsular  Ligament  is  a  thick  but  loose  capsule  which  passes  from  the 
circumference  of  the  upper  extremity  of  the  metacarpal  bone  to  the  rough  edge 
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bounding  the  articular  surface  <if  the   trapezium;  it  is   thickest  externally  and 
behind,   and  lined  by  a  sejiarate  i<f/fttortftl  ntt-mhrane. 

Movements. — In  the  articulation  of  the  nietararpul  hone  of  the  thumb  with  the 
trapezium  the  movements  permitted  i»re  Hexion,  extension,  addurtion.  abduction, 
and  circumduction.  When  the  joint  is  flexed  the  metacar|tal  bone  is  hrounfht  in 
front  of  the  palm  and  the  thumb  is  gradually  turned  to  the  fingers.  It  i.s  by  this 
peculiar  movement  that  the  tip  of  the  thumb  is  opposed  to  the  other  digits;  for 
by  slightly  Hexing  the  fingers  the  ]Kd mar  surface  of  ihe  thumb  can  be  brought  in 
contact  with  their  palmar  surfaces  one  after  another. 

2.  Ahticulatioxs  of  the  Metacarpal  Bones  of  toe  Foi  u  Inner 
Fingers  with  the  Carpus. 

The  joints  formed  between  the  carpus  and  four  inner  metacarpal  bones  are 
arthrodial  joint.s.     The  Hgaments  are — 

Dorsal.  Palmar. 

Interosseous. 

The  Dorsal  Ligaments,  the  strongest  and  most  distinct,  connect  the  carpal  and 

metacarpal  bones  on  tbeir  dorsal  surface.      The  second  tuetacarpal  hone  receives 

two  fiiscicuii — one  fnuu   the   trapezium,  the  other  from  the  trapezoid;  the  third 

metacarpal  receives  two— one  from  the  trapezoid  and  one  from  the  os  magnum  : 

the  f<uirtb  two — one  from  tlie  os 
njagnum  and  one  frcuu  the  unciform  ; 
the  fifth  receives  a  single  fasciculus 
from  the  unciform  bone,  which  is 
continuous  with  a  similar  ligament 
on  the  palmar  surface,  forming  an 
incomplete  ca}isule, 

Tbe  Palmar  Ligaments  have  a 
somewhat  similar  arrangement  on  the 
]«lmar  surface,  with  the  exception 
of  the  third  metacarj>aL  which  has 
three  ligtnuents — an  external  one 
from  the  trapezium,  situated  above  i 
tbe  sheath  of  the  teiulon  of  tlie  j 
Flexor  carpi  radialis;  a  middle  one, 
from  the  os  magnum  ;  and  an  inter- 
nal one,  from  the  unciform. 

The  Interosseous  Ligaments  con- 
sist of  short,  thick  fibres,  which  are 
lindted  to  one  ]>art  of  the  carpo- 
metacarpal articulation;  they  con- 
nect tbe  contiguous  inferior  angles 
of  the  OS  uuignum  and  unciform  with 
the  adjacent  surfjice.s  td*  the  third 
and  fourth  metacarpal  bones. 

The  Synovial  Membrane  is  a  con- 
tiTiuati(ui   of  that  between   the   two 
rows  of  carpal  hone.s.     Occasionally,  the  articulation  of  the  unciform   with   the 
fourth  antl  Hfth  metacarpal  bones  has  a  separate  synovial  membrane. 

The  synovial  membranes  of  tbe  wrist  and  carpus  (Fig.  2^1)  are  thus  seen  to 
be  five  in  ntnuber.  'Ilie  tirnt,  the  nu'ttihratta  mtrrifot-ftn's,  pa.sses  frtmi  tbe  lower 
end  of  the  idna  to  the  sigmtud  cavity  nf  the  radius,  an<l  lines  the  upper  surface 
of  the  interarticular  fibro-i-artilage.  The  scfomi  passes  from  the  lower  end  of 
the  radius  and  interarticular  tibro-cartilage  above  to  tbe  bones  of  the  first  row 
below.  The  third,  the  most  extensive,  passes  between  the  contiguous  margins  of 
the  tw*o  rows  of  carpal  hemes — between  the  bones  of  the  second  row  to  the  carj>al 
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KUi.  ill.— ViTtlcul  sfetbiit  thmuKh  the  arthnitatiojis  at 
the  wrist,  shnwliijif  the  Hvu  synovial  momlimiies. 
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extremities  of  tlie  four  inner  metacarpal  bones.  The  fourth^  from  the  margin  of 
the  trapezium  to  the  metacarpal  bone  of  the  thumb.  The  ^fiftfi,  between  the 
adjacent  mar^rins  of  the  cuneiform  and  pisiform    bones. 

Actions. — The  movement  permitted  in  the  carpo-metacarpal  articulations  of  the 
four  inner  fingers  is  limited  to  a  slight  gliding  of  the  articular  surfaces  upon  each 
otlier,  the  extent  of  which  varies  in  the  difl'erent  joints.  Thus  the  articulation  of 
the  metacarpal  bone  of  the  little  finger  is  most  movable,  then  that  of  the  ring 
finder.  The  metacarpal  bones  of  the  index  and  middle  fingers  are  almost 
irumovable. 


3.  Articulations  of  the  Metacarpal  Bones  with  each  other. 

The  carpal  extremities  of  the  four  inner  metacarpal  bones  articulate  with 
one  another  at  each  n'u\e  by  small  surfaces  covered  with  cartilages,  and  connected 
together  by  dorsal,  jiahnar,  and  interosseous  ligaments. 

The  Dorsal  and  Palmar  Ligaments  pass  transversely  from  one  bone  to  another 
on  the  dorsal  and  palmar  surfaces.  The  Interosseous  Ligaments  pass  between 
their  contiguous  surfaces,  just  beneath   their  lateral   articular  facets. 

The  Synovial  Membrane  between  the  lateral  facets  is  a  reflection  from  that 
between  the  twi*  rows  of  carpal   bones. 

The  Transverse  Metacarpal  Ligaments  (Fig.  252)  is  a  narrow  fibrous  band  which 

ses  transversely  across  the  anterior  surfaces  of  the  digital  extremities  of  the  four 
inner  metacarpal  bones,  connecting 
them  together.  It  is  blended  an- 
teriorly with  the  anterior  (glenoid) 
ligament  of  the  metacarpal-jdialan- 
geal  articulations.  To  its  posterior 
border  is  connected  the  fascia  which 
covers  the  Interossei  muscles.  Its 
superficial  surface  is  concave  where 
the  flexor  tendons  pa.ss  over  it.  Be- 
neatli  it  the  tendons  of  the  Inter- 
ossei  muscles  pass  to  their  insertion. 
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X.  Metacarpophalangeal  Articu- 
lations { Fig.  252). 

These  articulations  are  of  the 
condylotil  kind,  formed  by  the  re- 
ception of  the  rounded  head  of  the 
metacarpal  bone  into  a  superficial 
cavity  in  the  extremity  of  the  first 
phalanx.  The  ligaments  are — 
Anterior. 
Two  Ijateral. 

The  Anterior  Ligaments  (Gfenoid 
Ligaments  of  Criiveilhier)  are  thick, 
dense,  fibrous  structures,  placed  on 
the  palmar  surface  of  the  joints  in 
the  intervals  between  the  lateral 
ligaments,  to  which  they  are  con- 
nected; tbey  are  loosely  united  to 
the  metacarjml  bone,  but  very  firmly 
to  the  base  of  the  first  phalanges. 
Their  palmar  surface  is  intimately 
blended  with  the  transverse  metacar- 
pal ligament,and  presents  a  groove  for 
the  passage  of  the  flexor  tendons,  the 
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THE  ARTICULATIONS. 

sheath  surrounding  which  is  connected  to  each  side  of  the  groove.  By  their  deep 
surface  ihey  form  part  of  the  articuhir  surface  for  the  bead  of  the  metacarpal  bone, 
and  are  lined  by  a  synovial  membrane. 

The  Lateral  Ligaments  are  strong,  rounded  cords  placed  one  <m  each  side  of 
the  joint,  each  being  attached  by  one  extremity  to  the  posterior  tubercle  on  the 
side  of  the  head  of  the  metacarpal  bone,  and  by  the  other  t»>  the  contiguous 
extremity  of  the  phalanx. 

Actions.-^The  movements  which  occur  in  these  joints  are  flexion,  extension^ 
adduction,  abduction,  and  circumduction  ;  the  lateral  movements  are  xi^ry  limited. 

Surface  Form.— The  promiaeuees  of  the  knuekleu  do  not  correspond  to  the  position  of  the 
jnints  either  iif  the  metacarix>-plialangeal  or  iiitnrphalantreal  artieiilation^.  Those  ivromineures 
are  invuriably  formed  by  the  ilistal  ends  of  the  proxitnul  iKtiit;  of  eHch  jiiint,  and  the  Unr*  indi- 
cating the  [xisiiion  of  the  joint  must  hesoU|ifht  eonsider«.hly  in  front  of  the  middle  of  the  knuekle. 
The  usual  rule  lor  finding  thei^e  joints  is  t(j  flex  the  distal  phaiioix  on  the  prnxinial  one  to  a  ri.Kht 
aiipte  ;  the  |K>.sItiou  of  the  joint  is  then  indicated  by  an  imaginary  line  drawn  along  the  middle  of 
the  lateral  nspeet  of  the  proxinud  jdialiinx. 

XI,  Articulations  of  the  Phalanges. 
These  are  ginglyraus  joints.     The  ligaments  are- 
Anterior.  Two  Lateral. 

The  arrangement  of  these  ligaments  is  similar  to  those  in  the  metacarpo- 
balangeal  articulations ;  the  extensor  tendon  supplies  the  place  of  a  posterior 
ligament. 

Actions, — The  only  movements  permitted  in  the  phalangeal  joints  are  flexi<m 
and  extension  :  these  movements  are  more  extensive  between  the  first  and  second 
phalanges  tlian  between  the  second  and  third.  The  m(ivement  of  flexion  is  very 
considerable,  but  extension  is  limited  by  the  anterior  and  lateral  ligaments. 

AETICULATIONS  OF   THE  LOWER  EXTKEMITY. 

The  articulations  of  the  Lower  Extremity  comprise  the  following  groups: 
L  The  hip-joint.  IL  The  knee-joint.  IIL  The  articulations  between  the  tibia 
and  fihula.  IV.  The  ankle-joint.  V.  The  articulations  of  the  tarsus,  VL  The 
tarso-uietatarsat  articulations.  \'II.  The  metatarso-phalangeal  articulations. 
VIII.    The  articulations  of  the  phalanges. 

I,  Hip-joint  (Fig.  253). 

This  articulation  is  an  enarthrodial  or  ball-and-socket  joint,  formed  by  the 
reception  of  the  head  of  the  femur  into  the  cu|i-slm]ted  cavity  of  the  acetahulum. 
The  articulating  surfaces  are  covered  with  cartilage,  that  on  the  head  of  the  femur 
being  thicker  at  the  centre  than  at  the  circumference,  and  covering  the  entire 
surface,  with  the  exception  of  a  depression  just  beb>\v  its  centre  for  the  ligatnentum 
teres;  that  covering  the  acetabulum  is  much  thinner  at  the  centre  than  at  the 
circumference.  It  forms  an  incomplete  cartilaginous  ring  of  a  horseshoe  shape, 
deficient  below  and  in  front,  and  having  in  its  centre  a  circular  depression,  which 
is  occujued  in  the  recent  slate  by  a  mass  of  fat  covered  by  synovial  membrane. 
The  ligaments  of  the  joints  are  the 

Capsular.  Teres. 

Ilio-femoral.  Cotyloid. 

Transverse. 

The  Capsular  Ligament  is  a  strong,  dense,  ligamentous  capsule,  enibracing  the 
margin  of  the  ncetabuliim  above  and  surrounding  the  neck  of  the  femur  below. 
Its  upper  cirettmfen'Hft'  is  attached  to  the  acetahulum,  above  and  behind,  two  or 
three  lines  external  to  the  cotyloid  ligament ;  but  in  front  it  is  attached  to  the 
outer  margin  of  this  ligament,  and  opposite  to  the  notch  where  the  margin  of  this 
cavity  is  deficient,  it  is  connected  to  the  transverse  ligament,  and  by  a  few  fibres 
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to  the  edge  of  the  obturator  foramen.  Its  lower  circumference  surrounds  the  neck 
of  the  femur,  being  attached,  in  front,  to  the  spiral  or  anterior  intertrochanteric 
line ;  above,  to  the  base  of  the  neck ;  behind,  to  the  neck  of  the  bone,  about  half 
an  inch  above  the  posterior  intertrochanteric  line.  From  this  insertion  the  fibres 
are  reflected  upward  over  the  neck  of  the  femur,  fonning  a  sort  <tf  tubular  sheath 
(the  cervical  rejiection),  which  blends  with  the  periosteum  and  can  he  traced  as  far 
as  the  articular  cartilage.  It  is  much  thicker  at  the  upper  and  fore  part  of  the 
joint,  where  the  greatest  amount  of  resistance  is  required,  than  below  and  internally, 
where  it  is  thin,  loose,  and  longer  than  in  any  other  part.  It  consists  of  two  sets 
of  fibres,  circular  and  longitudinal.  The  circular  fibres  are  most  abundant  at  the 
lower  and  back  part  of  the  capsule,  while  the  longitudinal  fibres  are  greatest  in 


ri 


itt 


^, 


^^.il^lli 


Fio.  258.— Left  tilp-joJnt  laid  open. 

nount  at  the  upper  and  front  part  of  the  capsule,  where  they  form  distinct  bands 
or  accessory  ligaments,  of  which  the  most  important  is  the  iliti-ft'moraL  The 
other  accessory  bands  are  known  as  the  puho-fe moral,  passing  from  the  ilio- 
pectineal  eminence  to  the  front  of  the  capsule  ;  ilio-trochauteru\  fiom  ihe  anterior 
inferior  spine  of  the  ilium  to  the  front  of  the  great  trochanter  ;  and  iachio-capgular, 
passing  from  the  ischium,  just  below  the  acetabulum,  to  blend  with  the  circular 
fibres  at  the  lower  part  of  the  joint.  The  external  surface  (Fig.  231>,  page  >t39)  is 
rough,  covered  by  numerous  muscles,  and  separated  in  front  from  the  Psoas  and 
lliacus  by  a  synovial  bursa,  whicli  not  unfrerjiiently  cotnmunicates.  by  a  circular 
aperture,  with  the  cavity  of  the  joint.  It  diff'crs  from  tlie  capsular  ligament  of  the 
shoulder  in  being  much  less  loose  and  lax,  and  in  not  being  perforated  for  the 
passage  of  a  tendon. 

The  Ilio-fenioral  Ligament  (Figs.  280  and  254)  is  an  accessory  band  of  fibres 
extending  oldi<picly  across  the  front  of  the  joint:  it  is  intimately  connected  with 
the  cajisular  ligament,  and  serves  to  strengthen  it  in  this  situation.  It  is  attached, 
above,  to  the  lower  part  of  the  anterior  interior  spine  of  the  ilium  :  and,  diverging 
below,  forms  two  bands,  of  which  one  passes  downward  to  be  inserted  into  the 
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lower  part  of  the  anterior  intertrochanteric  line;  the  other  passes  (lownwartl 
and  outward  to  he  inserted  into  the  upper  part  of  the  winie  line  and  adjacent 
part  of  the^  neck  of  the  femur.  Between  the  two  hands  is  a  thinner  part  of  the 
ciipstile.  Sometimes  there  is  no  division,  but  tJie  ligament  spreads  out  into  a  flat, 
triangular  hand,  which  is  attached  below  into  the  whole  length  of  the  anterior  inter- 
trochanteric line.  This  ligament  is  freijuently  called  the  Y-shaped  ligament  of 
Bigelow. 

The  Ligamentuin  Teres  is  a  triangular  band  implanied  l>v  its  apex  into  the 
depressirui  a  little  behind  and  hchiw  the  centre  <d*  the  hrad  of  the  femur,  and 
by  its  broad  base  into  the  njargins  of  the  cotybiid  notch,  becoming  blended  with 
the  transverse  ligament.  It  is  formed  of  connective  tissue,  surrounded  hy  a  tulmlar 
sheath  of  synovial  membrane.  Sometimes  only  the  synovial  fold  exists,  or  the 
ligament  may  be  altogether  absent.     The  ligament  is  made  tense  \^\\i^u  the  hip  is 

semirtexL'd,  and  the  limb  then  aildueted  and 
rotatc<l  outward;  it  is.  tin  the  otiier  band, 
relaxed  when  the  limb  is  ybdueted.  It  has, 
however,  but  littk'  influence  as  a  ligament, 
though  it  may  to  a  certain  extent  limit  move- 
ment, and  would  appear  to  be  merely  a  modi- 
fication  **f  the   fnjtis   which    in   other  joints 
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fringe  the  margins  of  reflection  of  synovial  membranes  (see  page  81t>). 

The  Cotyloid  Ligament  is  a  fibrn-cartilnginous  rim  attached  to  the  margin  of 
the  acetabulum,  the  cavity  of  which  deepens  ;  at  the  same  time  it  protects  the 
edges  of  the  hone  and  fills  up  the  ine<jualities  on  its  surface.  It  bridges  over  the 
notch  as  the  transverse  Ugameitty  ami  thus  forms  a  complete  circle,  which  c!r>s€dy 
surrounds  the  head  of  the  femur,  aud  assists  in  holding  it  in  its  place,  acting  as  a 
sort  of  valve.  It  is  prismoid  in  form,  its  base  being  attached  to  the  margin  of  the 
acetabulum,  and  its  opposite  edge  being  free  and  sharp ;  whilst  its  two  surfaces 
are  invested  by  synovial  membrane,  the  external  one  being  in  contact  with  thv? 
capsular  ligament,  the  inteinal  one  being  iueliuecl  inwanl,  so  as  to  narrow  the 
acetabulum  and  embrace  the  cartilaginous  surface  of  the  bead  of  the  feuiiir.  It 
is  much  thicker  above  and  behind  than  below  and  in  front,  and  consists  of  close, 
compact  fibres,  which  arise  from  different  points  of  the  circumference  of  the 
acetabulum  find  interhice  with  each  other  at  very  acute  angles. 

The  Transverse  Ligament  is  in   reality  a  portiitn  of  the  cotyloid   ligament. 
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though  differing  from  it  in  having  no  nests  of  cartilage-cells  amongst  its  fibres. 
It  consists  of  strong,  flattened  fibres,  which  cross  the  notch  at  the  lower  part  of  the 
acetabulum  and  convert  it  into  a  foramen.  Thus  an  interval  is  left  beneath  the 
ligament  for  the  passage  of  iintrienl  vessels  to  the  joint. 

The  Synovial  Membrane  is  verv  extensive.  Cnrnmencing  at  the  nnirgin  of  the 
cartilaginous  surface  of  the  head  of  the  fera»H%  it  covers  all  that  portion  of  the 
neck  which  is  contained  within  the  joint ;  from  the  neck  it  is  reflected  on  the 
internal  surface  of  the  capsular  ligament,  covers  both  surfaces  of  the  cotyloid  liga- 
ment and  the  mai?s  of  fat  contained  in  the  depression  at  the  bottom  of  the  acetab- 
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ulum,  and  is  prolonged  in  the  fi>rm  of  a  tubular  sheath  around  the  ligamentum 
teres  as  far  as  the  head  of  the  femur. 

The  muscles  in   relation  with  the  joint  are.  in  front,  the  Psoas  and  liiacus, 

.separated   from   the   caj>sidar  ligament  by  a  synovial  btirsa:  abf>ve.  the  reflected 

'head  of  the  Rectus  and  iJlutens  minimus,  the  latter  being  closely  adherent  to  the 

capsule  ;  internally,  the  r^bturator  extenius  ami  IVctineus  :  behind,  the  Pyriformis, 

Gemellus  superior,  Obturator  interuus,  Gemellus  inferior,  Ubiuiittor  extcrnus,  and 

Quadratus  femoris  (Fig.  25H). 

The  arteries  supplying  the  joint  are  derived  from  the  obturator,  sciatic,  internal 
circumflex,  and  gluteal. 

The  nerves  are  articulnr  brunches  from  the  sacral  plexus,  great  sciatic,  obtu- 
rator, accessory  obturator,  and  a  tihimeat  from  the  branch  of  the  anterior  crural 
.supplying  the  Rectus. 

Actions. — The  movements  of  the  hip,  like  those  of  all  cnjirthrodini  joints,  are 
verv  extensive;  they  are  flexion,  extension,  adduction,  abduction,  circumduction, 
and  rotation. 

The  hip-joint  presents  a  very  striking  contrast  to  the  other  great  enarthrodial 

I  j'>int — the  shoulder — in  the  much  more  complete  mecluoiiciil  nrraxigements  for  its 

'  security  and  for  the  limitation  of  its  movements.      In  the  shoulder,  as  we  have  seen, 

the  head  of  the  humerus  is  not  adapted  at  all  in  sha]>e  to  the  glenoid  cavity,  and  is 
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hardly  restrained  in  any  of  its  ordinary  movements  by  the  cayjsular  ligament.  In 
the  lii[)-joint,  om  the  contrary,  the  head  rjf  the  femur  in  closely  fitted  to  tlie  acetab- 
ulum for  a  distance  extending  over  nearly  half  a  sphere,  and  at  the  margin  of 
the  bonj'  cu{>  it  is  still  more  closely  embraced  by  the  ligamentous  ring  of  the 
cotyloid  ligament,  so  that  the  head  of  the  feraiir  is  held  in  its  place  by  that 
ligament  even  when  the  fibres  of  the  ca|>sule  have  been  t(uite  divided  (Humphry). 
The  anterior  portion  of  the  capsule,  described  as  the  ilio-femoral  or  accessory 
ligament,  is  the  strongest  of  all  the  ligaments  in  the  body,  and  is  put  on  the  stretch 
by  any  attemfit  to  extend  the  fetnur  heyoml  a  stniiglit  line  with  (he  trunk.  That 
is  to  say,  this  ligament  is  the  chief  agent  in  maintaining  the  erect  position  without 
muscular  fatigue,  the  action  of  the  extensor  muscles  fif  the  buttock  beinsr  balanced 
by  the  tension  of  the  ilio-femoral  and  capsular  ligaments.  The  security  of  the] 
joint  may  be  also  provided  for  by  the  two  bones  being  directly  nnited  through  J 
the  tigamentum  teres;  but  it  is  doubtful  whether  this  so-called  ligament  canl 
have  much  influence  njion  the  mechanism  of  the  joint.  Flexion  of  the  hip-jtiint 
is  arrested  by  the  soft  parts  id'  the  thigh  and  abdomen  being  brought  into 
contact;^  extension,  by  the  tension  of  the  ilio-femoral  ligament  and  front  of  the 
capsule;  adduction,  by  the  thighs  coming  into  contact;  adduction,  with  flexion  by 
the  outer  band  of  the  ilio-fetnoral  ligament,  the  ilio-trochanteric  ligament,  the 
outer  part  of  the  capsular  ligament ;  abduction,  by  the  inner  band  of  the  ilio-femoral 
ligament  and  the  piibo-femora!  band  ;  rotatitm  outward,  by  the  <mter  liand  of  the 
ilio-femoral  ligament;  and  rotation  inward,  by  the  ischio-capsular  ligament  and 
the  binder  part  of  the  capsule.  The  niusctes  which  jlex  the  femur  on  the  [lelvijj 
are  the  Psoas,  Iliacus.  Rectus.  Sartoriu.s,  Pectineus,  Adductor  longus  and  brevis, 
and  the  anterior  fibres  of  the  Gluteus  medius  and  minimus.  Ertension  is  mainly 
performed  by  the  Gluteus  maximus,  assisted  by  the  hamstring  muscles.  The 
thigh  is  afhiurtt'tl  by  the  Adductor  magnus,  lungus  and  brevis,  the  Pectineus, 
and  Gracilis,  and  ahductt^d  by  the  Gluteus  maximus,  medius,  and  minimus.  Tlie 
muscles  which  rof(fft'  the  thigh  inwunl  are  the  anterior  fibres  of  the  Gluteus 
medius.  the  Gluteus  minimus,  and  the  Tensor  vaginsie  femoris:  while  those  which 
rotate  it  outward  are  the  posterior  fibres  of  the  Gluteus  medius,  the  Pyrifoiinis, 
Obturator  externus  and  internus.  Gemellus  superior  aufl  inferior,  Quadratus  femoris. 
Psoas,  Iliacus.  Gluteus  maximus,  the  three  Adductors,  the  Pectineus.  and  the 
^artorius. 

Surface  Form. — \  line  drawn  from  the  anterior  superior  spinous  process  of  the  lYmm  to 
the  moHt  itromiutnu  part  uf  the  tuberosity  of  the  ischiiun  (Nt']at<ju*t«  line)  runs  thruuiih  the 
centre  of  the  at-eiruhuhuh,  ami  would,  ihoreforc,  indicate  the  level  of  the  hip-joint ;  or,  in  other 
wtinis,  the  upper  lH»rdi'r  of  the  great  trochanter,  which  lies  on  Nelatons  line,  is  on  a  level  with 
the  centre  ol  thi;  hip-joiat. 

Surgical  Anatomy. — In  diiiloeatioii  of  the  hip  "  tlie  head  of  the  thigh-liuue  may  rest  at 
any  point  anturnl  its  .sm-ket"  (Bryant)  ;  but  whatever  position  tlie  head  ultimately  assumes,  the 
primary  dLsplaoeuient  is  generally  downward  and  inward,  the  eapsuie  giving  way  at  its  weakest — 
that  is,  its  lower  arid  inner— part.  The  .situation  that  the  head  of  the  bone  subsetpiently  assumes 
is  determined  by  the  degree  of  flexion  or  extensiou.  and  of  outwanl  or  inward  rotation  of 
the  thigh  at  the  moment  of  luxation,  influenced,  no  doubt,  bv  the  ilio-temoral  ligament,  whieh 
is  not  easily  ruptured.  When,  for  instance,  the  head  is  fon-ed  baekward,  this  ligament  fomns  a 
fixed  axis,  round  which  the  head  of  the  bone  rotates,  and  is  thus  driven  on  to  the  <lorsuni  of  the 
ilium.  The  ifiu-femoral  ligament  also  infiuences  the  iMisitiun  uf  the  thigh  in  the  various  disloca- 
tions: in  the  dislocations  backward  it  is  tenj^e,  and  produces  invci-sitnj  ut"  the  limb;  in  the 
disloeatinn  on  to  the  pulie.s  it  is  relaxed,  and  therefore  all*»w.s  the  extermd  rotatorn  to  evert  the 
thigh  ;  while  in  the  thyroid  dislocation  it  is  tensi^  nnd  ^mxhices  flexion.  The  mu.sdes  inserted 
into  the  upper  part  of  the  femur,  with  the  exception  oi  the  Ohturator  internus,  have  verj'  little  j 
direct  tntiiicnce  in  determining  the  position  of  the  hone.  But  Bigelow  has  ejideavored  to  i^hov  j 
that  the  Obturator  internus  is  the  principal  agent  in  determining  whether,  in  the  backward 
dislocations,  the  head  of  the  bone  shall  be  ultimately  lodged  on  the  dorsum  of  the  ilium  or  in 
or  near  the  soiatie  uoleli.  In  both  di.'ilocations  the  head  p.nujses.  in  the  first  in.strtnee.  In  the 
same  direction  :  hut.  as  Bigelow  asserts,  in  the  displacement  on  to  the  dorsum,  the  head  of  the 
bone  tmvels  up  Ivehind  the  acetabulum,  between  the  nuisde  and  the  pelvis;  while  in  the disltx-a- 

'  The  hip-joint  cannot  be  completely  flexed,  in  mo>i  j>eivons,  without  at  the  same  time  flexing 
the  knee,  on  account  of  the  shorinesa  of  the  hamittring  niu-^les. — Cleland,  Jouni.  of  Anaf.  and  I^y»,, 
No.  1,  Old  Series,  p.  87. 
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tion  into  ihe  sciatio  notch,  the  hoad  pai«es  l>ebiml  the  muscle,  and  is  therefore  prevented  from 
reaching  the  dursum,  in  eoQse«jueneo  of  the  tendon  of  the  nmscle  arching  over  the  iieik  of  the 
bone,  and  s»o  remams  in  the  neighborhood  of  the  sciatic  notch.  Bigelow,  therefore,  dieiinguishes 
these  two  fonuH  of  dislocation  bj  describing  thetn  as  dislocations  backward,  *'  above  and  below," 
the  Obturator  intenins. 

The  iUo-feuioral  lij?ament  is  rarely  torn  in  dislix?ations  of  the  hip,  and  this  fact  is  taken 
advantage  of  by  the  surgeon  in  reducing  these  dislocations  by  manipulation.  It  it<  made  to  act 
«s  a  fulcrum  to  a  leveft  of  which  the  long  arm  is  the  shall  of  the  feiuur,  aud  the  short  ana  the 
neck  of  the  bone. 

The  hin-^ioint  is  rarely  the  seat  of  acute  synovitis  from  injury,  on  account  of  it«  deep 
position  and  it8  thick  covering  of  soft  parts.  Acute  inflanimaiiun  may,  and  does,  fra^ucnlly 
oocar  as  the  result  of  constitutional  conditions,  as  rheumatism,  pyanuia,  etc.  When,  in  these 
eaae&,  effusion  takes  place,  and  the  jtfint  lMH-<>mes  distended  with  fluid,  the  swelling  is  not  very 
easy  to  detect  on  account  of  the  tliickness  of  the  i*apsule  and  the  depth  o'^  the  articulation.  It 
is  principally  to  be  found  on  the  front  of  the  joint,  ju>t  internal  to  the  iliofemoral  ligament; 
or  rK'hind,  at  the  lower  and  hack  part.  In  these  two  places  the  cap.*ule  is  thinner  than 
elsewherti.  Disease  of  the  hip-joint  is  much  m<*re  frequently  of  a  chronic  channtcr  and  is 
usually  of  a  tuljcrculjir  oriirin.  It  logins  either  in  the  t>uneB  or  in  the  synovial  mendirane, 
more  freoucntly  in  the  fonner,  and  iirohuhly,  in  most  cases,  at  the  growing,  highly  vascular 
tissue  in  the  ncighborhfM>d  of  the  epiphysial  cartilage.  In  this  respect  it  d i fie rs  very  materially 
from  tubcR'ular  artliritis  of  the  knee,  where  the  disease  usually  commences  in  the  sytxiviai 
xuerabrane.  The  rea.sons  for  this  are  twofold:  tirsi.  this  pari  iM'ini:  the  centre  of  rapid  growth, 
xln  nutrition  is  unstaide  and  \.\.\\l  to  puss  into  inflammatory  action;  and,  M'conilly,  great 
strain  Is  thrown  uiwii  it.  from  the  fn.'<|uency  of  lalls  and  blows  upon  the  hip,  which  causes 
crashing  of  the  epiphysial  cartilage  or  the  cancclloiLs  tissue  in  its  neighborhood,  with  the  roulta 
likely  to  follow  such  an  injurj-.  In  addition  to  these,  the  depth  of  the  jftitit  protects  it  J'rom  the 
causes  of  synovitis. 

In  chiNjuic  hip-disease  the  affecteil  Hmb  assumes  an  altered  position,  the  cause  of  which  it 
is  important  to  understand.  In  ihe  early  stage  of  a  lypieal  case  llic  limb  is  Hexed,  abducted, 
and  rotated  outward.  In  this  position  all  the  ligaments  of  the  joint  are  relaxed  :  the  front  of 
the  capjJide  by  flexion  ;  the  outer  hand  of  the  ilio-!en)or<d  liganient  by  abduction;  and  the 
inner  baud  of  this  ligament  and  the  ba<C'k  of  the  cajjsule  by  rotation  outward.  It  is,  therefore, 
the  jxisition  of  the  greatest  ease.  The  condition  is  not  quite  obvious  at  firvt  uiion  examining  a 
patient.  If  the  patient  is  laid  in  the  supine  |>o.iition.  the  aflected  limb  will  be  found  to  Ihj 
cxtendefl  and  parallel  with  the  other.  But  it  will  be  lound  thai  the  |>elvis  is  tilled  downward 
on  the  disea.scd  side  and  the  limb  apparetuly  longer  (Iian  its  fellow,  and  that  the  lumbar 
spine  is  arched  forward  (Iordo.sisl.  If  now  the  thigh  is  abducted  and  flexed,  the  tilting  down- 
ward and  the  arching  forward  of  the  pelvis  di.sjippeare.  The  condition  is  thus  exiilained.  A 
limb  which  is  flexed  and  abducted  is  ooviously  useless  for  progression,  and.  in  orm  r  to  over- 
come the  difficulty,  the  patient  depres.Hes  the  aflTwtcil  side  of  his  pelvis  in  order  to  produce 
f>anillelisui  of  his  limbs,  and  at  the  same  time  rotates  his  tRdvis  on  its  tninsversc  horizontal  axis, 
so  as  to  direct  the  limb  downward  instead  of  forward.  In  the  latter  staires  of  the  disease  tlie 
limb  becomes  flexe<l  and  abflucted  and  inverted.  Thi-'^  po.Mtion  j^robably  dciK^mls  uimn  muscular 
action,  at  all  events  as  regards  the  adduetion.  The  Adductor  mu.'^les  are  «uiijilied  by  the 
obturator  nerve,  which  also  largely  supplies  the  joint.  The.w  mu.'*cles  are  therefore  thrown  into 
reflex  action  by  the  irritation  of  the  iKTijiheral  terminations  of  this  nen'c  in  the  inflamed  artic- 
ulation. Osteo-arthritis  is  not  micommon  in  the  hiji-joint,  and  it  is  .>aid  to  be  more  ci>mmoii  is. 
the  iinde  than  in  tlu>  female,  in  whom  the  kncc-joiat  is  more  freijuently  affected.  It  is  a  disease^ 
of  luiddle  age  or  more  advanced  i»eriod  of  life. 

Congenital  dislocation  is  more  commonly  met  with  in  the  hip-joint  than  in  any  other  articula- 
tion. The  displacement  usually  takes  place  on  to  the  dorsinn  ilii.  It  gives  rise  to  extreme 
lordosis,  and  a  waddling  gait  is  noticed  a.s  soon  as  the  rhild  coinnK'nces  to  walk. 

Excision  of  the  hip  nmy  he  n'tjuired  for  disea.sc  or  for  injur}',  especially  gunshot.  It  may 
be  performed  either  by  an  anleriur  incision  t>r  a  posterior  one.  Tlie  Conner  one  entails  less 
interference  with  important  structures,  especially  musiles.  than  the  piisterior  one.  but  ]iemnt8 
of  leas  eflicient  dramage.  In  these  days.  hi>wever.  when  the  surgeon  aims  at  securing 
healing  of  his  wound  without  sup|>unitiou,  this  .M^<'oud  desideratum  is  not  of  so  niueh  imjxjrt- 
ance.  In  the  operation  in  front  the  surgeon  makes  an  incision  three  to  J'our  inehe>  in  length, 
starting  immediately  Ix'low  and  external  to  the  anterior  .sn|>erior  .spinous  proccN^  of  the  ilium, 
dowuwanl  and  inward  la'twcen  the  Sartorius  and  Tens^tr  vnLfime  feninn.'i.  to  the  neck  of  the 
bone,  dividing  the  cansule  at  its  upper  part.  A  narrow  blndeil  saw  now  divides  the  neck  of  the 
femur,  and  the  heail  of  the  Umv  i.H  extracted  with  setme.strum  forcep.v  All  di.seased  tissue  is 
carefullv  removed  with  a  sliari>  .^pixui  or  sciss<»rs.  and  the  cavity  thoroughly  flushed  out  with  a 
hot  antiseptic  fluid. 

The  posterior  method  consists  in  tnaking  an  incision  three  or  four  inches  long,  eomiueticitig 
midway  l.M?tween  the  top  of  the  great  trochanter  and  the  anterior  superior  spine,  and  ending 
over  the  shaft,  just  lieli>w  the  trochanter.  The  niuj^cles  are  dctacheil  from  the  great  tr<xdianter, 
ami  ihc  eapsule  openetl  freely.  The  head  and  neck  are  freed  from  the  soft  part,«  and  the  Iwme 
sawn  through  just  below  the  to|>  of  the  trochunter  with  a  narrow  saw.  Tlie  head  of  the  bone  is 
then  lev«-red  out  of  the  acetabulum.  In  Iwth  operations,  if  the  acetabulum  is  eroded,  it  must  be 
freely  gouged. 
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n.    Knee-joint. 

The  knee-juiiit  was  formerly  (icscribeil  UvS  a  ginglyinns  or  binge-joint,  but  is 

really  of  a  much  more  ctuii plicated  character.     It  must  be  regarded  a^s  consisting 

of  three  articulations  together:  one  between  each  condyle  of  the  femur  and  the 

corresponding  tuberosity  of  the  tibia,  whieii  are  condyloid  joints,  and  one  between 

the  patella  and  the  femur,  which  is  partly  arthrodial,  but  not  completely  so^  since 

the  articular  surfaces  are  not  mutually  adapted  to  each  other,  so  that  the  movement 

is  not  a  simple  gliding  one.     This  view  of  the  construction  of  the  knee-joint  receives 

confirmation  from   the  study  of  the  articulation  in  some  of  the  lower  mammals, 

where  three  synovial  membranes  are  sometimes  found,  correspomling  to  these  three 

[subdivisions,  either  entirely  distinct  or  only  counected  together  by  small  communi- 

t cations.     This  view  \b  further  rendered  [irobable  by  the  existence  of  the  two  crucial 

[ligaments  within  the  joint,  which  must  be  regarded  as  the  external  and  internal 

lateral  ligaments  of  the  inner  and  outer  joints  respectively.     The  existence  of 

the  ligamentum  nuicosum  would  further  indicate  a  tendency  to  separation  of  the 

synovial  cavity  into  two  minor  sacs,  one  corres]jonding  to  each  joint. 

The  bones  entering  into  the  formation  of  the  knee-joint  are  the  condyles  of  the 
femur  above,  the  head  of  the  tibia  below,  and  the  patella  in  front.  The  hones  are 
connected  together  by  ligaments,  some  of  which  are  placed  on  the  exterior  of  the 
joint,  while  others  occupy  its  interior. 


Itiferitfi'  Ligaments. 
Anterior,  or  External  Crucial. 
Posterior,  or  Internal  Crucial. 
Two  Semilunar  Fibro-cartilages. 
Transverse. 
Coronary. 

Ligamentum  mucosum. 
Li«ramenta  alaria. 


External  Liifanumts. 

Anterior,  or  Ligamentum  Pa- 
tella-. 

Posterior,  or  Ligamentum  Pos- 
ticum  WinsloAvii. 

Internal  Lateral. 

Two  External  Lateral. 

Cap.sular. 

The  Anterior  Ligament,  or   Ligamentum   PatcllaB  (Fig.  251),  is  the  central 

portion  of  the  common  tendon  of  the  Extensor  muscles  of  the  thigh  which  is 
continued  fmm  the  jmtella  to  the  tubercle  of  the  tibia,  supplying  the  ])lace  of  an 
anterior  ligament.  It  is  a  strong,  flat,  ligamentous  hand  about  three  inches  in 
length,  attached,  above,  to  the  apex  of  the  jHitelhi  and  the  rough  depression  on  its 
posterior  surface ;  below,  to  the  lower  part  of  the  tubercle  of  the  tibia,  its  superficial 
fibres  being  continuous  over  the  front  of  the  patella  with  tbttse  of  the  tendon  of  the 
Quadriceps  extensor.  The  lateral  portions  of  the  tendon  of  the  Extensor  muscles 
pass  dtfwn  on  either  side  of  the  patella,  attached  to  tht- borders  of  this  hone  and  its 
ligament,  to  be  inserted  into  the  upper  extremity  of  the  tibia  on  each  side  of  the 
tubercle;  externally,  these  portions  merge  into  the  capsular  ligament.  They  are 
termed  hiferal  ptttillar  lii/amentH,  The  posterior  surface  of  the  ligamentum  j^atellje 
can  usually  be  easily  separated  from  the  front  of  the  capsular  ligament. 

The  Posterior  Ligament  (Ligamentum  Posticum  Winslowii)  (Fig.  258)  is  a 
broad.  Hat,  fibrous  hand  tVnnied  of  fasciculi,  obli<juely  directed,  ami  separate<l  from 
one  another  by  apertures  for  the  passage  of  vessels  and  nerves.  The  strongest  of 
these  fivsciciili  is  derived  from  the  tendon  of  the  Semimembranosus,  and  passes  from 
the  hack  part  of  the  inner  tuberosity  of  the  tibia  obliquely  upward  and  outward  to 
the  back  part  of  the  outer  condyle  of  the  femur.  Ihe  posterior  ligament  forms 
part  of  the  floor  of  the  popliteal  sjiacc,  and  the  popliteal  artery  rests  upon  it. 

The  Internal  Lateral  Ligament  is  a  broad,  flat,  membranous  band,  thicker 
behind  than  in  fVoni,  and  situated  nearer  to  the  back  than  the  front  of  the  joint. 
It  is  attached,  above,  to  the  inner  tuberosity  of  the  femur;  below,  to  the  inner 
tuberosity  and  inner  surface  of  the  shaft  of  the  tibia  to  the  extent  of  about  two 
inches.  It  is  crossed,  at  its  lower  part,  liy  the  tendons  of  the  Sartorius,  Gracilis, 
and  Semitendinosus  muscles,  a  synovial  bursa  being  interposed.  Its  tirep  gurfarc 
covers  the  anterior  portion  of  the  tendon  of  the  Semimemhrunosus,  the  synovial 
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membrane  of  the  joint,  an<l  the  inferior  internal  articular  vessels  and  nerve;  it  is 
intimately  adherent  to  the  internal  semilunar  fibro-cartilage. 
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FlC.  257. — Ri^bt  knet'jnint.     Anterior  vlvw. 


Fio.  268.— Right  knee-Jolut.    Posterior  viiw. 


The  Long  External  Lateral  Ligament  is  a  strong,  rounded,  fibrous  cord  situated 
Dearer  to  (lie  Ijuck  than  the  fiont  of  the  joint.  It  is  attached,  above,  to  the  hack 
part  of  the  outer  tuberosity  of  the  femur  ;  below,  to  the  i»uter  part  of  the  bead  of 
the  fibula.  It,s  imter  surface  is  covered  by  the  tendon  of  the  Bieej>s,  which  divides 
»t  its  insertii>n  into  two  parts,  separate*!  by  the  ligament.  The  ligament  has, 
parsing  beneath  it,  the  tendun  tif  the  Popliteus  muscle  and  the  inferior  external 
articular  vessels  and  nerve. 

The  Short  External  Lateral  Ligament  is  an  accessory  bundle  of  fibres  placed 
behinfl  and  paralii-l  witli  the  jtrecuding,  attached,  above,  to  the  lower  an<I  hack 
part  of  the  outer  tuberosity  of  the  femur;  below,  to  the  sumiuit  of  the  styloid 
process  of  the  fibula.  This  ligament  is  intimately  connected  with  the  capsular 
ligament,  and  has,  passing  beneath  it,  the  tendon  of  the  Pcjpliteus  muscle  and 
the  inferinr  extenial  articular  vessels  and  nerve. 

The  Capsular  Ligament  consists  of  an  exceedingly  thin  but  strong,  fibrous 
membrane  which  fills  in  the  intervals  left  between  the  stronger  bands  above 
describe<l,  an<l  is  inseparably  connected  with  tbem.  In  front  it  blends  with  the 
lateral  patellar  ligaments  and  fills  in  the  interval  between  the  anterior  and 
lateral  ligaments  of  the  joint,  with  wbicb  latter  structures  it  is  closely  connected. 
Behind,  it  is  strong,  and  formed  chiefly  of  vertical  fibres,  which  arise  above  from 
the  condyles  and  iutercondyloid  notch  of  the  femur,  and  is  connected  l>elow  with 
the  back  part  of  the  head  of  the  tiliia,  being  closely  united  with  tbe  origins  of 
the  Gastrocnemius,  Plantaris,  and  l'o|iliteus  muscles.  It  passes  in  front  of,  but  is 
inseparably  connected  with,  the  posterior  ligament. 

The  Omcial  are  two  interosseous  ligaments  of  considerable  strength  situated 
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in  the  iuterior  of  the  joint,  nearer  its  posterior  than  its  nnterior  jiart.     They  are 
called  craciai  because  they  cro.Ms  each  other  soraewhat  likr  the  lines  of  the  letter 

X  ;  and  have  received  the  names  anterior 
and  pontt'Hor^  from  the  j)osition  of  their 
attaehment   to  the  tibia. 

The  Anterior,  or  External  Cnicial  Liga- 
ment (Fi*;-  -^<*),  i.**  attached  to  the  depres- 
sion in  front  of  the  syiine  of  the  tibia,  being 
blended  with  the  anterior  extremity  of  the 
externiil  semilunar  fihro-eartilage,  and,  pass- 
ing ohliqnely  upward,  backward,  and  out- 
ward, is  inserted  into  the  inner  and  back 
part  of  the  outer  eomiyle  of  the  femur.  Its 
direction  is  npward,  backward,  and  outward. 
The  Posterior,  ov  Internal  Onicial  Lig- 
ament, is  stronger,  but  shorter  and  less  ob- 
lique in  its  direction,  tliati  the  anterior.  It 
is  attached  to  the  back  part  <»f  the  depres- 
sion behind  the  spine  of  the  tibia,  to  the 
popliteal  notch,  and  to  the  fRi.sterior  extrem- 
ity of  tlie  externa!  .semihinar  fibro-cartilage; 
and  passes  ujjward,  forward,  and  inward,  to 
be  inserted  into  the  outer  and  fore  part  of 
the  inner  condyle  of  the  femur.  As  it 
crosses  the  anterior  crucial  lijL'ament  a  fas- 
ciculus is  given  off  from  it,  which  blentls  with 
the  posterior  part  of  that  ligament.  It  is 
in  lelation,  in  front,  with  the  anterior 
crucial  ligament;  behind,  with  the  capsular 
ligament. 

The  Semilunar  Fibro-cartilages  (Fig.  260) 
are  two  crescentic  lamclhe  which  serve  to 
deepen  the  surface  of  the  head  of  (he  tibia,  for  artictilation  nitb  the  condyles  of 
the  femur.  The  circumference  of  each  cartilage  is  thick,  convex,  ami  attached  to 
the  inside  of  the  capsule  of    the  knee  ;    the  inner  border  is  thin,  concave  and 

free.  Their  upper  surfaces 
are  concave,  and  in  relation 
with  the  oindyles  of  the 
femur;  their  lower  surfaces 
are  flat,  and  rest  upon  the 
head  of  the  tibia.  Each  car- 
tilage covers  nearly  the  outer 
two-thirds  of  the  corresjiond- 
ing  articular  surface  of  the 
tibia,  leaving  the  inner  third 
uncnvere<l ;  both  surfaces  are 
^^mooth  and  invested  by  syno- 
vial membrane. 

The  Internal  Semilunar 
Fibro-cartilage  is  nvarly  sem- 
icirctihir  in  form,  a  little 
elongated  from  bt'fore  back- 
ward, and  broader  behind  than  in  front;  its  anterior  extremity,  thin  and  pointed, 
is  attached  to  a  depression  on  the  anterior  margin  of  the  head  of  the  tibia,  in 
front  of  the  anterior  crucial  ligament;  its  posterior  extremity  is  attached  to  the 
depression  behind  the  spine,  between  the  attachments  of  the  external  semilunar 
iihro-cartilage  and  the  posterior  crucial  ligaments. 


Pig.  2fp9.— Right  Icoev-joint.    Show  lug  luter- 
nal  Ugaments. 
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Fio.  afiO.— Head  of  ttbla.  wUh  semilunar  cartilage*,  ttt.    Seen  from 
above.    Right  aide. 
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The  Eid^ernal  Semilunar  Fibro-cartilage  forms  nearly  an  entire  circle,  covering 
a  larger  portion  of  tbt*  artiriilar  surface  tban  the  internal  one.  It  is  grooved  on 
its*  outer  .si«!e  for  the  tendon 
of  the  l*optiten.s  muscle.  Its 
extremities,  at  their  in.sertton, 
are  interposeii  between  the 
two  extremities  of  the  inter- 
nal semilunar  fibro-cartilage; 
the  anterior  extremity  being 
attached  in  front  of  the  spine 
of  the  tibia  to  the  outer  side 
of,  and  behind,  the  anterior 
crucial  ligament,  with  which 
it  blends;  tfie  posterior  ex- 
tremity being  attached  behind 
the  sjyine  of  the  libia,  in  front 
of  the  posterior  extremity  of 
the  internal  sciuiliinar  tibro- 
cartilage.  Just  before  its  in- 
sertion posteriorly  it  gives  oif 
a  strong  fasciculus,  which 
passes  oblitjuely  upward  and 
outwanl,  to  be  inserted  into 
the  inner  condyle  of  the 
femur,  close  to  the  attach- 
ment of  the  posterior  crucial 
ligament.  Occasionally  a 
small  fasciculus  is  given  off 
which  passes  forward  to  be 
inserted  into  the  back  part 
of  the  anterior  crucial  lig- 
ament. The  external  semi- 
lunar fibro-cartilage  gives  off 
from  its  anterior  c<»uvcx  mar- 
gin a  fasciculus  which  forms 
the  transverse  ligament. 

The  Transverse  Ligament 
is  a  band  of  fibres  which 
passes  transversely  from  the 
anterior  convex  margin  of  the  external  semilunar  fibro-cartilage  to  the  anterior 
convex  margin  of  the  internal  semilunar  fibro-cartilage;  its  thickness  varies 
considerably  in  different  subjects,  and  it  is  sometimes  absent  altogether. 

The  Coronary  Ligaments  are  merely  portions  of  the  capsular  ligament,  which 
connect  the  circumference  of  ea<^h  of  the  semilunar  fibro-cartilages  with  the 
margin  of  the  head  of  the  tibia. 

The  Synovial  Membrane  of  the  knee-joint  is  ihe  largest  and  most  extensive  in 
the  body.  ComuKiuiug  at  the  upper  border  of  the  patella,  it  ftirins  a  short  cul-de^ 
sac  beneath  the  Quadriceps  extensor  teiidt>n  td'  tlie  thigh,  on  the  lower  part  of  the 
front  of  the  shaft  of  the  femur:  this  cfuumunicatca  with  a  synovial  bursa  inter- 
posed between  the  tendon  and  the  front  of  the  femur  by  an  orifice  of  variable  size. 
On  each  si<le  of  the  patella  the  .synovial  me«d>rane  extenrls  beneath  the  aponeurosis 
of  the  \'asti  muscles,  and  more  especially  beneath  that  of  tlie  Vastus  internus. 
Below  the  patella  it  is  separated  from  the  anterior  ligament  by  the  anterior  part 
of  the  capsule  an<l  a  considerable  (piantity  of  adipose  tissue.  In  this  situation  it 
8en«ls  off  a  triangular  prolongation,  containing  a  few  ligamentous  fibres,  which 
exteiKls  from  the  anterior  part  of  the  joint  below  the  patella  to  the  front  of  tho 
intercondyloid  notch.     This  fold  has  been  termed  the  liyamentum  mucoium.     It 


FKi.  2fil.—L.()ne{tudiaaI  section  through  the  middle  of  the  right 
kncf-Joint.    (.Vftcr  Braune.) 
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also  sends  off  two  frinflje-like  folds,  called  the  lit/amenta  aJari>t,  which  extcufl  from 
the  sides  of  the  ligtimeriliim  mucosura,  upward  and  laterally  hdwceti  the  putella 
and  foraur.  On  either  side  of  the  joint  it  passes  downward  fnmi  the  femur,  lining 
the  capsule  to  its  point  of  attachment  t<t  the  semilunar  cartilaji^es  ;  it  may  then  be 
traced  over  the  upper  surfaces  of  these  cartilages  to  their  free  borders,  and  from 
thence  along  their  under  surfaces  to  the  tibia.  At  the  l»aek  jiurt  of  the  external 
one  it  forms  a  ntl-de-itttr  between  the  groove  on  its  surface  and  the  tenjlon  of  the 
Popliteus;  it  surrounds  the  crucial  ligaments  and  lines  the  inner  surface  <>f  the 
ligaments  which  enclose  the  joints.  The  jiouch  uf  synovia!  membrane  between 
the  Extensor  tendon  and  front  of  the  femur  is  supported,  during  the  movements 
of  the  knee,  by  a  small  muscle,  the  Subcrureus,  which  is  inserted  into  the  upper 
part  of  the  capsular  ligament. 

The  folds  of  synovial  membrane  and  the  fatty  jirocesses  contained  in  them  act, 
as  it  seems,  mainly  as  padding  to  fill  up  interspaces  and  obviate  cnncussiona. 
Sometimes  the  bursa  beneath  the  Quadriceps  extensor  is  completely  shut  off  from 
the  rest  of  the  synovial  cavity,  thus  forming  u  closed  sac  between  the  Quadriceps 
and  the  lower  part  of  the  front  of  the  femur,  or  it  may  communicate  xvith  the 
synovial  cavity  by  a  minute  a]>ertnre. 

The  bursic  about  the  knee-joint  are  the  following: 

In  front  there  are  three  bursas:  one  is  interposed  between  the  jiatella  and  the 
skin;  another,  <jf  small  size,  between  the  upper  part  of  the  tuberosity  of  the  tibia 
and  the  ligamentutn  patelhe ;  and  a  third  between  the  b>wer  jmrt  of  the  tuberosity 
of  the  tibia  and  the  skin.  On  the  outer  side  tlieie  are  four  bursiie  :  (1)  one  beneath 
the  outer  head  of  the  Gastrocnemius  (which  sometimes  communicates  with  the 
joint);  (2)  one  above  the  externa!  lateral  ligament  between  it  and  the  tendon  of 
the  Biceps;  (3)  one  beneath  the  external  lateral  ligament  between  it  and  the  ten- 
don of  the  Popliteus  (this  is  sometimes  only  an  expansion  from  the  next  loirsa) ; 
(4)  one  beneath  the  tendon  of  the  Popliteus  Ijctwecn  it  and  the  cruidyle  of  the  femur, 
which  is  almost  always  an  extension  from  the  synovial  membrane. 

On  the  inner  side  there  are  five  bursre  :  (1)  one  beneath  the  inner  head  of  the 
(jrastrocnemius,  which  sends  a  prolongation  between  the  tendims  of  the  Gastro- 
cnemius and  Semimembranosus :  this  bursa  often  communicates  with  the  joint; 
(2)  one  above  the  internal  lateral  ligament  between  it  aiul  the  tendons  of  the 
Sartorius,  Gracilis,  and  Setuitendiuostis ;  (3)  one  beneath  the  internal  lateral 
ligament  between  it  and  the  tendtm  of  tlie  Semimetubranosus :  this  is  sometimes 
only  an  expansion  from  the  next  bursa  ;  (4)  one  beneath  the  tendon  of  the  Semi- 
membranosus, between  it  and  the  head  of  the  tibia;  (:'>)  sometimes  there  is  a  bursa 
between  the  tendons  of  the  Semimembran<>stis  and  of  the  Semitendinosus. 

Structures  around  the  Joint. — In  front  and  at  the  sides,  the  <2iii»dnce])s  exten- 
sor;  on  the  outer  side,  the  tendons  of  the  Biceps  and  the  Popliteus  and  the 
external  popliteal  nerve;  on  the  inner  side,  the  Sartorius,  Gracilis,  Semitendinosus, 
and  Semimemhriinosus  ;  behind,  an  expansion  from  the  tendon  of  the  Semimembra- 
nosus, the  popliteal  vessels,  and  the  internal  po]>liteal  nerve,  Popliteus,  Plantaria, 
and  inner  and  outer  heads  of  the  Gastrocnemius,  some  lymphatic  glands,  and 
fat. 

The  Artertf'it  supplying  the  joint  are  derived  from  the  anastomotica  magna 
branch  of  the  femoral,  articular  branches  of  the  popliteal,  anterior  and  posterior 
recurrent  branches  of  the  anterior  tibial,  and  descending  branch  from  the  external 
circumflex  of  the  Profunda. 

The  Nerves  are  ilerived  from  the  obturator,  anterior  crural,  ami  external  and 
interuid  popliteal. 

Actions. — The  knee-joint  permits  of  movements  of  flexion  and  extension,  and, 
in  certain  positions,  of  slight  rotation  inward  and  outward.  The  movement  of 
flexion  and  extensitm  does  not,  however,  take  j)lace  in  a  simple,  hinge-like  man- 
ner, as  in  other  joints,  but  is  a  complicated  movement,  consisting  of  a  certain 
amount  of  gliding  and  rotation  ;  so  that  the  same  part  of  one  articular  surface  is 
not  always  applieil  to  the  same  part  of  the  other  articular  surface,  and  the   axis 
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Pjo.  362.— View  of  the 
posterior  ourfai-e  of  the  \m- 
Xe\\A,  «howJntf  dinKnimmat- 
ically  the  arcaH  of  coutuct 
with  the  femur  in  different 
ptwitiooe  of  the  knee. 


of  motion  is   not  a  fixefl  one.     If  the  joint  is  examined  while  in  a  condition  of 

extreme  Hexion,  the  posterior  part  of  the  articular  surfaces 

of  the  tibia  will  befountl  to  be  in  contact  with  the  posterior 

rounded  extremities  of  the  condyles  of  the  femur  ;  and  if 

a    simple   hinge-like   movement    were   to   take   place,   the 

axis,  round  which    the   revolving  movement  of  the   tibia 

occurs,  would  be  in  the  back  part  of  the  condyle.     If  the 

leg  is  now  brought  forward  into  a  position  of  semiflexion, 

the  upper  surface  of  the   tibia  wiil  be  seen   to  glide  over 

the  condyles  of  the  femur,  so  that  the  middle  part  of  the 

articular  facets  are  in  contact,  and  the  axis  of  rotation 

must  therefore  have  shifted  forward  to  nearer  the  centre 

of  the  condyles.     If   the  leg    is   now   brought   into    the 

extended  position,  a  still  further  gliding  takes  place  and 

a  further  shifting  forward  of  the  axis  of  rotation.     This 

is  not,  howexer,  a  simple  movement,  but  is  accompanied 

by  a  certain  amount  of  rotation  outward  round  a  vertical  axis  drawn  through  the 

centre  of  the  head  of  the  tibia.     This  rotation  is  due  to  the  greater  length  <if  the 

internal  condyle,  and  to  the  fact  that  the  anterior  portion  of  its  articular  surface 

is  inclined  <>blitjuely  outward.     In  consequence  of  this  it  will  be  seen  that  toward 

the  close  of  the  movement   of  extension— that  is  to  say,  just   before    complete 

extension  is  effected — the   tibia  glides   (djliquely  upward   and  outward  over  this 

oblique  surface  of  the  inner  condyle,  and  the  leg  is  therefore  necessarily  rotated 

outward.      In  flexion  of  the  joint  the  converse  of  these  movements  takes  place: 

the  tibia  glides  backward  round  the  end  of  the  femur,  and  at  the  commencement 

of  the  movement  the  tibia  is  directed  downward  and   inward  along  the  oblique 

curve  of  the  inner  condyle,  thus  causing  an  inward  rotation  to  the  leg. 

During  flexion  and  extension  the  patella  moves  on  the  lower  end  of  the  femur, 
but  this  movement  is  not  a  simple  gliding  one;  for  if  the  articular  surface  of  this 
bone  is  examined,  it  will  be  found  to  present  on  each  si<le  of  the  central  vertical 
ridge  two  le.ss  marked  transverse  ridges,  which  divide  the  surface,  except  a  small 
portion  along  the  inner  border,  which  is  cut  off  by  a  slight  vertical  ridge  into 
six  facets  (see  Fig.  2i>2),  and  therefore  does  not  present  a  uniform  curved  sur- 
face, as  would  be  the  case  if  a  simple  gliding  movement  took  place.  The.se  six 
facets — three  on  each  side  of  the  median  vertical  ridge — corres])ond  to  and  denote 
the  parts  of  the  bone  respectively  in  contact  with  the  condyles  of  the  fenrur  during 
flexion,  semitiexion,  and  extension.  In  flexi«m  only  the  upper  facets  on  the  patella 
are  in  contact  with  the  condyles  of  the  femur ;  the  lower  two-thirds  of  the  bone 
rests  upon  the  mass  of  fat  which  occupies  the  space  between  the  femur  and  tibia. 
In  the  semiflexed  position  of  the  joint  tlie  middle  facets  on  the  patella  rest  u|xjn 
the  most  prominent  portion  of  the  condyles,  ami  thus  afford  greater  leverage  to 
the  Quadriceps  by  increasing  its  distance  from  the  centre  of  motion.  In  complete 
extension  the  patella  is  <lrawn  up,  st>  that  only  the  lower  facets  are  in  contact  with 
the  articular  surfaces  of  the  condyles.  The  narrow  strip  along  the  inner  border 
is  an  exception  to  this,  and  would  appear  to  be  in  contact  with  the  internal  condyle 
throughout  its  whole  extent  in  every  position  of  the  joint.  As  in  the  elbow,  so  it 
is  in  the  knee — the  axis  of  rotation  in  flexion  and  extension  is  not  precisely  at 
right  angles  to  the  axis  of  the  bone,  but  during  flexion  there  is  a  certain  amount 
of  alteration  «»f  plane;  so  that,  whereas  in  flexion  the  femur  and  tibia  are  m  the 
same  plane,  in  extension  the  one  bone  forms  an  angle  of  about  ten  degrees  with 
the  other.  There  is,  however,  this  difference  between  the  two  extremities:  that 
in  the  upper,  during  extension,  the  humeri  are  parallel  and  the  bones  of  the 
forearm  diverge;  in  the  lower,  the  femora  converge  below  and  the  tibia  are 
parallel. 

In  addition  to  the  slight  rotation  during  flexion  and  extension,  the  tibia  enjoys 
an  independent  rotation  fui  the  condyles  of  the  femur  in  certain  positions  of  the 
joint.     This  movement  takes  place  between  the  interarticular  fibro-cartilages  and 
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the  tibia,  whereas  the  movement  of  flexion  and  extension  take.s  jiluce  between  the 
interarticiilur  fibro-cartihiges  and  the  femur.  iSo  that  the  knee  may  be  said  to 
constat  of  two  joints,  separated  by  the  fibro-cartihiges  :  an  ujiper  (menisco-feraoral)^ 
in  which  flexion  and  extension  take  phice ;  and  a  lower  (nienisco-tibial),  allowing 
of  a  certain  amount  of  rotation.  This  latter  movement  can  only  take  place  in  the 
semiflexed  position  of  the  limb,  when  all  the  ligaments  are  relaxed. 

During  flexifm  the  ligamentum  patella?  t.s  put  upon  the  stretch,  as  is  also 
the  posterior  crucial  ligament  in  extreme  flexion.  The  other  ligaments  are  all 
relaxed  by  flexion  of  the  joint,  though  the  relaxation  of  the  anterior  crucial  ligament 
is  very  trifling.  Flexion  is  only  checked  during  life  by  the  contact  of  the  leg  with 
the  thigh.  In  extenaion  the  ligamentum  patellne  becomes  relaxed,  and,  in  extreme 
extension  completely  so,  so  as  to  allow  free  lateral  movement  to  the  patella,  which 
then  rests  on  the  front  of  the  lower  end  of  the  femur.  The  other  ligaments,  with 
the  exception  of  the  posterior  crucial,  which  is  piirtly  relaxed,  are  all  on  ihe  stretch. 
When  the  limb  has  been  brought  into  a  straight  line,  extension  is  checked  mainly 
by  the  tension  of  all  the  ligaments  except  the  posterior  crucial  and  ligamentum 
patella?.  The  movements  of  rotdtioth  of  which  the  knee  is  cajiahle,  are  permitted 
in  the  semiflexed  condition  by  the  partial  relaxation  of  both  crucial  ligaments,  as 
well  as  the  lateral  ligaments.  Rotation  inward  appears  to  be  limited  by  the 
tension  of  the  anterior  crucial  ligament>  and  by  the  interlocking  of  the  two  liga- 
ments ;  but  rotation  outward  <b*es  nut  ajtpear  to  be  checked  hy  either  crucial 
ligament,  since  they  uncross  during  the  execution  of  this  movement,  but  by  the 
lateral  ligaments,  especially  the  internal.  The  main  function  of  the  crucial  liga- 
ments is  to  act  as  a  direct  bond  of  union  between  the  tibia  and  femur,  preventing 
the  former  bone  from  being  carried  too  far  backward  or  forward.  Thus  the 
anterior  crucial  ligament  prevetits  the  tibia  being  carried  too  far  forward  by  the 
extensor  tendons,  and  the  pf*sterior  crricinl  checks  too  great  movement  backward 
by  the  (iexors.  They  also  assist  the  lateral  ligaments  in  resisting  any  lateral 
beufliug  of  the  joint.  The  interarticular  cartilages  are  intended,  as  it  seems, 
to  adapt  the  surface  of  the  tibia  to  the  shape  of  the  femur  to  a  certain  extent, 
so  as  to  fill  up  the  intervals  which  wonld  otherwise  be  left  in  the  varying 
positions  of  the  joint,  and  to  interrupt  the  jars  which  would  be  so  freijuenily 
transmitted  tip  the  limb  in  jumping  ur  falls  on  the  feet;  also  to  permit  of  the 
two  varietitfs  of  motion,  flexion  and  extensifin.  and  rotation,  as  ex|thiine<l  above. 
The  patella  is  a  great  defence  to  the  knee-joint  frtun  any  itijury  inflicted  in  front, 
and  it  distributes  u]>on  a  large  and  tolerably  even  surface  during  kneeling  the 
pressure  which  woubl  otherwise  fall  upon  the  prominent  ridges  of  the  condyles;  it 
also  affords  leverage  to  the  Quadriceps  extensor  muscle  ti>  act  upon  the  tibia ;  and 
Mr.  Wan!  has  pointed  mit  '  how  this  leverage  varies  in  the  various  positions  of  the 
joint,  so  that  the  action  of  the  muscles  produces  velocity  at  the  expense  of  force  in 
the  commencement  of  extension,  and,  on  the  contrary,  at  the  close  of  extension 
tends  to  diminisli  velocity,  and  therefore  the  shock  to  the  ligaments ;  whilst  in  the 
standing  position  it  draws  the  tibia  powerfully  forward,  and  thus  maintains  it  in 
its  place. 

IJjtfnsiffii  of  the  leg  on  the  thigh  is  performed  by  the  Quadriceps  extensor ; 
jh  rion  by  the  hamstring  muscles,  assisted  by  the  Gracilis  and  Sartorius,  and. 
indirectly,  by  the  Gastrocnemius.  I*oplite(is.  and  Plantaris;  rutatkm  outiiuit'J,  by 
the  Biceps;  and  rvtation  ifiipard  hy  (he  Popliteus,  Semitendinosus,  and,  to  a 
slight  extent,  the  Semimembranosus,   the  Sartorius,  and  ihe  ttracilis. 

Siaiace  Form.— The  interval  btMween  the  two  b<>ues  eiiterin*:  into  the  formation  of  the 
knc<vjoint  can  ahvavs  easily  l>e  feh.  If  the  limb  is  extended,  it  is  situated  on  a  BliLditly  higher  level 
than  the  apex  of  llie  patella ;  but  if  the  limb  isylichtly  flexed,  a  knife  carried  horizontally  haek- 
ward  imuiediately  helow  (he  jspex  of  the  patella  would  pass  directly  into  tlie  joint.  When  the 
knee  Joint  is  distended  with  fliud,  the  outline  of  the  synovial  ntenibmne  at  the  front  of  the  knee 
may  W  fiirly  well  mapped  out. 

Surgical  Anatomy. —  Fn>ni  a  consideration  of  the  c«]»nstnietiou  of  the  knee-joint  it  would 
at  first  sight  ajtpear  tu  be  t>ne  of  the  least  secure  of  any  of  the  joints  in  the  body.     It  is  formed 

*  Human  (Mefdotfi/,  p.  405. 
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between  the  two  longest  bones,  and  therefore  the  amount  of  leverage  which  can  be  brought  to 
bear  upon  it  is  very  considerable;  the  articular  gurta<-es  an?  but  ill  adapted  to  eai^-h  other,  and 
the  ranee  and  variety  of  niotinn  w*liich  it  enjoys  is  great.  All  these  circianslancestend  to  render 
the  artieuliition  vei;jMnsecur*^ ;  but,  nevertheless,  on  acwunt  of  the  very  iHjwerful  ligaments 
which  bind  the  bones  together,  the  joint  is  one  of  the  strongest  in  the  bo<Jy,  and  dishx-ation 
from  traumatism  is  of  ver>'  rare  (X^currence.  When,  on  the  other  hand,  the  ligaments  have 
been  softened  or  destroyed  by  disease,  partial  disjtlaeeincnt  is  xi'^rs  liable  to  «x'ctir,  and  is 
frefjueritly  brought  about  by  the  mere  action  of  the  niusi-k-s  displacing  the  articular  surfaces 
from  each  other.  The  tibia  may  be  disk»cated  in  any  direction  from  the  femur — forward,  buck- 
ward,  inward,  or  outwanJ :  or  a  combination  of  two  of  thci?ic  dislucatioTis  may  occur — that  is,  the 
tibia  may  be  dislocated  forward  and  laterttlly,  or  backwapl  and  laterally;  and  any  of  these  dis- 
locations may  l)e  complete  or  incomplete.  As  a  rule,  however,  the  antero- posterior  dislocations 
are  complete,  the  lateral  ones  incumijlete. 

One  or  other  of  the  semilunar  cartilages  may  become  dlsphiced  and  nipped  between  the 
femur  and  tibia.  The  accident  is  produced  by  a  twist  of  (he  leg  wlun  the  knee  is  flexed,  and  is 
accompanie<l  by  a  sudden  ftain  and  fixation  of  the  knee  in  a  flexed  position.  The  cartilage  may 
be  displaced  either  inward  or  outwanl :  that  is  u>  .say,  either  inward  lowanl  the  tibial  spine,  so 
that  the  cartilage  be<!onies  lodged  in  the  intercondyloid  notch  ;  or  outward,  sti  lliat  the  cartilage 
proji*cts  twiyond  the  margin  of  (he  two  articulating  bones.  Acute  synovitis,  the  result  of 
traumatism  or  exposure  to  cold,  is  ver>'  common  in  the  knee,  on  account  of  its  superficial  pt»si- 
tion.  When  distended  with  fluid,  the  swelling  shows  itself  above  and  at  the  sides  of  the  patella, 
reaching  aWut  an  inch  or  mort?  above  the  trinddear  surface  of  the  femur,  and  extending  a  little 
higher  under  the  Vastus  internus  than  the  Vastus  extcrnus.  Occasionally  the  swelling  may 
extend  two  inches  or  more.  At  the  sides  of  the  patella  the  swelling  extends  lower  at  the  inner 
side  than  it  does  on  the  <mter  side.  The  lower  level  of  the  synovi:il  membrane  is  Just  alxive  the 
level  of  the  uftper  [>art  of  the  head  of  the  flhula.  In  the  middle  line  it  covers  the  upper  thiixi 
of  the  hyamentum  patelhe.  being  sepanitcd  fnim  it,  however,  by  the  capsule  and  a  little  fat. 
Chronic  synovitis  principally  shows  itself  in  ibe  form  of  jiulp^'  degeneration  of  the  .synovial 
membrane,  h'adins  to  tubercular  arthritis.  The  n^a.sins  why  tubercular  disease;  of  the  knee 
usually  comtnenccs  in  the  synovial  membrane  appear  to  Inr  the  complex  and  extei»sive  nature  of 
this  sjic;  the  extensive  va.scular  .^ujijily  to  it;  and  the  iact  that  injuries  are  generally  diffused 
and  aji^ilied  to  the  front  of  the  joint  rather  than  to  the  \^\\\\^  of  the  bones.  Syphilitic  disease 
not  unlrerpnently  attacks  the  knee-joint.  In  the  hereditary  t<»rm  of  the  disease  it  is  usually 
synunetrical,  attackinsr  Ixith  joints,  which  beconn*  filled  with  synovial  effusion,  and  is  veiy 
intractable  and  difficult  of  cure.  In  the  tertiary  fiirm  of  the  di.sea.^  jt-ummatous  intihration  of 
the  synovial  membrane  may  take  place.  The  knee  is  one  td'  the  joints  most  commonly  aflected 
with  osteoarthritis,  and  is  said  to  l>e  more  frcipiently  the  scat  of  this  disea.se  in  women  than  in 
men.  The tuvurrence  of  the  .so-called  loose  cartilage  is  alniofit  confined  lo  the  knee,  though  they 
are  oecasionally  met  vvit,h  in  the  elbow,  and,  rarely,  in  sonu'  other  joints.  Many  of  ihcm  occur 
in  easea  of  osteo-arthritis,  in  which  calcareous  or  cartilaginous  material  is  ibrmed  in  one  of  the 
synovial  fringes  and  constitutes  the  foreign  ImkIv,  and  may  or  may  not  become  detached,  in  the 
former  ease  only  meriting  the  usual  term,  "loose"  c^irtilage.  In  other  ca.ses  they  have  their 
origin  in  the  exudation  of  infiiuuuuitory  lynjplu  and  possibly,  in  some  rare  instances,  a  portion 
of  the  articular  cartilage  or  one  of  the  ajmilunar  cartilages  becomes  detached  and  constitutes  the 
foreign  Inxly. 

Genu  valgum,  or  knock-knee,  is  a  common  deformity  of  childhooih  in  which,  owini!  to 
changes  in  and  about  the  joint,  the  angle  between  the  outer  Wdcr  of  the  tibia  and  femur  is 
diminished,  so  that  as  the  patient  .stands  (he  two  internal  condyles  of  the  Icmora  are  in  confaet, 
but  the  two  internal  malleoli  of  the  tibite  are  more  (jr  less  widely  sefjarated  from  each  other. 
When,  however,  the  knees  arc  flexed  to  a  right  angle,  the  two  legs  are  practically  parallel  with 
each  other.  At  the  commencement  of  the  disease  there  is  a  yielding  of  the  internal  lateral  liga- 
ment and  other  filmms  stnu-tures  on  the  inner  side  of  the  Joint ;  as  a  result  of  this  (here  is  a 
Ciiiistant  undue  pressiu'e  kA  the  t)utcr  tuberosity  of  the  tibia  against  the  outer  condyle  of  ihe 
femur.  This  extra  pressure  caases  arrest  of  /L-rtiwlh  and,  i_iossibly.  wasting  of  the  outer  eon- 
dv'lc.  and  a  eonse^pient  tendency  for  the  tibia  to  become  sepanitcd  from  the  internal  condyle. 
\o  prevent  this  the  internal  condyle  becomes  dc]»res.sed  ;  probably,  a.s  was  first  pointed  out  by 
Mikulicz,  by  an  increased  growth  of  the  lower  end  of  the  diaphysis  on  its  Inner  side.  w>  that  the 
line  id"  the  epiphysis  Womes  oblique  instea<t  of  transverse  to  the  axis  of  the  Imjuc,  with  a  direc- 
tion downward  and  inwarth 

Kxcision  of  the  ktiee-ioint  is  most  frapientlv  required  lor  tubercular  disease  of  this  articula- 
tion, but  is  als4-»  practised  m  auk's  of  disoriianisKatiou  of  the  knecafk'r  rheuuuitic  lever,  pyemia, 
etc.,  in  osteo-artnritis,  and  in  ankylosis.  It  is  also  occasionally  called  for  in  ca.^ics  of  injur}',  gun- 
shot or  otherwise.  The  operation  is  best  perfoniied  either  by  a  horseshoe  incision,  starting  from 
one  condyle,  descending  \\>  low  as  the  tuben^le  of  (he  tibia,  where  it  cnts.'^es  the  leg;  and  is  then 
carrie«i  upward  to  the  other  condyle;  or  by  a  transverse  incision  across  the  patella.  In  (his 
latter  incision  the  patella  is  either  removed  or  sawn  across,  and  the  halves  sul>se<iuently  sutured 
together.  The  bones  having  been  cleared.  an«i  in  those  ca.s4'8  where  the  operation  is  perttirnied 
for  tuliercular  disea.*<e  all  pulpy  (issue  having  been  candidly  removed,  the  section  ol"  the  lemur 
W  6rst  made.  This  .should  never  include,  in  children,  more  than,  at  the  most,  (wo-thinls 
of  the  articular  surface,  otherwise  the  eninhysis  will  hv  included,  with  disa.strous  rt\sults  as  far 
as  regards  the  growth  of  the  hmb.     Al'terwarrl  a  thin  .--liee  should  be  removed  from  (he  upper 
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en3  of  the  tibia,  not  more  than  half  an  inch.  If  any  diseased  tissue  still  appears  to  l:»e  left  in 
the  bones,  it  should  be  removed  with  the  gouge  rather  than  that  a  further  section  of  the  bones 
should  Ije  made. 

m.  ArticulatioBS  between  the  Tibia  and  Fibula. 

The  articulations  between  the  tibia  and  {ibiila  are  efi'ected  by  liganientvS  which 
connect  both  extremities,  as  well  as  the  shafts  of  the  bones.  They  may,  con- 
sequently, be  subdivided  into  three  sets:  1.  The  Superior  Tibio-fibular  articula- 
tion. 2.  The  Middle  Tibio-fibnlur  ligatneut  or  interosseous  membrane.  3.  The 
Inferior  Tibiofibular  articulation. 

1.  Superior  Tibio-fibular  Articulation. 

This  articulation  i.s  an  arthrodial  joint.  The  contiguous  surfaces  of  the  bones 
present  two  flat,  oval  facets  covered  with  cartilage,  and  connected  together  by  the 
following  ligaments: 

Anterior  Superior  Tibio-fibular. 
Posterior  Superior  Tibio-fibular. 

The  Anterior  Superior  Ligament  (Fig.  259)  consists  of  two  or  three  broad  and 
flat  bands  which  pass  obliquely  upwanl  and  inward  fnmi  tlie  front  of  the  head  of 
the  fibula  ti*  the  front  of  the  outer  tuberosity  of  the  tibia. 

The  Posterior  Superior  Ligament  (Fig.  2r)8)  is  a  single  thick  and  broad  band 
which  pai^.ses  upward  and  inward  from  the  back  part  of  the  head  of  the  fibula  to 
the  back  part  of  the  outer  tuberosity  of  the  tibia.  It  is  covered  by  the  tendon  of 
the  I'opliteus  muscle. 

A  Synovial  Membrane  lines  this  articulation,  which  at  its  upper  and  back  part 
is  occasionally  continuous  with  that  of  the  knee-joint. 

2.   MinpLE  Tibio-fibular  Ligament  or  Interosseous  Membrane. 

An  interosseous  membrane  extends  between  the  contiguons  margins  of  the 
tibia  and  fibula,  and  separates  the  muscles  on  the  front  from  those  on  the  back  of 
the  leg.  It  consists  of  a  thin,  aponeurotic  lamina  composed  of  oblique  fibres 
which  pass  downward  and  outward  between  the  interosseous  ridges  on  the  two 
bones.  It  is  broader  above  than  below.  Above  its  upjier  border  is  a  large,  oval 
aperture  for  the  passage  of  the  anterior  tibial  vessels  forward  to  the  anterior  jispect 
of  the  leg;  and  at  its  lower  part  an  opening  for  the  passage  of  the  anterior  jwro- 
neal  vessels.  It  is  continuous  below  with  the  inferior  interosseous  ligament,  and 
is  perforated  in  numerou.s  parts  for  the  pa.ssage  of  small  vessels.  It  is  in  relation, 
in  front,  with  the  Tibialis  anticus,  Extensor  longus  digitorum,  Extensor  proprius 
ballucis,  Peroneus  tertius,  and  the  anterior  tibial  vessels  and  nerve ;  behind,  with 
the  Tibialis  posticus  and  Flexor  longus  ballucis, 

8.  Tnkehior  Tidio-kilsi  lak  Akticilation. 

This  articulation  is  formed  b}'  the  rough,  convex  surface  of  the  inner  side  of 
the  lower  end  of  the  fibula,  connected  with  a  c<nicave  rough  surface  on  the  outer 
side  of  the  tibia.  Below,  to  the  extent  of  about  two  lines,  these  surfaces  are 
smooth,  and  covered  with  cartilage,  which  is  continuous  with  that  of  the  ankle- 
joint.     The  ligaments  of  this  joint  are — 

Anterior  Inferior  Tibio-fibular.  Transver.se. 

Posterior  Inferior  Tibio-fibular,  Inferior  Interosseous. 

The  Anterior  Inferior  Ligament  (Fig.  264)  is  a  flat,  triangular  band  of  fibres, 
broader  below  than  above,  which  extends  obliquely  downward  and  outward 
between  the  adjacent  margins  of  the  tibia  and  fibula,  on  the  front  aspect  of  the 
articulation.     It  is  in  relation,  in  front,  with  the  l*eroneus  tertius,  the  aponeurosis 
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of  the  leg,  ami  the  integument;  hehiml,  with  the  inferior  interoBseous  ligament; 
and  lies  in  contact  with  the  cartiluge  covering  the  astragalus. 

The  Posterior  Inferior  Ligament,  smaller  than  the  preceding,  is  disposed  in  a 
simihir  manner  on  the  jwtsterior  surface  of  the  articulation. 

The  Transverse  Ligament  is  w  long,  narrow  baml,  continuous  with  the  preceding^! 
passing  transversely  across  the  back  of  the  jtunt,  fnmi  the  external  malleolus 
the  posterior  border  of  the  articular  surface  of  the  tibia,  almost  as  far  as  its  mal- 
leolar process.     This  ligament  projects  below  the  margin  of  the  bones,  and  forma 
part  of  the  articulating  surface  fur  the  astragalus. 

The  Inferior  Interosseous  Ligament  consists  of  numerous  short,  strong,  fibrous 
bands  which  pass  between  the  cnutiguous  rough  surfaces  of  the  tibia  and  fibula, 
and  constitute  the  chief  b<md  of  union  between  the  bones.  This  ligament  is  con- 
tinuous above  with  the  interosseous  membrane. 

The  Synovial  Membrane  lining  the  articular  surface  is  derived  from  that  of  the 
ankle-joint. 

Actions.- — The  movement  permitted  in  these  articulations  is  limited  to  a  verjr 
slight  gliding  of  the  articular  surfaces  one  upon  another. 

IV.  Ankle-joint 

The  Ankle  is  a  ginglvmus  or  hinge-joint.  The  bones  entering  into  its  forma- 
tion are  the  lower  extremity  of  the  tibia  and  its  malleolus  and  the  external  mal- 
leolus of  the  fibula.  These  bones  are  united  above,  and  foi-m  a  mortise  to  receive 
the  upper  convex  surface  of  the  astragalus  and  its  two  lateral  facets.  The  bony 
surfaces  are  covered  with  cartilage,  and  connected  together  by  a  capsule,  which  in 
places  forms  thickened  bands  constituting  the  following  ligaments : 

Anterior.  Internal  Lateral. 

Posterior.  External  Lateral. 

The  Anterior  Tibio-tarsal  Ligament  (Fig,  2tJij)  is  a  broad,  thin,  membranous 
layer,  attached,  above,  to  the  margin  of  the  articular  surface  of  the  tibia;  below, 
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Fia.  288.— Ankle-joint :  Ureal  nod  tareo-metatarsal  artlrnlatlons.    Internal  view.    Right  $ide. 

to  the  margin  of  the  astragalus,  in  front  of  its  articular  surface.     It  is  in  relation, 
in  front,  with  the  Extensor  tendons  of  the  toes,  with  the  tendons  of  the  Tibialis 
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anticus  and  Peroneus  tertius,  ami  tiie  anterior  tibial  vessels  and  nerve ;  behind,  it 
lies  in  contact  with  the  synovial  meinbrane. 

The  Posterior  Tibio-tarsal  Ligament  is  very  tliiti,  and  t-oni^ists  principally  of 
transverse  fibres.  It  is  attached,  above,  to  the  margin  of  the  articidar  surface  of  the 
tibia,  blending  with  the  transverse  tibio-fibidar  ligament ;  below,  to  the  astragalus, 
behind  its  snjterior  articular  fat^et.  Externally  it  is  thicker  than  internally,  where 
a  somewhat  thickened  band  <>f  transverse  fibres  is  attached  to  the  hnllow  on  the 
inner  surface  nf  the  external  malleolus. 

The  Internal  Lateral  or  Deltoid  Ligament  is  a  strong,  flat,  triangidar  band, 
attarhetl,  above,  to  the  apex  and  anterior  and  posterior  borders  of  the  inner  mal- 
leolus. The  most  anterior  fibres  pass  forward  to  be  inserted  into  the  navicular 
bone  and  the  inferior  calcaneo-navieular  ligament;  the  middle  descend  almost 
perpendicularly  to  be  inserted  into  the  sustentaculum  tali  of  the  os  calcis  ;  and  the 
posterior  fibres  pass  backward  and  otitwartl  t<«  be  attached  to  the  inner  side  of  the 
astragalus.  This  ligament  is  covered  by  the  tendons  of  the  Tibialis  posticus  and 
Flexor  longus  digitorum  muscles. 
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The  External  Lateral  Ligament  (Fig.  264)  consists  of  three  distinctly  special- 
ized fasciculi  of  the  capsule,  taking  different  directions  and  separated  by  distinct 
intervals;  for  which  reason  it  is  described  by  some  anatomists  us  three  distinct 
ligaments.' 

The  (interior  fascicuf Its  (anterior  astragalr>-fibiilar),  the  slotrtcst  of  the  three, 
passes  from  the  anterior  margin  of  the  summit  <»f  the  external  malleniiis,  downward 
and  forward,  to  the  astragalus,  in  front  of  its  external  articidar  facet. 

The  pmti'f-wr  fmfifulus  (posterior  astragalo-tihular),  the  most  deeply  seated, 
passes  frotn  the  depression  at  the  inner  and  back  part  of  the  external  malleolus 
to  a  prominent  tubercle  on  the  posterior  surface  of  the  astragalus.  Its  fibres  arc 
almost  horizontal  in  direction. 

The  middle  fa»cirulun  (calcaneo-fibular),  the  longest  of  the  three,  is  a  narrow, 
rounded  cord  passing  from  the  ajjex  *4^  the  external  malleolus  downward  and 
slightly  backward  to  a  tubercle  nn  the  outer  surface  of  the  os  calcjs.  It  is  covered 
by  the  tendons  of  the  Peroneus  lougus  and  brevis. 

'  Humphry,  On  the  Skeleton,  y,  55». 
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The  Synovial  Membrane  invests  the  inner  surface  of  the  ligament8,  and  aends 
a  du|dicature  upward  between  the  lower  extremities  of  the  tibia  and  tihula  for  a 
short  di!*tance. 

Relations. — The  tendons,  vessels,  and  nerves  in  connection  with  the  joint  are, 
in  front,  from  within  outward,  the  Tibialis  anticus,  Extens<>r  proprius  hallucis, 
anterior  tibial  vessels,  anterior  tibial  nerve.  Extensor  eoiumunis  di^ritoruiii,  and 
Peroneus  tertius;  behind,  from  within  outward,  the  Tibialis  posticus.  Flexor  longus 
digitorum,  posterior  tibial  vessels,  posterior  tibial  nerve.  Flexor  longus  hallucis; 
and,  in  the  groove  behind  ihe  external  malleolus,  the  tendons  of  the  Peroneus 
longus  and  brevis. 

The  Arh'rit'H  supplying  the  joint  are  derived  from  the  malleolar  branches  of  the 
anterior  tibial  and  the  peroneal. 

The  Nervea  are  derived  from  the  anterior  and  posterior  tibial. 

Actions. — The  movements  of  the  joint  are  those  of  flexion  and  extension. 
The  malleoli  tightly  embrace  the  astragalus  in  all  positions  of  the  joint,  so  that  any 
slight  degree  of  lateral  movement  which  may  exist  is  simjdy  due  to  stretching 
of  the  inferior  tibio-fibular  liijaments  and  slight  bending  of  the  shaft  of  the 
libula.  (*f  the  ligaments,  the  internal,  or  deltoid,  is  of  very  great  jmwer — so 
much  so  that  it  usually  resists  a  force  which  fractures  the  process  of  bone  to  which 
it  is  attached.  Its  middle  portion,  together  with  the  middle  fasciculus  of  the 
external  lateral  ligament,  binds  the  bones  of  the  leg  firmly  to  the  foot  and  resists 
displacement  in  every  direction.  Its  anterior  and  posterior  fibres  limit  extension 
and  flexion  of  the  foot  respectively,  and  the  anterior  fibres  also  limit  abduction. 
The  posterior  portion  of  the  external  lateral  ligament  a.ssists  the  middle  portion  in 
resisting  the  di.splacement  of  the  foot  backward,  and  deepens  the  cavity  for  the 
reception  of  the  astragalus.  The  anterior  fasciculus  is  a  security  against  the  dis- 
placement of  the  foot  foi-ward,  and  limits  extension  of  the  joint.  The  movements 
of  abduction  and  adduction  of  the  f lot,  together  with  the  minute  changes  in  form 
by  M'hich  it  is  a|ijjlied  to  the  ground  or  takes  hold  of  ancibject  in  climbing,  etc.,  are 
mainly  effected  in  the  tarsal  joints,  tlie  one  which  enjoys  the  greatest  amount  of 
motion  being  that  between  the  astragalus  and  os  calcis  behind  and  the  navicular 
and  cuboid  in  front.  This  is  often  called  the  trdnavfrge  or  7}H'dio'tanial  Joint,  and 
it  can,  with  the  subordinate  joints  of  the  tarsus,  replace  the  ankle-joint  in  a  great 
measure  when  the  latter  has  become  ankylosed. 

Erten»mn  of  the  tarsal  bones  upon  the  tibia  and  fibula  is  produced  by  the 
Gastrocnemius,  k^«)leus,  Phmtaris,  Tibialis  jiosticus.  Peroneus  longus  and  brevis. 
Flexor  longus  digitorum,  and  Flexor  longus  hallucis  ;  fluxion,  by  the  Tibialis  anti- 
cus,  Peroneus  tertius,  Extensor  longus  digitorum,  and  Extensor  proprius  hallucis;' 
adduction^  in  the  extended  position,  is  luoduced  by  the  Tibialis  anticus  and  posti- 
cus; and  abduction  by  the  Peronei. 

Surface  Form. — ^Tlie  line  of  the  ankle-joint  may  be  inrlicated  by  a  tnin5\'erse  line  drawn 
across  the  frutU  of  the  lower  jiurt  of  the  leg»  about  half  an  im-h  above  the  level  of  the  tip  of  the 
iuteniiil  nKdli'oJiis. 

Surgical  Anatomy. — Displacement  of  the  trochlear  surface  of  the  astnipalus  from  the 
tibio-tiimliir  mortise  i.s  not  ofcouimon  occurrence,  as  the  ankle-joint  is  a  very  strong  and  jxjwfrful 
articulation,  and  gri'ut  force  is  reriuired  to  produce  it.  Ncverthek'ss.  di.slocalion  does  occiisionally 
oocur.  both  in  an  antero- posterior  and  a  l:it*;r;d  dirt'ciion.  In  tho  I;itter,  which  is  the  most  com- 
mon, fracture  is  a  neccsHary  awotupaniniLiit  of  the  injury.  Tln'  dislocation  in  these  cases  is 
somewhat  peculiar,  and  is  not  a  drspt.u-cnicnt  in  a.  horixontally  laicral  direction,  HU(*h  a.s  usual lya 
ooeun*  iu  latcnil  dislot-atioiis  of  |i^ini?lyinoid  joints,  biU  the  a-straealus  iind<Ttroi\s  a  partial  rotation^ 
mund  an  autero-iMwterior  axis  drawn  through  it--^  own  <'cntrc,  so  that  the  Huperior  surface,  instead 
of  being  directed  ujAViird,  is  iatliued  more  or  less  inward  or  outward  acx'ordiiig  to  the  variety  of 
the  displacement. 

The  ankle-joint  is  more  frequentlv  sprained  than  any  joint  in  the  body,  and  this  may  lead 
to  acute  synovitis.     In  these  ca.ses.  when  the  synovial  mu'  h  diijitended  with  fluid,  the  hulgiitgj 
api)eaTS  principally  in  the  front  of  the  joint,  beneath  the  anterior  tendons,  and  on  either  sido^i 
between  the  Tibialis  anticus  and  the  internal  lateral  ligament  on  the  inner  side,  and  Ix-'tween  the  ' 

'  The  student  must  lK?ar  in  mind  that  the  Ex(cn-sor  longus  dijritorum  and  Extensor  proprios  l»al- 
lucb  are  rrtemoni  of  the  toes,  \mi  rierorn  of  the  ankle,  and  that  the  Flexor  longus  digitorum  and  Flexor 
longU-4  haUuci.-^  avajlerorA  of  the  tr>os,  but  tjlmmirM  of  the  ankle. 
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Ptfroneus  tertius  and  the  external  lateral  lipftment  on  the  outer  aide.  In  addition  to  this,  bulging 
frtHiuently  iHsmm  posteriorly,  and  a  fluctuating  iJM'elling  may  be  deteined  on  either  side  of  the 
tondo  Achillis. 

Clironie  synovitis  may  result  from  frefjuent  spniin-s  and  when  once  this  joint  has  been 
sprained  it  is  more  liable  to  a  recurrence  oi  the  injurj-  than  it  was  before ;  or  it  may  be  tuber- 
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Fig.  265.— Pection  of  the  right  fixM  near  iLs  inner  Ijordcr.  illvIdliiK  the  tibia.  MsiragrabiB,  nATicular.  Intemiit 
canelform,  and  Erst  uiL-tatarstil  tK>iie,  atid  Ibe  first  pbulaiix  of  the  gri'ut  toe.    [.\rter  Brautie.) 

cular  in  its  oripn,  the  dlaease  usually  commencing  in  the  astracahts  and  extending!  to  the  joint, 
though  it  may  commence  as  a  tubercular  synovitis  the  reault  probably  of  stmie  slight  strain  in  a 
tubeivular  subject. 

Excision  of  the  ankle-joint  is  not  often  perfonn^ed  lor  two  reasons.  In  the  first  place, 
disease  of  the  arti«dati(»n  for  which  this  u|>cration  is  indicated  is  IVecjuentJy  jt-sstK-iatcd  with 
disease  of  the  tarsitl  l>ones,  which  prevents  its  i>erf<>rmrtnce;  and.  secondly,  the  fW  after 
excision  is  frequently  of  very  little  use;  far  Jess,  in  fact,  than  after  a  iSymes's amputation,  which 
is  often,  therefore,  a  preferable  operation  in  these  eases.  Kxcisiun  may,  however,  be  attempted 
in  ca.ses  of  tubercular  arthritii*,  in  a  young  and  otherwise  healthy  subjei:t,  where  the  disease  is 
limited  to  the  bones  fonning  the  joint.  It  may  also  l>e  ref|uired  after  injury  where  the  vessels 
and  nerves  have  not  been  damaged  and  the  patient  is  young  and  free  from  visceral  disease. 
The  excision  is  best  pcrfnruied  by  two  lateral  incision.s.  One  commencing  two  and  a  half  inches 
-above  the  externiil  iiiallcidus,  carried  down  the  posterior  bttrdcr  of  the  fibula,  round  the  end  of 
Hlic  bone,  and  then  forward  and  downward  iw  far  as  the  calcaneo-cubuid  joint,  midway  between 
the  tip  of  the  external  malleolus  and  the  tuberosity  on  the  fifth  metatarstd  iHine.  Through  this 
incision  the  fibula  is  cleared,  the  external  latend  ligament  is  divided,  and  the  hone  sawn  through 
at  the  upper  iiud  of  the  incisittn  and  removed.  A  similar  curved  incision  is  now  niinle  on  t lie 
inner  side  of  the  fo«)t,  commencing  two  and  a  half  inches  aliove  the  lower  end  td"  i\\v  tibia, 
ctirried  down  the  posterior  bijrder  of  the  Ixme,  ronnd  the  inlenml  uiallenlus,  iind  forward  and 
downward  to  the  tuberosity  of  the  navicular  bone.  ThrouLdi  this  incision  the  tibia  is  cleared  in 
fnmt  and  behind,  the  internal  lateral,  the  anterior  and  posterior  ligaments  divided,  and  the  end 
of  the  tibia  pntfrudcd  thrt>ugh  the  wound  by  di.splaciuti  ilic  foot  outw:ird.  and  ,=tawn  off  sufficiently 
high  Uy  seeurc  a  healthy  sL^.'tion  <jf  bone.  The  itrticular  surface  of  the  astragalus  is  now  to  lie 
sawn  off  or  the  whole  kme  ivmoved.  In  cases  where  tlic  ojH-ration  is  peifbmied  for  tubercular 
arthritis  the  latter  course  is  probably  preferable,  as  the  injnr\*  done  by  the  saw  is  frefpiently  the 
starling  point  of  fresh  caries;  and  afU'r  removal  of  the  whole  hone  the  sh(»rtening  is  not  apprcci- 
ablv  incretised,  and  the  result  as  regards  iniion  a{)pears  to  be  as  gu«>d  as  when  two  sawn  surfaces 
of  Wine  are  brought  into  appositiou. 

V.  Articulations  of  the  Tarsus. 

1.     ArTICULATIOXS    of    TIIK    Q^    C.\LCIS    and    A.^TRAflAIXS, 

The  articulations  between  the  o.s  calcis  and  astragalus  are  two  in  number — 
anterior  and  posterior.  They  are  arthrodial  joints.  The  bones  are  connected 
togetber  by  four  ligamcnt.s : 

External  Calcaneo-astraojaloid.  Posterior  Culcaneo-astragaloid. 

Internal  Calcuneo-astragaloid.  Interosseous, 
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The  Extem&l  Calcaneo-asta'agaloid  Ligament  (^\^.  '1(\A)  is  a  short,  strong, 
faj9ciculu»  passing  from  the  outer  surface  of  the  astiagahis,  immediately  heoeath 
its  external  malleolar  facet,  to  the  outer  surface  of  the  os  calcis.  It  is  placed  in 
front  of  the  middle  fasciculus  of  the  external  latenil  ligament  of  the  ankle-joint, 
with  the  fibres  of  which  it  is  parallel. 

The  Internal  Galcaneo-astragaloid  Ligament  is  a  band  of  fibres  connecting  the 
internal  tubercle  of  the  back  of  the  astragalus  with  the  back  of  the  sustentaculum 
tali.     Its  fibres  blend  with  those  of  the  inferior  ealcaneo-navieular  ligament. 

The  Posterior  Galcaneo-astragaloid  Ligament  (Fig.  26:1)  connects  the  posterior 
external  tubercle  of  the  astragalus  witli  the  upper  and  inner  part  of  the  os  culcis; 
it  is  a  short,  narrow  band,  the  fibres  of  which  radiate  from  their  narrow  attach- 
ment to  th«^  astragalus. 

The  Literosseoua  Ligament  forms  the  chief  bond  of  union  between  the  bones. 
It  consists  of  numerous  vertical  and  oblique  fibres  attached  by  one  extremity  to  the 
groove  between  the  articulating  facets  on  the  under  surface  of  the  astragalus;  by 
the  other  to  a  corresponding  depression  on  the  upper  surface  of  the  os  calcis.  It 
is  very  thick  und  strong,  being  at  least  an  inch  in  breadth  from  side  to  side,  and 
serves  to  unite  the  os  cah'is  and  astragalus  sitlidly  together. 

The  Synovial  Membranes  (Fig.  :2fj7)  are  two  in  number:  one  for  the  posterior 
calcaneo-astragab)J<i  articulation  ;  a  second  for  the  anterior  calcanco-astragaloid 
joint.  The  latter  synovial  membrane  is  continued  forward  between  the  contiguous 
surfaces  of  the  astragalus  and  navicular  l»ones. 

Actions. — The  movements  permitted  between  the  astragalus  and  os  calcis  are 
limited  to  a  gliding  of  the  one  bone  on  the  other  in  a  tlirection  from  before  back- 
ward, and  from  side  to  side. 

2.    ARTICrLATIOXS    OF   THE    Os    CALi'I.^    WITH    THE    CrBOID. 

The  ligaments  connecting  the  <ts  calcis  with  the  cuboid  are  four  in  number: 


Dorsal. 
Plantar. 


f  Superior  Calcaneo-cuhoid. 

\  Internal  Calcaneo-cuhoid  (Interosseous). 

f  Long  Calcaneo-cuboid. 

1^  Short  Calcaneo-cuboid. 


The  Superior  Calcaneo-cnboid  Ligament  (Fig,  2t>4)  is  a  thin  and  narrow  fasciculus 
which  passes  between  the  contiguous  surfaces  of  the  os  calcis  and  cuboid  on  the 
dorsal  surface  of  the  joint. 

The  Internal  Calcaneo-cuboid  (Interosseous)  Ligament  (Fig.  264)  is  a  short 
but  thick  and  strong  band  of  fibres  arising  from  the  os  calcis,  in  the  deep  hollow 
which  intervenes  between  it  and  the  astragalus,  and  closely  blende*!,  at  its  origin, 
with  the  suj>erior  ealcaneo-navieular  ligament.  It  is  inserted  into  the  inner  side  of 
the  cuboid  hone.  This  ligament  forms  one  of  the  chief  bonds  of  union  between 
the  Srst  and  second   rows  of  the  tarsus. 

The  Long  Calcaneo-cuboid  (Long  Plantar)  Ligament  (Fig.  20<l),  the  more  super- 
ficial of  the  two  jdantar  ligaments,  is  the  longest  <d'a!l  the  ligaments  of  the  tarsus: 
it  is  attached  to  the  under  surface  of  the  os  calcis,  from  near  the  tuberosities,  as  far 
forward  as  the  anterior  tubercle;  its  fibres  pass  f«>rward  to  be  attached  to  the 
ridge  on  the  under  surface  of  the  cuboid  hone,  the  m«»re  superficial  fibres  being 
continued  «»nward  to  the  bases  of  the  second,  third,  and  fourth  metatarsal  b(»nes. 
This  ligament  cro.sses  the  groove  on  the  under  surface  of  the  cuboid  hone,  convert- 
ing it  into  a  canal  for  the  passage  of  the  tendon  of  the  Peroneus  longus. 

The  Short  Calcaneo-cuboid  (Short  Plantar)  Ligament  lies  nearer  to  the  bones 
than  the  preceding,  from  which  it  is  separated  by  a  litrle  adipose  tissue.  It  is 
exceeilingly  broad,  about  an  inch  in  length,  and  extends  from  the  tubercle  and  the 
depression  in  front  of  it,  on  ibe  fore  part  of  tlie  under  surface  of  the  os  calcis,  to 
the  inferior  surface  of  the  cuboid  bone  behind  the  peroneal  groove. 
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Sjmovial   Membrane. — The  synovial   memUraTic  in   this  joint  is  distinct, 
linos  the  inner  siirfiice  of  the  ligaiiionts. 

Actions. — The  movements    |iernjittorl  between   the  os  calcia  and  cuboid  are 
limited  Im  a  slight  gliding  upon  each  other. 

3.  The  Ligaments  roNNECTiN«i  the  Os  Cai.cis  and  Navicular. 

Though  the.se  two  bones  do  not  directly  articulate,  they  are  connected  together 
by  two  ligaments : 

Superior  or  Externul  Ciileaneo-nuvinilar. 
Inferior  or  Internal  Cah'jiueo-iuivicular. 

The  Superior  or  External  Calcaneo-navicular  (Fig.  264)  arises,  as  already 
mentioned,  witli  the  internal  calcaneo-euboid  in  the  deep  hollow  between  the 
astragalus  and  os  calcis;  it  jmsaes  forward  from  the  inner  8ide  of  the  anterior  ex- 
tremity of  the  OS  cak'is  to  the  outer  side  of  the  navicular  bone.  These  two  liga- 
ments resemble  the  letter  Y,  beiu>r  blended  toL'ether  behind,  but  separated  in  front. 
The  Inferior  or  Internal  Calcaneo-navicular  (Fig.   2tJ6)  is    by  far  the  larger 

and  stronger  of  the  twu  Hgaments  between 
these  bones;  it  is  a  broad  aud  thick  hand  of 
fibres,  which  passes  forward  anrl  inward  fnun 
the  anterior  margin  of  the  sustentaculum  tali 
of  the  OS  calci.s  to  the  under  surface  of  tlie 
navicular  bone.  This  ligamenl  not  only 
serves  to  connect  the  ok  calcis  and  navicular, 
but  supports  the  bead  of  the  astragalus,  form- 
ing part  of  the  articular  cavity  in  which  it  is 
received.  The  upper  surface  presents  a  fihro- 
cariilaginous  facet,  lined  bv  the  synovial 
membrane  ctuitinued  from  the  anterior  cal- 
caneo-astragaloid  articulation,  upon  which 
the  head  ol"  the  astragalus  rests.  Its  untirr 
tiurfaee  is  iu  contact  with  the  tendon  f)f  the 
Tibialis  posticus  muscle;  '  its  inner  border  is 
blended  with  the  fore  part  of  the  Deltoid 
ligament,  thus  completing  the  socket  for  the 
head  of  the  astragalus. 

Surgical  Anatomy.— The  infi'rior  calcaneo-nav- 
ieu^jir  IrtrnimTit.  hy  Mipjiortiiiia;  iht' lieiiil  uf  the  uslra^- 
alns.  i.s  priniMjaUy  x^oiiferritHl  in  uiaiidaihing  the 
an-h  of  the  toot,  and  wluii  it  yields  die  head  of 
the  a.*tnijral<i8  is  prc»se<l  tl<iwnwar<l,  inwunl,  and  for- 
ward bytheweiplit  nf  the  IwmIv.  and  the  fmit  Infoiues 
flatt^'ned,  exiuojtled.  utiil  turtied  mUwanl,  eoii.stilntin|Cj 
the  disietise  known  as  jint-f<rt,t.  This  lipuiieiit  con- 
tains a  t'onsidenihli*  aninunt  of  elastic  lil)re,  st>  as  to 
^'ive  elasticity  tu  the  anh  jukI  .s]irin«  ta  the  foot; 
i*^     '  lience  it  is  si»uii;titneK  eulled  the  '* spring''  iipamcnt. 

It  is  sutv|)nrte(l.  on  its  under  surfaee,  by  the  tendon 
of  tlie    rihiulis   jxwtieus,   wbieh   s]>reads  out   at  its 
_        .      -    1  insertiun  iiUi»  i\  nuudterof  (iiseirnli  whiih  are  atlaehed 

Fio.  2«6.-yganieute  of  the  plmiUr  lurliice    to  m.>st  nf  the  tarsal  and  inetatarsjd  tM.nes ;  this  pro- 
of the  ftwt.  vents  undue  stretohnijif  nl  the  litameat  and  is  a  pro- 
tection apainst  the  occurrcn<-e  of  flat-foot. 

4    AttTIClTLATIOX    OP   THE   AsTRAOALl'S  WITH  THE  NaVICI  LAR  BoNE. 

The  articulation  between  the  astragalus  nn<l  navicular  is  an  arthrodial  joint : 
the  rounded  bead  of  the  astragalus  being  received  into  the  concavity  formed  by 

>  Mr  Hancock  df«!ribtrs  an  extension  of  this  liKJiinent  upwani  on  the  inner  side  of  the  fool, 
which  ooinpletes  the  socket  of  the  joint  in  that  direction  (LattftJ,  1806,  vol.  i.  p.  618| 
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the  posterior  surface  of  tbe  navicular,  the  anterior  articulating  surface  of  the 
calciineum,  and  the  upper  surface  of  the  inferior  calcaneo-uavicidar  ligauieiit, 
vhich  fills  up  the  triangular  interval  hetNveen  those  bones.  The  only  ligament  of 
this  joint  is  the  fliiperior  astragalo -navicular.  It  is  a  broad  band,  which  passes 
obliquely  forward  fniui  the  neck  of  the  astragalus  to  the  superior  surface  of  the 
navicular  bone.  It  is  thin,  and  weak  in  texture,  and  covered  by  the  Extensor  ten- 
dons.    The  inferior  calcaneo-navicular  supplier?  the  place  of  an  inferior  ligament. 

The  Synovial  Memhrane  which  lines  the  joint  is  continued  forward  from  the 
anterior  culcanen-astragaloid  articulation. 

Actions.— This  articulation  (termits  of  considerable  raobiiity,  but  its  feebleness 
is  such  as  to  alhivr  occasionally  of  dislocation  of  the  other  btmes  of  the  tai-sus 
from  the  astragalus. 

The  franttverge  tarsal  or  ttteJio-tamal  Joittt  is  formed  by  the  articulation  of  the 
08  calcis  with  the  cuboid,  and  by  tbe  articulation  of  the  astragalus  with  the  nav- 
icular. The  movement  which  takes  place  in  this  joint  is  more  extensive  than  that 
in  the  other  tarsal  joints,  and  consists  of  a  sort  of  rotation  hy  means  of  which  the 
sole  of  the  foot  may  be  slightly  flexed  and  extended  or  carried  inward  and  outward. 

5.  The  Articulation  of  the  Navicular  with  the  Cuneiform  Bones. 

The  navicular  is  connected  to  tbe  three  cuneiform  bones  by 
Dorsal  and  Plantar  ligaments. 

The  Dorsal  Ligiuiients  are  small,  l(>ngitudinal  bands  of  fibrous  tissue  arranged 
as  three  bundles,  one  to  each  of  the  cuneiform  bones.  That  bundle  of  fibres 
which  connects  the  navicular  with  the  internal  cuneiform  is  continued  round  the 
inner  side  of  the  articulation  to  be  continuous  with  the  plantar  ligament  whi<rh 
connects  these  two  bones. 

The  Plantar  Ligaments  have  a  similar  arrangement  to  those  on  tbe  dorsum. 
They  are  strengthened  by  [irocesses  given  off  from  the  tendon  of  the  Tibialis  po.sticus. 

Actions. — The  movements  permitted  between  the  navicular  un<l  cuneiform 
bones  are  limited  to  a  slight  gliding  upon  each  other. 

The  Synovial  Membrane  of  these  joints  is  part  of  the  great  tarsal  synovial 
membrane. 

6.  The  Articulation  of  the  Navicular    with  the  Cuboid. 

The  navicular  bone  is  connected  with  the  cuboid  by 

Doi-sal,  Plantar,  and  Interosseous  ligaments, 

The  Dorsal  Ligament  consists  of  a  band  of  fibrous  tissue  which  passes  obliquely 
forward  and  outward  from  the  navicular  to  the  cuboid  bone. 

The  Plantar  Ligament  consists  of  a  band  of  fibrous  tissue  which  passes  nearly 
transversely  between  these  two  bones. 

The  Interosseous  Ligament  consists  of  strong  transverse  fibres  which  pass 
between  the  rough  non-articular  jmrtions  of  the  lateral  surfaces  of  these  two 
bones. 

Actions. — The  movements  permitted  between  the  navicular  and  cuboid  bones 
are  limited  to  a  slight  gliding  upon  each  other. 

The  Synovial  Membrane  of  this  joint  is  part  of  the  great  tarsal  synovial 
membrane. 

7.  The  Articulation  of  the  Cuneiform  Bones  with  each  other. 

These  bones  are  connected  together  by 

Dorsal,  Plantar,  and  Intero.sseous  ligaments. 

The  Dorsal  Ligaments  consist  of  two  bands  of  fibrous  tissue  which  pass  trans- 
versely, one  connecting  the  internal  with  the  middle  cuneiform,  and  the  other 
connecting   the   middle   with   the  external  cuneiform. 

The  Plantar  Ligaments  have  a  similar  arrangement  to  those  on  the  tlorsum. 
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They  are  strengtheneil  by  the  processes  given  off"  from  the  tendon  of  the  Tibialis 
posticus. 

The  Jnterosseous  Ligaments  consist  of    strong  transverse  fibres    which  pass  i 
between  the  rough   non-artieiilur  poriious  of  the  lateral  surfaces  of  the  adjacent 
cimeiturm  bones. 

The  Synoyial  Membrane  of  these  jofnis  is  part  of  the  great  tarsal  synovial 
membrane. 

Actions. — The  moveuienls  jiermitled  between  the  cuneiform  bones  are  limited 
to  a  slight  gliding  upon  each  other, 

8.  The  AitTicuLATioN  of  the  Extekxal  Cineiform  Bone  witu  the  Ci'doib, 

These  bones  are  connected  together  by 

Dorsal,  Plantar,  an<l  Interosseous  ligaments. 

The  Dorsal  Ligament  consists  of  a  bund  of  fibnnis  tissue  which  passes  ti^ans- 
versely  between  these  two  bones. 

The  Plantar  Ligament  bits  a  similar  arrangement.  It  is  strengthened  by  a 
process  given   off  from  the   ten<ion   of  the   Tibialis   posticus. 

The  Interosseous  Ligament  consists  of  strong  transverse  fibres  which  pass 
between  the  rough  non-articular  portions  of  the  lateral  surfaces  of  the  adjacerjt 
sides  of  these  two  bones. 

The  Synovial  Membrane  of  this  joint  is  part  of  the  great  tarsal  synovial 
membrane. 

Actions. — ^The  movements  permitted  between  the  external  cuneiform  and  cuboid 
are  limited  to  a  slight  gliding  upon  each  other. 

Nerve-supply. — All  the  j<unts  of  the  tarsus  are  supplied  by  tbc  anterior  tibial 
nerve. 

Surgical  Anatomy,— In  spite  of  the  great  stren»ftli  of  the  li^iiaiiients  which  connect  the 
larsa!  bones  toj^ether,  tli.«lortition  at  some  of  the  tarsal  joints  does  otvnsi(.>nnlly  fict'iir :  thoii^L'h,  on 
aceoimt  of  the  sp^jngy  ehamoter  of  the  bouefi,  they  are  mnn^  tm|uently  broken  than  dislocHtt'd, 
as  the  result  of  violence.  \\' hen  dis!».>cjjtion  does  i^ecur.  it  is  umst  eomuKmly  in  cjinnection  with 
the  astragalus;  for  not  only  intiy  this  Iwine  be  dislocated  from  tlie  tibtu.  ami  fibula  at  tlit^  ankle- 
joint,  but  the  other  hones  may  bt?  dislocated  fnim  it,  tlio  trofhleur  surfat-e  of  the  hone  remaitiin>r 
iti  siffi  in  the  tibio-tibulLU-  mortise.  This  foiistitutes  what  is  known  as  the  rndtttAntfjutfltl 
«U.slLH?ation.  Or,  aa:ain,  the  astragalus  ujay  be  diskw-ated  Ironi  all  its  connections — frniu  the 
tibiii  and  filuda  aljove.  the  os  caleis  Iwlovv.  and  tlie  navicular  in  fhmt — and  nuiy  even  underco  a 
rotation,  either  on  a  vertical  or  horizontal  axis.  In  the  former  case  the  lotii;  axis  (if  (he  l«>ne 
heeoniini!:  directed  tien:)S!4  the  joint,  so  that  the  head  faces  the  articular  surface  t»n  one  f>r 
utlier  malleolus;  or,  in  the  latter,  the  lateral  surfa<.'es  hecominj;  dirccte<l  upward  and  down- 
ward, wj  that  the  tnichlear  surface  fav'cs  to  one  or  \\w  tithcr  .side.  Finally,  ilisliK-utinn  may 
<.HTur  at  the  medio-tarsal  joint,  the  anterior  tarsal  b<.ines  heinjr  luxated  from  the  asiraj^rahis  and 
caleaneum.  The  oilier  tarsal  hones  are  also,  tK"casionally,  thou.firh  rarely,  disKx-jiletl  from  their 
connect  ion.s. 

VI.  Tarso -metatarsal  Articulations. 

These  are  arthrodial  joints.  The  bones  entering  into  their  formation  are  four 
tarsal  bones — viz.  the  internal,  middle,  and  external  cuneifonn  and  the  cuboid — 
which  articulate  with  tbc  metatarsal  bones  of  the  five  toes.  The  metatarsal  bone 
of  the  great  toe  articulates  with  the  internal  cuneiform  ;  that  of  the  second  is 
deeply  wedged  in  between  the  internal  anVl  external  cuneiform,  resting  against  the 
mi<ldle  cuneiform,  and  being  the  most  strongly  articulated  of  all  the  metatar.-^al 
bones;  the  third  metatarsal  nrticulates  with  the  extremity  of  the  external  eitnei- 
forra ;  the  fourth  with  the  cuboid  and  exteraal  cuneifonn  ;  and  the  fifth,  with  the 
cuboid.  The  articidar  surfaces  are  covered  with  <!artilage,  lined  by  synovial 
membrane,  and  connected  together  by   tbc  f(dlowing  ligaments: 

Dorsal.  Plantar.  Interosseous. 

The  Dorsal  Ligaments  consist  of  strong,  flat,  fibrous  bamls,  which  connect  the 
tarsal  with  the  metatarsal  bones.  The  first  metatarsal  is  connected  to  the  internal 
cuneiform  by  a  single  broad,   thin,    fibrous   band;  the  second  has  three  dorsal 
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ligaments,  one  from  each  cuneiform  bone;  the  third  hiLs  one  from  the  external 
cuneiform  ;  the  fourth  him  two,  one  from  the  external  euneiform  an<l  one  from  the 
cuboid ;  andl  the  fifth,  nrie  from  the  cub<»i<l. 

The  Plantar  Ligaments  consist  of  lnngitu<linal  and  ublique  fibrous  bands 
connecting  the  tai-sal  and  metatarsal  bones,  but  disj>osed  with  less  regularity 
than  on  the  dorsal  surface.  Those  for  the  first  an<l  second  metatarsal  are  the  most 
strongly  marked;  the  second  and  third  metatarsal  receive  strong  fibrous  bands 
which  pass  obli«juely  across  from  the  inteinal  t-uneifoi-m ;  the  plantar  ligaments 
of  the  fourth  and  fifth  metatarsal  cnnsist  of  a  few  scanty  fibres  derived  from  the 
cubi>id- 

T be  Interosseous  Ligaments  are  three  in  number — internal,  middle,  an<l  external. 
The  internal  one  passes  from  the  outer  extremity  of  the  internal  cuneiform  U>  the 
adjacent  angle  of  the  second  metatarsal.  The  7niddh'  one,  less  strong  than  the 
preceding,  connects  the  external  cuneiform  with  the  adjacent  angle  of  the  second 
metatarsal.  The  eiicrnal  interosseous  ligament  eunnects  the  outer  angle  of  the 
external  cuneiform  with  the  adjacent  side  of  the  third  metatarsal. 

The  Synovial  Membrane  between  the  internal  cuneif<u'm  Ixvne  and  the  first 
metatarsal  bone  is  a  distinct  sac.  The  synovial  luembrane  between  the  middle  and 
external  cuneiform  behind,  and  the  second  and  third  metatarsal  bones  in  front,  is 
part  of  the  great  tarsal  synovial  membrane.  Two  prolongations  are  sent  forward 
from  it — one  between  the  adjacent  sides  of  the  secon<I  ami  third  metatarsal  bones, 
and  one  between  the  third  and  fourth  metatarsal  bones.  The  synovial  Tnembrane 
between  the  cuboid  and  the  fourth  and  fifth  metatarsal  bones  is  a  distinct  sac. 
From  it  a  prolongation  is  sent  forward  between  the  fourth  and  fifth  metatarsal 
bones. 

Actions. — The  movements  permitted  between  the  tarsal  and  metatarsal  bones 
are  limited  to  a  slight  gliding  uptjn  each  other. 

Articulatiox.s  of  the  Metatars.al  Boxes  with  each  other. 

The  base  of  the  first  metatarsal  bone  is  not  connected  with  the  second  meta- 
tarsal bone  by  any  ligaments;  in  this  res]>eet  it  resembles  the  thumb. 

The  bases  of  the  four  outer  metatarsal  bones  are  connected  together  by  dorsal* 
plantar,  and  interosseous  ligaments. 

The  Dorsal  Ligaments  consist  of  bands  of  fibrous  tissue  which  pass  transversely 
between  the  adjacent  nietatai*sal  bones. 

The  Plantar  Ligaments  have  a  similar  arrangement  to  those  «ui  the  dorsum. 

The  Literosseous  Ligaments  consist  of  strong  transverse  fibres  which  pass  between 
the  rough  non-articular  portions  of  the  lateral  surfaces. 

The  Synovial  Membrane  between  the  second  and  third  and  the  third  and  fourth 
metatarsal  bones  is  |>art  of  the  great  tarsal  synovial  membrane. 

The  synovial  membrane  between  the  fourth  and  fifth  metatarsal  bones  is  a 
prolongation  of  the  synovial  membt*ane  of  the  cubo-metatarsal  joint. 

Actions. — The  movement  permitted  in  the  tarsal  emls  of  the  metatarsal  bones 
is  limited  to  a  slight  gliding  of  the  articular  surfaces  upon  one  another. 

The  Synovial  Me.mbranes  in  tiik  Tarsal  and  Metatarsal  Joints. 

The  Synovial  Membranes  (Fig.  267)  finiml  in  the  articulations  of  the  tarsus 
and  metatarsus  arc  six  in  number:  one  for  the  posterior  calcaneo-astragaloid 
articulation;  a  second  for  the  anterior  calcaneo-astragaloid  and  astragalo-navicular 
articulations;  a  third  for  the  calcaneo-cuboiii  articulation:  and  a  fourth  for  the 
articulations  of  the  navicular  with  the  three  cuneiform,  the  three  cuneiform  with 
each  other,  the  external  cuneiform  with  the  cuboid,  and  the  middle  and  extern.il 
cuneiform  with  the  bases  of  the  second  and  third  metntarsal  hones,  and  the  lateral 
.surfaces  of  the  second,  third,  ami  fi»urth  metatarsal  bones  with  each  other;  a  fifth 
for  the  internal  cuneiform  with  the  nietatari^al  bone  of  the  great  toe;  and  a  sixth 
for  the  articulation  of  the  cuboid  with  the  fourth  and  fifth  raetatai-sal  bones.     A 
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small  synovia!  membrane  is  soraetimes  found  between  the  contiguous  surfaces  of  the 
navicular  and  cuboid  hones. 

Nerve-supply. — The  nerves  supplying  the  tarso-meta tarsal  joints  are  derived 
from  the  anterior  tibial. 

The  di(/i(al  extremities  of  all  the  metatarsal  bones  are  connected  together  by 
the    t)'(tnHven<e   ntefaturnal  Hffamenf. 

The  Transverse  Metatarsal  Ligament  is  a  narrow  fibrous  band  which  passes 
transvei-sely  across  the  anterior  extremities  of  all  the  metatarsal  bones,  connecting 
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Fro.  267.— Oblique  seclion  of  the  articulnliuiib  of  the  tarsus  and  QU'laUraus.    Showing  the  six  synovUil 
membranes. 

them  together.  It  is  blended  anteriorly  with  the  plantar  (glenoid)  ligament  of 
the  mctatarso-phahingeal  articulations.  To  its  po.sterior  border  is  connected  the 
fascia  covering  the  Interossei  muscles.  Its  superficial  surface  is  concave  where 
the  Flexor  len<Ions  j^ass  over  it.  Bcueath  it  the  tendons  of  the  Interoysei  muscles 
pass  to  their  insertion.  It  iliffers  from  the  transverse  metacarjial  ligament  in  that 
it  connects  the  metatarsal  bone  of  the  great  toe  with  the  rest  of  ihe  metatarsal 

bones.  

Vn.  Metatarso-phalangial  Articulations. 

The  raetatarso-phalangoal  artictilutions  are  <>f  the  condyloid  kind,  formed  by  the 
reception  of  the  rounded  head  of  the  metatarsal  bone  into  a  superficial  cavity  in  the 
extremity  of  the  first  phalanx. 

The  ligaments  are — 

Plantar.  Two  Lateral. 

The  Plantar  Ligaments  (Glenoid  liguments  of  Cruveilhier)  are  thick,  dense, 
fibrous  structures.  Each  is  f^laced  on  the  plantar  surface  of  the  joint  in  the 
interval  between  the  lateral  ligaments,  to  which  they  are  connected;  they  are 
loosely  united  to  the  metatarsal  bone,  but  very  firmly  to  the  base  of  the  first 
phalanges.  Their  plantar  surface  is  intimately  blended  with  the  transverse  nieta- 
tarsiil  ligament,  and  presents  a  groove  for  the  jiassage  of  the  Flexor  tpndons,  the 
sheath  surrounding  which  is  connected  to  each  side  of  the  groove.  By  their  deep 
surface  chey  form  part  of  the  articular  surface  for  the  head  of  the  metatarsal  bone, 
and  are  lined  by  a  synovial  membrane. 

The  Lateral  Ligaments  are  strong,  rounded  cords,  placed  one  on  each  side  of  the 
joint,  each  being  attached,  by  one  extremity,  to  the  posterior  tubercle  on  the  side  of 
the  hencl  of  the  metutarsal  bone  ;  and,  by  the  other,  to  the  contiguous  extremity  of 
the  phaliinx. 

The  Posterior  Ligament  is  supplied  by  the  extensor  tendon  j)laced  over  the  back 
of  the  joint. 

Actions. — The  mt»veuients  permitted  in  the  metatarso-phalaugeal  articulations 
are  flexion,  extension,  abduction,  and  adduction. 
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Vm.  Articulations  of  the  Phalanges. 

The  articulations  of  the  plmlanges  are  ginglymus  joints. 

The  ligaments  are- 
Plantar.  Two  Laieral. 

The  arrangement  of  these  ligaments  is  similar  to  those  in  the  metatarso- 
|ihalangeal  articulations ;  the  extensor  tendon  supplies  the  place  of  a  posterior 
ligament. 

Actions. — The  nnly  moveracnt.«t  permitted  in  the  phaltingeal  joints  are  flexion 
and  extension;  these  movements  are  more  exiensive  between  the  first  and  second 
phalanges  than  between  the  second  and  third.  The  movement  of  flexion  is  very 
considerable,  but  extension  is  limited  by  the  anterior  and  latenil  ligaments. 

Surface  Form. — The  principal  joints  which  it  is  necessan-  to  distinguish,  with  rccard  totbe 
suiigery  of  the  loot,  are  the  medio-tarsal  and  the  tarso-melatarssiil  joints.  The  joint  between  tlie 
astnwridus  and  the  navicular  is  best  found  bi'  ineaDS  of  the  tnlwreleof  the  (niviiular  Ume,  (or 
the  line  of  the  joint  is  immediately  behind  this  process.  If  the  foot  is  ^nisiped  and  forcibly 
extended,  a  rounded  prominence,  the  head  of  the  astragalus,  will  apf»ear  on  the  inner  side  of" 
the  dontuui  in  front  of  the  ankle-joint,  and  if  a  knife  is  carried  downward,  just  in  front  td'  this 
proininemM-'  and  liehiiHl  the  line  of  the  navicular  tuben;lc.  it  will  enter  the  astnigalo-navimilur 
joint.  The  calcane<j-cul)Oid  joint  is  situated  midway  Iwlween  the  external  malleolus  and  llie 
prominent  end  of  the  fifth  metatarsal  tione.  The  plane  of  the  joint  is  in  the  same  line  jts  that 
of  the  astragalo-navieular.  The  X'osition  of  the  joint  between  the  fifth  ntetatarsal  hone  and  the 
cuboid  is  easily  found  by  the  projection  of  the  fifth  metatarsal  bone,  which  is  the  guide  to  it. 
The  direction  of  the  line  of  the  joint  is  very  oblique,  so  that,  if  continueil  onward,  it  would 
pass  through  the  head  of  the  first  metatarsjil  bone.  The  joint  between  the  fourth  metatjtrsii! 
bone  and  the  cuboid  an*l  external  euneifonu  fs  the  direct  continuation  inward  of  (he  previous 
joint,  but  its  plane  is  less  oblioue  ;  it  would  U*  represented  by  a  line  drawn  from  the  outer  side 
of  the  articulation  i4»  the  middle  of  the  first  metatarsal  bone.  The  plane  of  the  joint  between 
the  third  met^itarsid  bone  and  (he  external  cuneiform  is  almost  transven*.  It  would  be  repre- 
N?nted  by  a  line  drawn  from  the  outer  side  ol'  the  joint  lo  the  hum  of  the  first  metatursal  Imjuc. 
The  tarso-metatarsal  articulation  of  the  great  ttje  corresponds  to  a  groove  which  can  be  felt  by 
making  firm  pressure  on  (ho  inner  side  of  the  foot  one  inch  in  front  of  the  tubcjvle  on  the 
navicular  bone;  and  the  joint  between  the  second  metatarsal  bone  and  the  middle  euneiPonn  is 
to  be  tound  on  the  dorsum  of  the  foot,  half  an  inch  behind  the  level  of  the  tarso-metutarsd 
joint  of  the  great  toe.  The  hue  of  the  joints  between  the  metatarsal  bones  ami  the  first 
phalanges  is  about  an  inch  behind  the  webs  of  the  corresponding  toes. 
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THE  Muscles  are  connected  with  the  bones,  cartilages,  ligaments,  and  akin, 
either  directly  or  through  the  intervention  of  fibrous  atructtires  called  tendon,<* 
or  aponeuroses.  Where  a  muscle  ii«  attached  to  bone  or  cartilage,  the  fibres  ter- 
minate in  blunt  extremities  upon  the  periosteum  or  perichondrium,  and  do  not 
corae  into  direct  relation  with  the  osseous  or  cartilaginoun  tissue.  Where  niusclesi 
are  connected  with  the  skin,  tbev  either  lie  as  a  flattened  layer  beneath  it,  or  are 
connected  with  its  areolar  tissue  by  larger  or  smaller  bundles  of  fibres,  as  in  the 
muscles  of  the  face. 

The  muscles  vary  extremely  in  their  form.  In  the  limbs,  they  are  of  consid- 
erable length,  especially  the  more  superficial  ones,  the  deep  ones  being  generally 
broad  ;  they  surround  the  hones  ami  form  an  important  protection  to  the  various 
joints.  In  the  trunk  they  are  broad,  flattened,  and  expanded,  forming  the  parictes 
of  the  cavities  which  they  enclose ;  bence  the  reason  of  the  terms,  /ow-r/»  broad^ 
nftorfy  etc.,  used  in  the  description  of  a  muscle. 

There  is  a  considerable  variation  in  die  arrangement  of  the  fibres  of  certain 
muscles  with  reference  to  the  tendons  to  which  they  are  attached.  In  some,  the 
fibres  are  parallel  and  run  directly  from  their  origin  to  their  insertion  ;  these  are 
(|uadrilateral  muscles,  such  as  the  Thyro-hyoid.  A  modification  of  these  is  found 
in  the  fusiform  muscles,  in  which  the  fibres  are  not  quite  ]jarnllel,  but  slightly 
curved,  so  that  the  muscle  tapers  at  each  end ;  in  their  action,  however,  they 
resemble  the  quadrilateral  muscles.  Secondly,  in  other  muscles  the  fibres  are 
convergent ;  arising  by  a  broad  origin,  they  converge  to  a  narrow  or  pointed 
insertion.  This  arrangement  of  fibres  is  found  in  the  triangular  muscles — *■.  «/.  the 
Temporal.  In  some  muscles,  which  otherwise  would  belong  to  the  quadrilateral 
or  triangular  type,  ihe  origin  and  insertion  are  not  in  the  same  plane,  hut  the  plane 
of  the  line  of  origin  intersects  that  of  their  insertion  ;  such  is  the  case  in  the 
Pectineiis  muscle.  Thirdly,  in  some  muscles  the  fibres  are  oblique  and  converge, 
like  the  plumes  of  a  pen,  to  one  side  of  a  tendon,  which  runs  the  entire  length  *»f 
the  muscle.  Such  a  muscle  is  rhomboidal  or  penntform,  as  ihe  I\n'onei.  A 
modification  of  these  rhomboidal  muscles  is  found  in  those  cases  where  oblique  fibres 
converge  to  both  sides  of  a  central  tendon  which  runs  down  the  middle  of  the 
muscle;  these  are  called  hipenniform,  and  an  example  is  afforded  in  the  Rectus 
femoris.  Finally,  we  have  muscles  in  which  the  fibres  are  arranged  in  curved 
bundles  in  one  or  more  planes,  as  in  the  Sphincter  muscles.  The  arrangement  of 
the  muscular  fibres  is  of  considerable  importance  in  rcsftect  to  their  relative 
strength  and  range  of  movement.  Tliose  muscles  where  the  fibres  are  long  and 
few  in  number  have  great  range,  but  diminished  strength ;  where,  on  the  other 
hand,  the  fibres  are  short  and  more  numerous,  there  is  great  power,  but  lessened 
ran^e. 

Muscles  diff'er  much  in  size:  the  Gastrocnemius  forms  the  chief  bulk  of  the 
back  of  the  leg,  and  the  fibres  of  the  Sartorius  are  nearly  two  feet  in  length,  whilst 

'The  MiiJH'les  ami  FubcLp  are  descrU.>ed  ronjointly,  in  order  thiil  th<?  Ktudfnl  may  ttmsider  the 
armngt'iufnt  of  tho  IriUer  iu  his  dlssfrtion  nf  the  former.  It  is  mre  for  the  student  of  «natoTny  in  this 
etiuntrr  In  hnve  tho  opportunity  of  flisaectinitf  the  fiuH-in*  separately  ;  ami  it  is  far  this  re^isoii,  as  wrll 
!i*i  I'rorii  the  ••Ioh«?  r'<iniKTtion  thnt  exists  helweenthe  inusrlcN  awl  thuir  investing  sheaths,  thnt  they  are 
considered  together.  Some  general  ohservations  an*  first  nuirle  on  she  nrmtoniy  of  the  nuiisoles  nnd 
fuciae,  the  special  description  being  given  in  contioction  with  the  diflerenl  regions. 
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the  Stapedius,  a  small  muscle  of  the  internal  ear,  weighs  about  a  grain,  and  its 
fibres  are  not  more  than  two  lines  in  length. 

The  names  applied  to  the  various  muscles  have  been  dorived^ — 1.  from  their 
situation,  as  the  Tibialis.  Radialis,  Ulnaris,  I*eroneus;  2,  from  their  tiireetion,  as 
the  Rectus  abdominis,  Obliijui  capitis,  Transversalis  ;  -3.  from  their  uses,  as  Flexors, 
Extensors,  Abductors,  etc. ;  4,  from  their  shape,  as  the  Deltoid,  Trapezius,  Khom- 
boideus;  5,  from  the  number  of  their  divisions,  as  the  Biceps,  the  Triceps;  6, 
from  their  points  of  attachment,  as  the  Sterno-cleido-mastoid,  8terno-hyoid. 
Sternothyroid. 

In  the  description  of  a  muscle  the  term  origin  is  meant  to  imjdy  its  more  fixed 
or  central  attacbment,  and  the  term  insertion,  the  movable  point  lo  which  the 
force  of  the  muscle  is  directed;  but  the  origin  is  absolutely  fixed  in  only  a  very 
small  number  of  muscles,  such  as  those  of  the  face,  which  are  attached  by  one 
extremity  to  the  bone  and  by  the  other  to  the  movable  integument;  in  the  greater 
number  the  muscle  can  be  made  to  act  from  either  extremity. 

In  the  dissection  of  the  musclea  the  stuilent  should  pay  especial  attention  to 
the  exact  origin,  insrrtion^  and  actions  of  each,  and  its  more  important  rrhitions 
with  surrounding  parts.  An  accurate  knowledge  of  the  points  of  attachment  of 
the  muscles  is  of  great  importance  in  the  determination  of  their  action.  By  a 
knowledge  of  the  action  of  the  muscles  the  surgeon  is  able  to  explain  the  causes 
of  displacement  in  various  forms  of  fracture  and  the  causes  which  produce 
distortion  in  various  deformities,  antl,  coiise<juentlv,  to  adopt  appropriate  treait- 
ment  in  each  case.  The  relations,  also,  of  srune  of  the  muscles,  especially  those  in 
immediate  apposition  with  the  larger  blood-vessels,  and  the  surface-markings  they 
produce,  sbtmld  be  especially  remembered,  as  they  form  useful  guides  in  the 
application  of  a  ligature  to  those  vessels. 

Tendons  are  white,  glistening,  fibrous  cords,  varying  in  length  and  thickness, 
sometimes  round,  sometimes  flattened,  of  considerable  strength,  and  devoid  of 
elasticity.  They  consist  almost  entirely  of  white  fibrous  tissue,  the  fibrils  of 
which  have  an  undulating  course  parallel  with  each  other  and  are  firndy  united 
together.  They  are  very  sparingly  supplied  with  bbMxl- vessels,  the  smaller 
tendons  presenting  in  their  interior  not  a  trace  of  them.  Nerves  also  are  not 
present  in  the  smaller  tendons,  but  the  larger  ones,  as  the  tendo  Achillis,  receive 
nerves  which  accompany  the  nutrient  vessels.  The  tendons  consist  principally  of 
a  substance  which  yields  gelatin. 

Aponeurofies  are  Hattened  or  ribbon-shaped  tendons,  of  a  pearly-white  color, 
iridescent,  glistening,  jind  similar  in  structure  to  the  tendons.  They  are  <lestitute 
of  nerves,  and  the  thicker  ones  only  sparingly  supplied  with  blood-vessels. 

The  tendons  and  aponeuroses  are  connecte<l.  on  the  one  hand,  with  the  muscles, 
and,  on  the  other  hand,  with  the  movable  structures,  as  the  bones,  cartilages, 
ligaments,  fibrous  membranes  (for  instance,  the  sclerotic),  and  the  synovial  mem- 
branes (subcrureus).  Where  the  mu.scular  fibres  are  in  a  direct  line  with  those 
of  the  tendon  or  aj«»neurosis,  the  two  are  ilirectly  continuous,  the  muscular  fibre 
being  distinguishable  from  that  of  the  tendon  only  by  its  striation.  Hut  where 
the  muscular  fibre  joins  the  tendon  or  aponeurosis  at  an  oblique  angle  the  former 
terminates,  according  to  Kolliker,  in  rounded  extremities,  which  are  received 
into  corj'esponding  depressions  on  the  surface  of  the  latter,  the  connective  tissue 
between  the  fibres  being  continuous  with  that  of  the  tendon.  The  latter  mode 
of  attachment  occurs  in  all  the  penniform  and  bipenniform  muscles,  and  in 
.those  muscles  the  tendons  of  which  commence  in  a  membranous  form,  as  the 
Ojistrocnemiiis  and  Soleus. 

The  fasciae  (fnst'ia,  a  bandage)  are  fibroareolar  or  aponeurotic  lanninjc  of 
variable  thickness  and  strength,  found  in  all  regions  of  the  body,  investing  the 
softer  and  more  delicate  organs.  The  fasciie  Lave  been  subdivided,  from  the 
situation  in  which   they  are  fonml,  into  twtt  groups,  superficial  and  deej). 

The  superjirial  fascia  is  found  iujiuedtately  beneath  the  integument  over  almost 
the  entire  surface  of  the  body.     It  connects  the  skin  with  the  deep  or  aponeurotic 
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fascia,  uinl  consists  of  fibro-areohir  tissue,  cnntaiuin^  in  its  meshes  pellicles  of  fat 
in  varying  ([uantity.  In  the  eyelids  and  scrotum,  where  adipose  tissue  is  rarely 
(leposite<l,  this  tissue  is  very  liable  to  senuis  infiltration.  The  superficial  fascia 
varies  in  thickness  in  different  ])arts  of  the  body :  in  the  groin  it  is  so  thick  as  to 
be  capable  of  being  subdivided  in  several  laminae,  but  in  the  pahn  of  the  hand  it 
is  of  extreme  thinness  and  intimately  adherent  to  the  integument.  The  superficial 
fascia  is  capable  of  separation  intu  two  or  more  layers,  between  which  are  found  the 
superficial  vessels  and  nerves,  as  the  superficial  epigastric  vessels  in  the  abdominal 
regi*m,  the  radial  and  ulnar  veins  in  the  forearm,  the  saphenous  veins  in  the  leg 
and  thigh,  and  the  superficial  lymphatic  glands;  certain  cutaneous  muscles  also  are 
situated  in  the  superficial  fascia,  as  the  Platysma  myoides  in  the  neck,  and  the 
Orbicularis  palpebrarum  around  the  eyelids.  This  fascia  is  most  distinct  at  the 
lower  part  of  the  abdomen,  the  scrotum,  perinreum,  and  extremities;  is  very  thin 
in  those  regions  where  muscular  fibres  are  inserted  into  the  integument,  as  on  the 
side  of  the  neck,  the  face,  and  anmnd  the  margin  of  the  anus.  Il;  is  very  <lense 
in  the  scal)>,  in  the  palms  of  the  bamls,  and  8<des  of  tlie  feet,  forming  a  fibro-fatty 
layer  which  hinds  the  integument  firmly  to  the  subjacent  structure. 

The  superficial  fascia  connects  the  skin  to  the  subjacent  parts,  facilitates  the 
movement  of  the  skin,  serves  as  a  soft  nidus  for  the  passage  of  vessels  and  nerves 
to  the  integument,  and  retains  the  warmth  of  the  body,  since  the  fat  contained  in 
its  arefdae  is  a  had  conductor  of  caloric. 

The  deep  faseui  is  a  dense,  inelastic,  unyielding  fibrous  membrane,  forming 
sheaths  for  the  muscles  and  affonling  them  broad  surfaces  for  attachment.  It 
consists  of  shining  tendinous  filires,  placed  parallel  with  one  another,  and  connected 
together  by  other  fibres  disposed  in  a  rectilinear  manner.  It  is  usually  exposed  on 
the  removal  of  the  superficial  fascia,  forming  a  strong  investment,  which  not  only 
hiu<ls  down  collt'Ctivety  the  muscles  in  each  region,  but  gives  a  separate  sheath  to 
each,  as  well  as  to  the  vessels  and  nerves.  The  fascise  are  thick  in  unprotected 
situations,  as  on  the  outer  side  of  a  limb,  antl  thinner  on  the  inner  side.  The  deep 
fa^ciie  assist  the  muscles  in  their  action  by  the  degree  of  tension  and  pressure  they 
make  upon  their  surface;  and  in  certain  situations  this  is  increased  and  regulated 
by  muscular  action  ;  as,  for  instance,  by  the  Tensor  vagiiue  femoris  and  Gluteus 
maximus  in  the  thigh,  by  the  Biceps  in  the  upjter  and  lower  extremities,  and 
Falmaris  longus  in  the  hand.  In  the  limbs  the  fa^Jci*  not  only  invest  the  entire 
limb,  but  give  oft'  septa  which  separate  the  various  muscles,  and  are  attached 
beneath  to  the  periosteum  :  these  prolongations  of  fasciae  are  usually  spoken  of  as 
intermuscular  septa. 

The  Muscles  and  Fascite  may  be  arranged,  according  to  the  general  division 
of  the  body,  into  those  of  the  cranium,  face,  and  neck  ;  those  of  the  trunk  ;  those  of 
the  upper  extremity;  and  those  of  the  h»wer  extreiuity. 

MUSCLES  AND  FASCIA  OF  THE  GRANIUM  AND  FACE. 

The  muscles  of  the  Cranium  and  Face  consist  of  ten  groups,  arranged  according 
to  the  region  in  which  they  are  situated: 

1.  Cranial  Region.  tl,   Superior  Maxillary  Region, 

2.  Auricular  Region.  7.    Inferior  Maxillary  Region. 

3.  Palpebral  Region.  8.   Intermaxillary  Region. 

4.  Orbital  Region.  9.   Temporo-maxillary  Region. 

5.  Nasiil  Region.  10.   I'terygo-maxillary  Region. 

The  muscles  contained  in  each  of  these  groups  are  the  following : 

1.   Cranial  Hegion.  2.  Aurif*ular  Region, 

Occipito-ft'ontalia.  Attollens  aurera. 

Attrahens  aurem. 
Retrahens  aurem. 
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3.  Palpebral  Region, 

Orbicularis  palpebrarum. 
Corrugator  supercilii. 
Tensor  tarsi. 

4.  Orbital  Region. 

Levator  palpebrae. 
Rectus  superior. 
Rectus  inferior. 
Rectus  internus. 
Rectus  externus. 
Obliquus  superior. 
Obliquus  inferior. 

5.  Nasal  Region. 

Pyramidal  is  nasi. 

Levator  labii  auperioris  alseque  nasi. 

Dilatator  naris  posterior. 

Dilatator  naris  anterior. 

Compressor  naai. 

Compressor  narium  minor. 

Depresaor  al»e  nasi. 


6.  Superior  Maxillary  Region. 

Levator  labii  superioris. 
Levator  angiiH  oris. 
Zygomaticus  major. 
Zygomaticus  minor. 

T.   Inferior  Maxillary  Region. 

Levator  labii  inferioris. 
Depressor  labii  inferioris. 
Depressor  augiili  oris. 

8.  Intermaxillary  Region. 

Bticcinator. 
Risorius. 
Orbicularis  oris. 

9.  Temporo-jnaxillary  Region. 

Miisseter. 
Temporal. 

10.  Pterygo-maxiUary  Region. 

Pterygoideus  externus. 
Pterygoideus  internus. 


1.  Cranial  Eegion— Occipito-frontalis. 

DiBSectiom  (Fig.  268).— The  head  being  sliaved,  aw\  x  hWk  jilaced  l)en('iith  the  buck  of 
the  neck,  make  a  vertical  incision  through  the  skin  from  lj«fore  backward,  cuiumencing 
at  the  r«x>t  of  the  uosc  in  front,  and  terminating  behind  at  the  occipital  protuberance ;  make 
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Flo.  aes.— Dissection  of  the  bt5*d.  fHce.  and  neck. 


a  second  incision  in  a  horizontal  direction  along  the  forehead  and  round  the  side  of  the 
heail,  from  the  anterior  to  the  pt^isterior  extremity  of  the  preceding.  Raise  the  j^kin  in  front, 
from  the  subjacent  muscle,  from  below  upwanl ;  this  must  he  dune  with  extreme  care, 
removing  the  integument  from  the  outer  wnrface  tjf  the  vessels  and  the  nerves  which  He 
between  the  two. 

The  Skin  of  the  Scalp. — This  is  thicker  than  in  any  other  part  of  the  body.     It 
is  intimately  adherent  to  the  superficial  fascia.     The  hair-follicles  are  very  closely 
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Bet  together,  ami  extend  throughout  the  whole  thickneaa  of  the  skin.     It  als<i  eon- 
tains  a  number  of  sebaceous  gliinds. 

The  auperflcial  fascia  in  the  oraniiil   region  is  a  firm,  dense,  fibro-fatty  layer, 
intimately  adherent  to  the  integument,  and  to  the  Occipito-frontalis  and  its  tendi- 
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Fio.  2fi9.— Muscles  of  the  head,  face,  and  neck. 

nous  aponeurosis;  it  is  continuous,  behind,  with  the  superficial  faseia  at  the  back 
part  of  the  neck  ;  and,  laterally,  is  continued  over  the  temjioral  fascia.  It  con- 
tains between  its  layers  the  superficial  vessels  and  nerves  and  niuch  granular  fat. 
The  Occipi to- frontalis  (Fig.  i26S.*)  is  a  Ivrnad  niusrulo-fibrftus  layer,  which  covers 
the  whole  of  one  side  of  the  vertex  of  the  skull,  frnm  the  occiput  to  the  eyebrow. 
It  consists  of  two  muscidar  slips,  separated  by  an  luterveninii  tendinous  aponeurosis. 
The  oceiffital  partiuH.  thin,  tjuadrilateni!  in  form,  and  about  an  inch  and  a  half  in 
length,  arises  from  the  outer  two-thirds  of  the  sufieri(hr  curved  line  of  the  occipital 
hone,  and  from  the  mastoid  portion  of  the  temporal.  Its  fibres  of  origin  are 
tendinous,  but  they  suon  become  muscular,  and  ascend  in  a  parullel  direction  to 
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terniiiiate  in  a  ten^iinoiis  aponeurosis.  The/r<^wte/  portion  is  ihin,  of  a  ijuadri- 
lateml  form,  and  intimately  udheront  to  the  superficial  fascia.  It  is  broader,  its 
fibres  are  longer,  and  their  structure  paler  than  tbe  occipital  portion.  Its  internal 
fibres  are  continuous  with  those  of  the  PyraiuidaHs  nasi,  lis  middle  fibres  become 
blended  with  the  Cornigator  supercilii  and  Orbii-nlaris  palpebrarum:  and  the 
outer  fibres  are  also  blended  with  the  latter  muscle  over  the  external  angular  pro- 
cess. Accoriling  to  Tbeile,  the  inneiinost  fibres  are  attached  to  the  nasal  bones, 
the  outer  to  the  external  angular  process  of  tbe  frontal  bone.  From  these 
attachments  the  fibres  are  directed  upwanl,  and  join  the  aponeurosis  below  the 
coronal  suture.  The  inner  margins  of  the  frontal  portions  of  tbe  i\s<\  muscles  are 
joined  together  for  some  distance  above  the  root  of  the  n<»se  ;  but  between  tbe 
occipital  portions  there  is  a  considerable,  though  variable,  interval,  which  is  occupied 
by  tbe  aponeurosis. 

The  aponeurosis  covers  tbe  upper  part  of  the  vertex  of  the  skull,  being 
continuous  across  the  middle  line  with  the  aponeurosis  of  tbe  opposite  muscle. 
Behind,  it  is  attached,  in  the  interval  between  the  occipital  origins,  to  the  occipital 
protuberance  and  superior  curved  lines  above  the  attachment  of  tbe  Trapezius  :  in 
front,  it  forms  a  short  and  narrow  prolongation  between  tbe  frontal  portions;  and 
on  each  side  it  has  connected  with  it  the  Attollens  and  Attrahens  aurem  muscles  ; 
in  this  situation  it  loses  its  aponeurotic  character,  and  is  continued  over  the 
temporal  fascia  to  the  zygoma  as  a  layer  of  laminated  areolar  tissue.  This 
aponeurosis  is  closely  connected  to  the  integument  by  tbe  firm»  dense,  fibro- 
fatty  layer,  which  forms  the  superficial  fascia  ;  it  is  connected  with  the  pericranium 
by  loose  cellular  tissue,  which  allows  of  a  considerable  degree  of  movement  fd"  the 
integument. 

Nerves.-^The  frontal  portion  of  the  Uccipito-frontalis  is  supplied  by  the  facial 
nerve;  its  occipital  portion  by  the  posterior  auricular  branch  of  the  facial,  and 
sometimes  by  tbe  occipitalis  minor. 

Actions.— The  frontal  portion  of  the  muscle  raises  the  eyebrows  and  the  skin 
over  the  root  of  the  nose,  an<l  at  the  same  time  draws  the  scalp  forward,  throwing 
the  integument  of  the  forehead  into  transverse  wrinkles.  The  posterior  portion 
draws  the  scalp  backward.  By  bringing  alternately  into  action  the  frontal  and 
occipital  portions  the  entire  scalp  may  be  moved  forward  and  backward.  In  the 
ordinary  action  of  the  muscles,  the  eyebrows  are  elevated,  and  at  the  same  time 
the  aponeurosis  is  fixed  by  the  posterior  portion,  thus  giving  to  tbe  face  the 
expression  of  surprise:  if  the  action  is  more  exaggerated,  the  eyebrows  are  still 
further  raised,  and  the  skin  of  the  forehead  thrown  into  transverse  wrinkles,  a^  in 
the  expression  of  fright  uv  horror. 

2.  Auricular  Region  (Fig.  269). 

Attrahens  aurem.  Attollens  aurem. 

Hetrahens  aurem. 

These  three  small  muscles  are  placed  immediately  beneath  the  skin  around  the 
external  ear.  In  man,  in  whom  tbe  external  ear  is  almost  immovable,  they  are 
rudimentary.  They  are  the  analogues  of  large  and  important  muscles  in  some  of 
the  mammalia. 

Dissection.— This  re<|uire8  coii.<lderable  fare,  and  should  be  perfomied  in  the  tullowing 
tminner:  To  exfMise  the  Attollens  aurem,  dr:\w  the  pinmi  or  brnad  parr  <jf  the  ear  duwnward. 
when  ii  tense  band  will  be  felt  beneath  the  f^kin.  i)a.ssinL'  (Vfun  the  wide  uf  the  bead  to  ttio 
upper  part  of  the  concha;  by  dividing  the  skin  over  this  bund,  in  a  direction  from  below 
npwani,  and  then  retle<!tinj?  it  on  eaidi  side,  the  nmsele  is  exjHised.  To  brini?  into  view  the 
Attrahens  aurem,  draw  the  helix  backwanl  by  meun.n  of  a  hmik,  when  the  mus<.-le  will  be  made 
tens4?.  and  may  be  exposed  in  a  similar  manner  to  the  preceding.  To  exposi!^  the  Retrahens 
aurem.  draw  the  pinna  Ifiirwar*!.  when  the  muscle,  Ijeinc;  made  tense,  may  be  felt  beneath  the 
skin  at  it«  insertion  into  the  hack  part  »jf  the  cuneha»  and  may  be  exposed  in  the  same  manner 
as  the  other  niusele^. 

The  Attrahens  aurem  {Aurieularin  anterior),  the  smallest  of  the  three,  is  thin, 
fan-shaped,  and  its  fibres  pale  and  indistinct;  they  arise  from  the  lateral  edge  of 
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the  aponenrosis  of  the  Occi pi to-fron talis,  and  converge  to  be  inserted  into  a 
projection  on  the  front  of  the  helix. 

Relations. — Supt'rji dally ^  with  the  skin  ;  deeplif,  with  the  areolar  tissue  derived 
from  the  aponeurosis  of  the  Occipito-fron talis,  beneath  which  are  the  tem[*oral 
artery  and  vein  and  the  temporal  fascia. 

The  AttoUens  aiirem  {AuricularU  itupenor),  the  largest  of  the  three,  h  thin 
and  fan-shaped:  its  fibres  arise  from  the  aponeurosis  of  the  Occipito-frontalis  and 
converge  to  be  inserted  by  a  thin,  flattened  tendon  into  the  upper  part  of  tlic 
cranial  surface  of  the  pinna. 

RelatioiiB. — Saperficialh/^  with  the  integument;  deephf,  with  the  areolar  ti.ssue 
derived  from  the  aponeurosis  of  the  ikcipito-frontalis,  beneath  which  is  the  temporal 
fascia. 

The  Eetrahens  aurem  (/I«m7(/«W«  posterior)  consists  of  two  or  three  Heshy 
fasciculi,  which  arise  fr(fm  the  mtustoid  portion  of  the  temporal  bone  by  short 
aponeurotic  fibres.  They  are  inserted  into  the  b>wer  part  of  the  cranial  surface 
of  the  concha. 

Relations. — Snpcrjiciallif,  with  the  integument ;  di-ep!i/,  with  the  mastoid  portion 
of  the  temporal  bone. 

Nerves. — The  Attrahens  and  Attollens  aurem  are  supplied  by  the  temporal 
branch  of  the  facial ;  the  Retrahens  aurem  is  supplied  by  the  posterior  auricular 
branch  of  the  same  nerve. 

Actions. — In  man,  these  muscles  possess  %'ery  little  acti(Ui :  the  Attrahens  aurem 
<iraws  the  ear  forward  and  upward;  the  Attollens  aurem  slightly  raises  it;  and  the 
Retrahens  aurem  draws  it  backward. 


3.  Palpebral  Region  (Fig.  269). 

Orbicularis  palpebrarum.  Levator  palpebroe. 

Corrugator  supereilii.  Tensor  tarsi. 

Dissection  (Fiir.  *jr>6K — In  order  to  exoose  the  inuwles  of  tho  face,  continue  the  Umiri- 
ttidinal  incision  made  in  the  disset;tiun  ul"  the  ()eoi|)ito-fnintalis  duwn  the  median  line  of  the 
fiice  to  the  tip  of  the  nose,  and  froui  this  |xi»int  onward  to  the  upper  lip;  and  earrj*  unother 
incision  along  the  margin  of  the  iip  to  the  angle  of  the  mouth,  and  transversely  acntss  the  face 
to  the  anple  of  the  jaw.  Then  make  uu  incision  in  frunt  of  the  external  ear.  from  the  anjrle  of 
the  juw  upward,  t4i  join  the  transverse  incision  made  in  exposing  the  ()i-eii>i(()-fn>ntali.s. 
These  inelsions  iutludc  a  s(|nare-sha[>ed  flap,  whieh  should  he  removed  in  t!ie  direction  marked 
in  the  tignre,  with  eare,  as  the  nuiscles  at  some  fwints  are  iniiniately  adherent  to  ihe 
integument. 

The  Orbicularis  palpebrarum  is  a  sphincter  muscle,  which  surrounds  the  cir- 
cumference of  the  orbit  and  eyelids.  It  arises  from  the  internal  angular  process 
of  the  frontal  bone,  from  the  nasal  process  of  the  superior  maxillary  in  front  of  tlie 
lachrymal  groove  for  the  na.sal  duct,  and  from  the  anterior  surface  and  borders  of  a 
short  tendon,  the  tenda  piil/>i'l>rtirum,  placed  at  the  inner  angle  of  the  orbit.  From 
this  origin  the  fibres  are  directed  outward,  forming  a  broad,  thin,  and  flat  layer, 
which  covers  the  eyelids,  surrounds  the  circumference  of  the  orbit,  and  spreads  out 
over  the  temple  and  downward  on  the  cheek.  The  palpebral  portion  (ciliaris)  of  the 
Orbicularis  is  thin  antl  pale  ;  it  arises  from  the  bifurcation  of  the  tetido  paljfchrarutu, 
and  forms  a  series  of  concentric  curves,  which  are  united  on  tbe  (uiterside  of  the  eye- 
lids at  an  acute  angle  by  a  cellular  raphe,  sotne  being  inserted  into  ilie  external  tar.-^al 
ligament  and  malar  hone.  Tbe  orbicular  portion  (orbicularis  iatus)  is  thicker  and 
of  a  reddish  color:  its  fibres  are  well  devebii>ed,  and  fomi  complete  ellipses.  The 
upper  fibres  of  this  portion  blend  witli  the  Occipito-frontalis  and  Corrugator 
supereilii. 

Relations. — By  its  superfiidcU  surface,  with  the  integument.  By  its  deep 
Burftwe^  above,  with  the  Occipito-frontalis  and  Corrugator  supereilii,  with  which 
it  is  intimately  blended,  and  with  the  supra-orbital  vessels  and  nerve ;  below,  it 
covers  the  lachrymal  sac,  and  tbe  origin  of  the  Levator  labii  superioris  alteque 
nasi,  the  Levator  labii  superioris,  and  tbe  Zygomatictis  minor  muscles.     Inter- 
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nally,  it  is  occasionally  blended  with  the  PyramieJalis  nasi.  Externally,  it  lies 
on  the  temporal  fascia,  On  the  eyelids  it  is  sejmrated  from  the  conjunctiva  by 
the  Levator  palpebraB,  the  tarsal  ligaments,  the  tarsal  plates,  and  the  Meibomian 
glands. 

The  tendo  palpebrarum  (tendo  oculi)  is  a  short  tendon,  about  two  lines  in  length 
and  one  in  breadth,  attached  to  the  nasal  process  of  the  superior  maxillary  bone 
in  front  of  the  lachrymal  groove  for  the  nasal  duct.  Crossing  the  lachrymal  sac, 
it  divides  into  two  parts,  each  division  being  attached  to  the  inner  extremity  of  the 
corresponding  tarsal  plate.  As  the  tendon  crosses  the  lachrymal  sac,  a  strong 
aponeurotic  lamina  is  given  off  from  the  [losterior  surface,  which  expands  over 
the  sac.  and  is  attached  to  the  ridge  on  the  lachrymal  bone.  This  is  the  reflected 
aponeurosis  of  the  tendo  palpebrarum. 

Use  of  Tendo  oculi. — Besides  giving  attachment  to  part  of  the  Orbicularis 
palpebrarum,  and  to  the  tarsal  plates,  it  serves  to  suck  the  tears  into  the  lachrymal 
sac,  by  its  attachment  to  the  sac.  Thus,  each  time  the  eyelids  are  closed,  the  tendo 
oculi  becomes  tightened,  uud  draws  the  wall  of  the  lachrymal  sac  outAvard  and 
forward,  so  that  a  vacmim  is  made  in  the  sac,  and  the  tears  are  sucked  along  the 
lachrymal  canals  into  it. 

The  Cormgator  supercilii  is  a  small,  narrow,  pyramidal  muscle,  placed  at  the 
inner  extremity  of  the  eyebrow,  be- 
neath the  Occi pi tofron talis  and  mobncii-*  musclc. 
Orbicularis  palpebrarum  muscles. 
It  arises  from  the  inner  extremity 
of  the  superciliary  ridge;  from 
whence  its  fibres  pass  upward  and 
outward,  to  be  inserted  into  the 
under  surface  of  the  orbicularis,  op- 
posite the  middle  of  the  orbital  arch. 

Relations. — By  its  anterior  sur- 
face with  the  Occipito-frontalis  and 
Orbicularis  palpebrarum  muscles; 
by  its  posterior  Hiirfaee,  with  tlie 
frontal  bone  and  supratrochlear 
nerve. 

The  Levator  palpebra  will  be 
described  with  the  muscles  of  the 
orbital  region. 

The     Tensor     tarsi      (Horner's  WJ '  //  **"««w^ 

mu.scle)  (Fig.  270)   is  a  small   thin  ^^  ■'     ■' 
muscle  about  three  lines  in  breadth 
and  six   in  length,   situate<l  at    the 
inner  side  of  the  orbit,  behind  the 
tendo  oculi.     It  arises  from  the  crest  ^  .       ^  ...... 

,      ,.  X     r  *i  v*   1  Fio.  270.— Hornor'8  muscle.    ( From  ■  preumtion  In  the 

ami  adjacent  part  Ot  the  orbital  sur-      Museum  or  the  Roynl  rr)l  lege  of  surgeons  of  EngUnd.) 

face  of  the  lachrymal  bone,  and,  pass- 
ing across  the  lachrymal   sac,  divides   into   two  slips,  which  cover  the  lachrymal 
canals,  and  are  inserted  into  the  tarsul  plates  internal  to  the  pttncta  lachrymalia. 
lxs>  fibres  appear  to  be  continuous  with   those   of  the  palpebral   portion  of  the 
Orbicularis  palpebrarum ;  it  is  occasionally   very  indistinct. 

Kerves. — The  Orbicularis  palpebrarum.  Corrugator  supercilii,  and  Tenstjr  tarsi 
are  supplied  by  the  facia!  nerve. 

Actions. — The  Orbicuhiris  palpebrarum  is  the  sphincter  muscle  of  the  eyelids. 
The  palpebral  portion  acts  involunt,arily,  closing  the  lids  gently,  as  in  sleep  or  in 
blinking;  the  orbicular  portion  is  subject  to  the  will.  When  the  entire  muscle  is 
brought  into  action,  the  skin  of  the  forehead,  temple,  and  cheek  is  drawn  inward 
toward  the  innerangleof  the  orbit,  and  the  eyelids  are  firmly  closed  as  in  photophobia. 
When  the  skin  of  the  forehead,  temple,  and  cheek  is  thus  drawn  inward  by  the 
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action  of  the  muscle  it  is  thrown  into  folds^  especially  radiating  from  the  outer 
angle  of  the  e^-elifls,  which  give  rise  in  old  h^q  to  the  so-called  '"  crow's  feet."  The 
Levator  palpehne  is  the  direct  antugonist  of  this  muscle;  it  raises  the  upper  eyelid 
and  exp€jsea  the  globe.  The  Corrugator  su]>ercilii  draw8  the  eyebrow  downward 
and  inward,  jiroducing  the  vertical  wrinkles  of  the  forehead.  It  is  the  "  frowning  " 
muscle,  and  may  be  regarded  as  the  principal  agent  in  the  expression  of  suffering. 
The  Tensor  tarsi  <lraws  the  eyelids  and  the  extremities  of  the  lachrymal  canals 
inward  and  compresses  them  against  the  surface  of  the  globe  of  the  eye;  thus 
placing  them  in  the  most  favorable  situation  for  receiving  the  tears.  It  serves, 
also,  Uy  compress  the  lachrymal  sac. 

4.  Orbital  Region  (Fig.  271), 

Levator  palpebrte  superioris.  Rectus  tnternus. 

Rectus  superior.  Rectus  externus. 

Rectus  inferior.  Obliquus  oculi  supenor. 

Obliipius  oculi  inferior. 

Dissection. — To  open  the  cavity  of  the  orbit,  remove  the  skull-cap  and  brain;  then  saw 
through  the  frontal  bone  at  the  inner  extremity  of  the  supraorbital  ridge,  and   externally  at  its 
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Fu».  JBn.— Muscles  of  the  ri^ht  orbit. 

junction  with  the  malar.     Break  in  pieces  the  lliin  rttof  of  the  orbit  by  a  few  slight   

of  the  hummer,  and  take  it  away;  drive  forward  the  superctliar>"  |)ortit>n  uf  the  fnintal  tmne  \if* 
a  smart  stroke,   but  do  not   remuvo  it,   as  that  would   destrt\v  the   pulley  ol'  tbe  OMiijuus 
superior.     When  llie  fraemenls  wve  cleared  away,  the  perinsteum  of  (he  orbit  will  be  exposed; 
tbia  being  removed,  together  with  the  tat  whit-h  fills  the  ravity  of  the  urbit,  the  stnend  tuuseles  i 
of  this  region  «in  be  examined.     The  disseetion  will  be  facilitated  by  distendiii^r  the   globe  ' 
of  the  eye.     In  onier  to  effect  this,  puneture  the  optie  nerve  near  the  eyeball  with  a  cun*e<l 
needle,  and  push  the  need!e  onw:ini  into  the  globe;    insert  the  point   of  a   blowpipe  throuch 
this  aT>ertnrc.  and  force  a  little  air  into  the  cavity  of  the  eyel>all :  then  apply  a  ligtiture  round 
the  nerve  so  as  to  prevent  the  air  escainng.    The  glul>e  Lieing  now  drawn  il>rvvard,  the  mu.scles 
will  be  put  u[K»n  the  stretch. 

The  Levator  palpebral  superioris  is  thin,  flat,  and  triangular  in  shape.  It 
arises  from  the  under  surface  of  the  lesser  wing  (d"  the  sphenoid,  above  and  in 
front  of  the  optic  foramei»,  from  which  it  is  separated  hy  the  origin  of  the  ^Superior 
rectus,  and  is  inserted,  hy  a  bn»ad  aponeurosi.s,  intr)  the  atrterior  surface  of  the 
superior  tarsal  plate.  From  this  aponeurosis  a  thin  expatision  is  continued 
onward,  passing  between  the  fibres  of  the  Orbicularis  to  be  inserted  into  the  skin 
of  the  lid.  At  its  origin  it  is  narrow  and  tendinous,  but  soon  becomes  broad  and 
fleshy,  and  finally  terminates  in  a  broad  aponeurosis. 

Relations. — By   its   upper  surface,   with   the  frontal    nerve  and  supraorbital 
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anerv.  the  penoateum  of  the  orbit,  and,  in  the  lid.  with  the  inner  surface  of 
the  tarsal  ligament ;  by  its  under  surfare,  with  the  Superior  rectus,  and.  in  the 
lid,  with  the  conjunctiva.  A  small  branch  of  the  third  nerve  enters  its  under 
surface. 

The  Superior  rectus,  the  thinnest  and  narmwest  of  the  four  Recti,  arises  from 
the  upper  margin  of  the  optic  foramen  beneath  the  Levator  palpebral  and  Superior 
oblique,  and  from  the  fibrous  sheath  of  the  optic  nerve,  and  is  inserted  by  a 
tendinous  expansion  into  the  sclerotic  coat,  about  three  or  f»»»r  lines  from  the 
margin  of  the  cornea. 

Relations. — By  its  iipprr  i*nrf(trf\  with  the  Levator  paljiebra? ;  Yij  itfi  undtr  ^ur- 
faci\  with  the  optic  nerve,  the  ophthalmic  artery,  the  nasal  nerve,  and  the  branch 
of  the  third  nerve  which  sup|dies  it ;  and,  in  front,  with  the  tendon  of  the  Superior 
oblique  and  the  globe  of  the  eye. 

The  Inferior  and  Internal  Recti  arise  by  a  common  tendon  (the  ligament  of 
Zinn),^  which  is  attached  round  the  circumference  id'  the  optic  foramen,  except  at 
its  upjjer  and  outer  part.  The  Bztemal  rectus  has  two  heads:  the  upper  one 
arises  from  the  outer  margin  of  the  optic  foramen  immediately  lieueath  the  Superior 
rectus;  the  lower  head,  partly  from  the  ligament  of  Zinn  and  partly  from  a  small 
pointed  process  of  bone  on  the  lower  margin  of 
the  sphenoidal  fissure.  Each  muscle  passes 
forward  in  the  position  implieil  by  its  name,  to 
be  inserted  by  a  teudin<u»s  expansion  (the 
tunica  alhmfinea)  into  the  sclerotic  coat,  about 
three  or  four  lines  from  the  margin  of  the 
cornea.  Between  the  two  heads  of  the  Ex- 
ternal rectus  is  a  narrow  interval,  through 
which  passes  the  third,  the  nasal  branch  of  the 
ophthalmic  division  of  the  fifth  and  sixth 
nerves,  and  the  ophthalmic  vein.  Although 
nearly  all  of  these  muscles  present  a  common 
origin  and  are  inserted  in  a  similar  manner 
into  the  sclerotic  coat,  there  are  certain  differ- 
ences to  be  observed  in  thetu  as  regards  their  length  and  breadth.  The  Internal 
rectus  is  the  broadest,  the  External  is  the  hmgcst,  and  the  Suj>erior  is  the  thinnest 
and  narrowest. 

The  Superior  oblique  is  a  fusifio-m  muscle  placed  at  the  u]>per  and  inner  side 
of  the  orbit,  internal  to  the  Levator  ])alj>ebnv.  It  arises  about  a  line  above  the 
inner  margin  of  the  optic  foramen,  and,  j»assing  forward  to  the  inner  angle  of  the 
orbit,  terminates  in  a  rounded  tendon,  which  plays  in  a  ring  or  luilley  ffirmed  by 
cartilaginous  tissue  attached  to  a  depressiim  beneath  the  internal  angular  process 
of  the  frontal  bone,  the  ccuitiguous  surfaces  of  the  teu<lon  and  ring  being  lined  by 
a  delicate  synovial  membrane  and  enclosed  in  a  thin  fibrous  investment.  The 
tendon  is  reflected  backward,  outward,  and  downward  beneath  the  Superior  rectus 
to  the  outer  part  of  the  globe  of  the  eye,  and  is  inserted  into  the  sclerotic  coat, 
midway  between  the  cornea  and  entrance  of  the  optic  nerve,  the  insertion  of  the 
muscle  lying  between  the  Superior  an<l  External  recti. 

Relations.- — By  its  uppfr  murfaet'.  with  the  fieriosteum  covering  the  roof  of  the 
orbit  and  the  fourth  nerve:  the  tendon,  wiiere  it  lies  on  the  globe  of  the  eye  is 
covered  by  the  Superior  rectus;  by  its  unJ»r  surface,  with  the  nasal  nerve  and 
the  upper  border  of  the  internal  rectus. 

The  Inferior  oblique  is  a  thin,  narrow  muscle  place*!  near  the  anterior  margin 
of  the   orbit.      It   arises  from   a   depressiiui  on   the  orbital  {date  of  the  superior 

I  The  Ugament  of  Zinn  oiirIjI,  perhnns  more  appropriately,  to  be  U'rme<l  iht  aptmeuiom  or  tendon 
(4  Zinn.  Mr.  V.  B.  I^wkwocMl  has  descriWl  a  jioraewhiU  similar  structure  on  the  under Burfwe  of  the 
Su|)erior  rectus  iniwcle,  which  is  atL-ichod  to  the  lesser  wine  of  the  sphenoid,  formintr  the  upi>er  and 
outer  marfcin  of  tht*  optic  fonimen.  This  mftt^rior  leiuhm  jjives  nrig^in  to  the  Superior  rectus,  the 
su|)erior  head  «>f  the  £xtern»l  reetiis,  and  the  upi)er  part  of  the  Internal  rectus.  [Jmwrud  oj  Anat4jmy 
and  Pht^mtlorpj,  vol.  xx.  port  i.  p.  1.) 
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Fm.  272.— The  relativt*  jMaitKin  and  attach- 
mi-Dt  of  the  miiM'les  of  the  left  eyeball. 
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maxillary  bone,  external  to  the  lachrymal  groove  far  the  nasal  dnct.  Passing  out- 
ward, backward,  and  npward  beneath  tbe  Inferior  rectus,  and  then  between  the 
eyeball  and  the  External  rectus,  it  is  inserted  into  the  outer  part  of  the  sclerotic 
coat  between  the  Superior  and  External  recti,  near  to«  but  somewhat  behind,  the 
tendon  of  insertion  of  the  Superior  oblitjue. 

Relations. — By  its  oruhtr  gtirfa<-i\  with  the  globe  nf  the  eye  and  with  t!ie  Inferior 
rectus;  by  its  orbital  tsurfttre,  with  the  periosteiitu  covering  the  floor  of  the  orbit, 
and  with  the  External  rectus.  Its  borders  Ittok  forward  and  backwanl ;  the 
posterior  one  receives  a  branch  of  ihe  third  nerve. 

Nerves.— The  Levator  jjalfiebne.  Inferior  oblitpie,  and  all  the  Recti  excepting; 
the  External,  are  supplied  by  the  thiril  nerve  ;  the  Superior  obli^jue.  by  the  fourth  : 
the  External  rectus,  by  tlie  sixth. 

Actiona. — The  Levator  pal[iebm?  raises  the  upper  eyelid,  and  is  the  direct 
antagonist  of  the  Orbicularis  paijiebranim.  The  four  Recti  muscles  are  attached 
in  such  a  manner  to  the  globe  of  the  eye  that,  acting  singly,  they  will  turn  it 
either  upward,  downward,  inward,  or  outward,  as  expressed  by  their  names. 
The  movement  produced  by  the  Superior  or  Inferior  rectus  is  not  (juite  a  simple 
one,  for,  inasmuch  as  they  pass  oblit|uely  outward  and  forward  to  the  eyeball,  the 
elevation  or  depression  of  the  cornea  must  be  accomi)anied  by  a  certain  deviation 
inward,  with  a  slight  amount  of  rotation,  which,  however,  is  corrected  by  the 
Oblifjue  muscles,  the  Inferior  ob!i«pie  correcting  the  deviation  inward  of  the 
Superirjr  rectus,  and  the  Superior  oblique  that  of  the  Inferior  rectus.  The  con- 
traction of  the  External  and  Internal  recti,  on  the  other  hand,  produces  a  purely 
horizontal  movement.  If  any  two  contiguous  recti  of  one  eye  act  together,  they 
carry  the  globe  of  the  eye  in  the  diagonal  of  these  directions — viz.  upward  and 
inward,  upward  and  outward,  downward  and  inward,  or  downward  and  outward. 
The  movement  of  circumduction,  as  in  looking  round  a  room,  is  performed  by 
the  alternate  action  of  the  four  Recti.  The  (tblitpie  muscles  rotate  the  eyeball 
on  its  antero-postrrior  axis,  this  kind  of  movement  being  recjuired  for  die  correct 
viewing  of  an  object  when  the  head  is  moved  laterally,  as  from  shoulder  to 
shoulder,  in  order  that  the  jiictuve  may  fall  in  all  respects  on  the  same  part  of  the 
retina  of  each  eye.* 

Surgical  Anatomy.-— The  t>osition  and  exact  point  of  insertion  of  the  tendons  of  the 
Iiitertuil  and  Exti-nial  roeti  muscle:*  intu  the  kIoIm/  shmild  lie  vare fully  examined  froiii  the  fn»nt  of 
the  eyeball,  as  the  wurucun  is  often  required  to  divide  the  one  or  the  other  must-lc  for  the  euro 
of  strabismus.  la  c«jnverpent  slr.ibistnus,  which  is  tho  uii»rt'  couimtui  fomi  of  the  disease,  the 
eye  is  turned  inward,  requiring  ihe  division  of  tlie  Intenial  U'utiw.  In  the  divergent  form, 
which  is  more  rare,  the  ove  is  turned  outward,  the  External  rectus  being  es[fecially  iuiplicatcil. 
The  dcll>rmity  produced  iu  cither  <'ase  is  to  Iw  remedied  hv  division  of  one  or  the  other  muscle. 
Tlie  o[>eration  is  thus  i>erli>rme*l :  The  lids  nrv  to  he  ^vell  st^pimitetl ;  the  eyeball  being  rotated 
outward  nrinwiird.  thecoujitnctiva  shoulil  he  r«iistMl  by  ii  pair  (tf  forcejis  and  divided  immediately 
l>ene!ith  the  lower  bonier  ul"  the  tendon  of  the  muHt-le  to  be  divided,  a  little  iM'hiiid  its  insertion 
into  the  scleiiitte:  the  submucous  areolar  tissue  is  then  divided,  and  into  the  .^mall  aI^ertu^e 
thus  made  a  blunt  hook  is  inissed  upward  l>erween  the  muscle  and  the  globe.  sokI  the  tendon  of 
the  uuis(;le  and  eonjiuu-tiva  covering  it  divided  by  a  pair  of  hlunt-pointed  .scissors.  Or  the 
tendoti  may  be  divided  by  a  subconjunctiva!  incisiorj.  ime  hhide  of  the  iscisw)r8  being  pasKHl 
upward  Itetween  the  tendon  and  the  conjunctiva,  and  tlie  other  K'twcen  the  tendon  and  the 
sclerotic.  The  student,  when  dissecting  these  nuiseles,  .should  remove  on  one  side  of  the  subject 
the  eonjiurtivii  fnuij  the  Iront  of  the  eye,  in  order  to  see  ninrt*  a«-cunitely  the  iwsilion  of  the 
tendons,  while  on  tiie  opposite  side  the  openitiou  may  be  perfbruied. 

5.  Nasal  Region  (Fig.  269). 

Dilatator  naris  anterior. 


Pyramidal  is  nasi. 

Levator  labii  superioris  ahe<|.iie  nasi. 

Dilatator  naris  posterior. 

Depressor  alae  nasi. 


Compressor  nasi. 
Compressor  nariuiu  minor. 


'  *'  On  the  Obliqtie  Muscles*  nf  the  Eye  in  Man  anrl  Vertebrate  Animals,'*  by  John  Struthers,  M.  D., 
in  Amitimiical  and  rliifxiolfttfiml  (Jfn^rrmtiom.  For  n  fidler  account  of  the  varirms  co-ordinate  octiotts 
of  the  nin.sf'IeH  of  a  single  eye  »nd  of  lK>th  eyes  than  our  space  nllowa,  the  reader  may  be  r^erred  to 
Dr.  M.  Fo.-*t*?r's  T»:4t-b<M.>k  of  PkytwliMJii. 
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The  Pyramidalis  nasi  is  a  small  pyramidal  slip  prolonged  downward  from  the 
Occipito-frontalJs  u^ron  the  side  of  the  nose,  where  it  becomes  tendinous  and 
blends  with  the  Compressor  nasi.  As  the  two  muscles  descend  they  diverge, 
leaving  an  angidar  interval  between  them. 

Relations. — By  its  upper  »urfat:^e,  with  the  skin ;  by  its  under  «i<rfac«,  with  the 
frontal  and  nasal  bones. 

The  Levator  labii  superioris  alaeque  nasi  is  a  thin  triangular  muscle  placed 
by  the  side  of  the  nose,  and  extending  between  the  inner  margin  of  the  orbit  and 
upper  lip.  It  arises  by  a  pointed  extremity  from  the  upper  part  of  the  nasal 
process  of  the  superior  maxillary  bone,  and,  passing  obliipiely  downward  and 
outward,  divides  into  two  slips,  one  of  which  is  inserted  into  the  cartilage  of  the 
ala  of  the  nose;  the  other  is  prolougeil  into  the  upper  lip,  becoming  blended  with 
the  Orbicularis  oris  and  Levator  lubti  superioris  proprius. 

Relations. — In  front,  with  the  integument,  and  with  a  small  part  of  the 
Orbicularis  ]>al[tebrarura  above. 

The  Dilatator  naris  posterior  is  a  siiinll  muscle  which  is  placed  partly  beneath 
the  elevator  of  the  nose  and  lip.  It  arises  from  the  margin  of  the  nasal  notch  of 
the  superior  maxilla  and  from  the  sesamoid  cartilages,  and  is  inserted  into  the 
skin  near  the  margin  of   the  nostril. 

The  Dilatator  naris  anterior  is  a  thin  delicate  fasciculus  passing  from  the 
cartilage  nf  the  ala  of  the  nose  to  the  integument  near  its  margin.  This  muscle  is 
situated  in  front  nf  the  preceding. 

The  Compressor  nasi  is  u  small,  thin,  triangular  muscle  arising  by  its  apex 
from  the  superior  maxillary  bone,  above  and  a  tittle  external  to  the  incisive  fossa; 
its  tibres  proceed  upward  and  inward,  expanding  into  a  thin  aponeurosis  which 
is  attached  to  the  fibro-cartilage  <jf  the  nose  and  is  continuous  on  the  bridge  of 
the  nose  with  that  of  the  muscle  of  the  opposite  aide  and  with  the  aponeurosis  c»f 
the  Pyramidal  is  nasi. 

The  Compressor  narium  minor  is  a  small  muscle  attached  by  one  end  to  the  alar 
cartilage,  and  by  the  other  to  the  integument  at  the  end  of  the  nose. 

The  Depressor  alae  nasi  is  a  short  radiated  muscle  arising  from  the  incisive 
fossa  of  the  superior  maxilla;  its  fibres  ascend  to  be  inserted  into  the  septum  and 
back  part  of  the  ahi  of  tlie  nose.  This  muscle  lies  between  the  mucous  membrane 
and  muscular  strticture  of  the  lip. 

Nerves. — All  the  muscles  of  this  group  are  supplied  by  the  facial  nerve. 

Actions.-^The  Pyramidalis  nasi  draws  down  the  inner  angle  of  the  eyebrows 
and  jiroduces  transverse  wrinkles  over  tlie  bi-idgeof  the  nose  ;  by  sttme  anatomists 
it  is  also  considered  as  an  elevator  of  the  ala,  and,  consequently,  a  dilator  of  the 
nose.'  The  Levator  labii  superioris  aheijue  nasi  draws  upward  the  upper  lip  and 
ala  of  the  nose  :  its  most  important  action  is  upon  the  nose,  which  it  dilates  to  a 
considerable  extent.  The  action  of  this  muscle  produces  a  marked  influence  over 
the  countenance,  an<l  it  is  the  jtrincinal  agent  in  the  expressiiui  of  contempt  and 
disdain.  The  two  Dilatatores  nasi  enlarge  the  aperture  of  the  nose.  Their  action 
in  ordinary  breathing  is  to  resist  the  tendency  of  the  nostrils  to  close  from 
atmospheric  pressure,  but  in  difficult  breathing  they  may  be  noticed  to  be  in 
violent  action,  as  well  as  in  some  emotions,  as  anger.  The  Depressor  alae  nasi  is 
a  direct  antagonist  of  the  other  muscles  <if  the  nose,  drawing  the  ala  of  the 
nose  downward,  and  tltereby  constricting  the  afierture  of  the  nares.  The  Com- 
pressor nasi  depresses  the  cartilaginous  part  of  the  nose  and  compresses  the  ahe 
together. 

•  Although  this  muscle  anatomicaUy  seems  to  be  a  continuation  of  the  Occipito-frontnlisi  donm- 
ward,  it  is  really  the  reverse.  ItsoriKin  in  from  the  nose  Mow,  and  its  insertion  into  the  f)coipito- 
frontnlis  and  skin.  If  one  pole  of  a  battery  lie  plawd  in  front  of  the  lobo  of  the  ear,  .tnd  the  other 
In  small  pointei^  one)  Ije  cjirried  up  and  down  «>ver  the  iiow;^  ,ind  Ix^rehead  in  the  middle  line,  it  \n  etisy 
to  findii  n«Ml;»I  [loint  of  imliflerence  ubove  whith  the  Oecioito-trontJil  dmws  the  parts  upward,  and 
below  which  iht  Pyrumidaliri  draws  thfin  downward  i  \V.  W.  Keen,  M.  1>.,  .Vmeriran  edition). 
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6.  Superior  Maxillary  Regfion  (Fi^'.  2(>:0 

Levator  labii  superioris.  Zygonmticus  luaJDr. 

Levator  anguli  oris.  Zygoraaticus  minor. 

The  Levator  labii  auperioris  (propritis)  is  a  thin  muscle  of  a  ijiiailrilatoral  form. 
It  arises  from  the  lower  margin  of  tbe  orbit  imraetliately  above  the  infraorbilal 
foramen,  some  of  its  fibres  being  attache*!  to  the  superior  maxilla,  othei-s  to  the 
malar  bone;  its  fibres  converge  to  be  inserted  into  the  muscular  substance  of  the 
upper  lip. 

Relations, — By  its  auinrjirtaf  surface  above,  with  tbe  lower  segment  of  the 
Orbicularis  jialpebrarum ;  below,  it  is  subcutaneous.  By  its  fh'ej>  Murftfrf  it 
conceals  the  origin  of  the  Com])ressor  nasi  ami  Levator  anguli  oris  muscles, 
and  the  infraorbital  vessels  and  nerve,  as  they  escape  from  the  infraorbital 
foramen. 

The  Levator  anguli  oris  arises  from  the  canine  fossa  immediately  below  the 
infraorbital  foramen  ;  its  fibres  incline  downAvard  and  a  little  outward,  to  be 
inserted  into  tbe  angle  of  the  mouth,  intermingling  with  those  of  the  Zygomaticus 
major,  the  Depressor  anguli  oris,  and  the  Orbicularis. 

Relations. — By  its  auperfifud  siirfafe,  with  the  Levator  labii  superioris  and 
the  infraorbital  vessels  and  nerves;  by  its  dtep  8i/r/rttv,  with  the  superior  maxilla, 
the  Buccinator,  and  the  mucous  membrane. 

The  ZygomaticuB  major  is  a  .slender  fasciculus  which  arises  from  the  malar 
bone,  in  front  of  the  zygomatic  suture,  and,  descending  obliquely  duwnwanl  and 
inward,  is  inserted  into  the  angle  of  the  mouth,  where  it  blends  with  the  fibres  of 
the  Levator  angidi  oris,  the  Orbicularis  oris,  and  the  I)epressor  anguli  oris. 

Relations. — By  hs  superjieittl  murfaee,  with  the  subcutaneous  adipose  tissue; 
by  its  d't-p  m(rtm-*\  with  tbe  malar  b<me  and  the  Masseter  and  Buccinator 
muscles. 

The  Zygomaticus  minor  arises  from  the  malar  hone  immediately  behind  the 
maxillary  suture,  and,  jKissing  downward  and  inward,  is  continuous  with  the 
Orbicularis  oris  at  tbe  outer  margin  of  the  Levator  labii  superioris.  It  lies  in  front 
of  the  ]>receding. 

Relations. — By  its  superficial  surface^  with  tbe  integument  and  the  Orbicularis 
palfiebrarum  abi>ve ;  by  its  ilcep  aurface,  with  the  Masseter,  Buccinator,  and 
Levator  anguli  oris. 

Nerves. — This  group  of  muscles  is  supplied  by  tbe  facial  nerve. 

Actions. — Tbe  Levator  labii  superioris  is  the  |»roj»cr  elevator  of  tbe  upper  lip, 
carrying  it  at  the  same  time  a  little  forward.  It  assists  in  forming  thenaso-hihial 
ridge,  Avhich  passes  from  the  side  of  the  nose  to  the  upper  lip  and  gives  to  the  face 
an  expressi<m  of  sadness.  The  Levator  anguli  oris  raises  the  angle  'd'  the  mouth, 
and  assists  the  Levator  labii  superioris  in  producing  the  nasodabial  ridge.  The 
Zygomaticus  tuajor  draws  the  angle  of  the  mouth  backward  and  upward,  as  in 
laughing:  whilst  the  Zygomaticus  minor,  being  inserted  into  the  outer  part  of  the 
upper  lip  and  not  into  the  angle  of  the  mouth,  draws  it  backward,  upward,  and 
outward,  and  thus  gives  to  the  face  an  expression  of  sadness. 

7.  Inferior  Maxillary  Region  (Fig.  269). 

Levator  lahii   inferioris  (Leval<ir  menti). 
Depressor  labii  inferioris  ((v*«iadratus  menti). 
Depressor  anguli  oris  (Triangularis  menti). 

Dissection. — The  muscks  in  ibis  region  may  Ixi  dissected  hy  making  a  verti«"nl  iuHsion 
thronudi  the  iutej,Mmirnt  tVoui  ibir  umrirtn  of  kIw  lower  lip  to  the  chin :  a  sei'ond  inrisiou  ^liouM 
ihea  be  nirriod  along  the  uiiotfiu  uf  tbu  lower  jaw  as  far  a«  the  angle,  and  the  inl«i:ument  oure- 
fully  removed  in  ihe  directiati  shown  in  Fig.  2fi8. 

The  Levator  labii  inferioris  (Levator  menti)  is  to  be  dissected  by  everting  the 
lower  lip  and  raising  themucttus  membrane.  It  is  a  small  conical  fasciculus  jdacetl 
on  the  side  of  the  fnenum  of  the  lower  lip.     It  arises  from  the  incisive  fossa, 
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external  to  the  symphysis  of  the  lower  jaw;  its  fibres  descend  to  be  inserted  into 
the  integument  of  the  chin. 

Eelatlon. — On  its  itiner  surface,  with  the  mucous  membrane;  in  xh^  median 
line,  it  is  blended  with  the  muscle  of  the  opp<jsite  side;  and  on  its  outer  sidi\  with 
the  Depressor  labii  inferioris. 

The  Depressor  labii  inferioris  (Qu&dratus  menti)  is  a  small  quadrilateral 
muscle.  It  arises  from  the  external  oblique  line  of  the  lower  jaw^  between  the 
symphysis  and  mental  foramen,  and  passes  obliquely  upward  and  inward,  to  be 
inserted  into  the  integument  of  the  lower  lip,  its  fibres  blen<ling  with  the  Orbicularis 
oris  and  with  those  of  its  fellow  of  the  opposite  side.  It  is  continuous  with  the 
fibres  of  the  Platysraa  at  its  origin.  This  muscle  contains  much  yellow  fat  inter- 
mingled with  its  fibres. 

BelatiottB. —  By  its  guperjieial  surface,  with  part  of  the  Depressor  anguli  oris 
and  with  the  integument,  to  which  it  is  closely  connected;  by  its  deep  surface^ 
with  the  mental  vessels  and  nerves,  the  mucous  membrane  of  the  lower  lip,  the 
labial  glands,  and  the  Levator  menti,    with   which  it  is  intimately  united. 

The  Depressor  anguli  oris  (Triangtilaris  menti)  is  triangular  in  shaj»e,  arising, 
by  its  broad  base,  from  the  external  oblique  line  of  the  lower  jaw,  from  whence  its 
fibres  pass  upward,  to  be  inserted,  by  a  narrow  fasciculus,  into  the  angle  of  the 
mouth.  It  is  continuous  with  the  Platysma  at  its  origin  and  with  the  Orbicu- 
laris oris  and  Kisorius  at  its  insertion,  and  some  of  ita  fibres  are  directly  continuous 
with  those  of  the  Levator  anguli  oris. 

Eelations.— By  its  aupertirial  surface,  with  the  integument ;  by  its  deep  surface^ 
with  the  Depressor  labii  inferioris  and  Buccinator. 

Nerves.^ — This  group  of  muscles  is  supplied  by  the  facial  nerve. 

Actions. — The  Levator  labii  inferioris  raises  the  lower  lip  and  protrudes  it 
forward,  and  at  the  same  time  wrinkles  the  integument  of  the  chin,  expressing 
doubt  or  disthiin.  Tlie  Depressor  labii  inferioris  draws  the  lower  lip  directly 
downward  and  a  little  outward,  as  in  the  expression  of  irony.  The  Depressor 
anguli  oris  depresses  the  angle  of  the  mouth,  being  the  antagonist  to  the  Levator 
anguli  oris  and  Zygomaticus  major;  acting  with  these  muscles,  it  will  draw  the 
angle  of  the  mouth  directly  backward. 


8.  Intermaxillary  Regrion. 


Orbicularis  oris. 


Buccinator. 


Risoriiis. 


Dissection. — The  dissection  of  these  muscles  may  be  considerably  facilitated  by  filling  the 
cavity  of  the  mnutli  with  tow,  so  aa  to  distend  the  checks  and  lips:  tht;  mouth  should  then  be 
closed  by  a  few  stitches  and  the  integuiwent  carefully  removed  from  the  surface. 

The  Orbicularis  oris  (Fig.  269)  is  not  a  sphincter  muscle,  like  the  Orbicularis 
palpebrarum,  but  consists  of  numerous  strata  of  muscular  fibres,  having  different 
directions,  which  surround  the  orifice  of  the  mouth.  These  fibres  are  ]iartially 
derived  from  the  other  facial  muscles  which  are  inserted  into  the  lips,  and  are 
partly  fibres  proper  to  the  li])s  themselves.  Of  the  former,  a  considerable  number 
are  derived  from  the  Buccinator  and  form  the  deeper  stratum  of  the  Orbicularis. 
Some  of  them — namely,  those  near  the  middle  of  the  muscle — decussate  at  the  angle 
of  the  month,  those  arising  from  the  upper  jaw  passing  to  the  lower  lip,  and  those 
from  the  lower  jaw  to  the  ufiper  lip.  Other  fibres  of  the  muscle,  situated  at  its 
upper  and  lower  part,  pass  across  the  lips  from  side  to  side  without  interruption. 
Superficial  to  this  stratum  is  a  second,  formed  by  the  Levator  an*l  Depressor 
anguli  oris,  which  cross  each  other  at  tlje  angle  of  the  mouth,  those  from  the 
Depressor  passing  to  the  upper  lip,  and  those  from  the  Levator  to  the  lower  lip, 
along  which  they  run  to  be  inserted  into  the  skin  near  the  median  line.  In 
addition  to  these  there  are  fibres  from  the  other  muscles  inserted  into  the  lips — the 
Levator  labii  superioris.  the  Levator  labii  gui>erioris  aheipte  nasi,  the  Zygomatici, 
and  the  Depressor  labii  inferioris;  these  intermingle  with  the  transverse  fibres 
above  described,  and  have  principally  an  oblique  direction.     The  proper  fibres  of 
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the  lips  are  oblifjue,  find  pass  from  tlie  under  surface  of  the  skio  to  the  mucous 
membrane  through  the  thickness  of  the  lip.  And  in  addition  to  these  are  fibres 
by  which  the  muscle  is  connected  directly  with  the  maxillary  bonea  ami  the  geptum 
of  the  nose.  These  consist,  in  the  upper  lip,  of  four  bands,  two  of  which  {Accessarii 
orbicularis  supenoriH)  arise  from  the  alveolar  border  of  the  superior  maxilla, 
opposite  the  lateral  incisor  tooth,  and,  arching  outward  im  each  side,  are  continuous 
at  the  aniiles  of  the  mouth  with  the  other  muscles  inserted  into  this  part.  The 
two  remaining  muscular  slips,  called  the  Xii»v-hihiah'»,  ccmnect  the  upper  lip  to  the 
back  of  the  septum  uf  the  n<tse  :  as  they  descend  from  the  septum  an  interval  is 
left  between  them.  It  is  this  interval  which  forms  the  depression  seen  on  the 
surface  of  the  skin  beneath  the  septum  of  the  nose.  The  additional  fibres  for  the 
lower  segment  (Accrssorii  orbu'itlaris  iiifen'oris)  arise  from  the  inferior  maxilla, 
externally  to  the  Levator  labii  inferioris,  and  arch  outward  to  the  angles  of  the 
mouth,   to  join  the  Buccinator  and  the  other  muscles  attached  to  this  part. 

Relations. — By  its  guperfifia!  SHrfmr,  with  the  integument,  to  which  it  is 
closely  connected ;  by  its  d*rp  »f(tfat'r,  with  the  buccal  mucous  membrane,  t!ie 
labial  glands,  and  coronary  vessels :  by  its  (mter  cireuwference  it  is  blended  with 
the  numerous  muscles  which  converge  to  the  mouth  from  various  parts  of  the  face. 
Its  inner  circ It mferenre  is  free,  and  covered  by  the  mucous  membrane. 

The  Buccinator  (Fig.  2H2)  is  a  broad,  thin  muscle,  (juadrilateral  in  form, 
which  occui>ies  the  interval  between  the  jaws  at  the  side  of  the  face.  It  arises 
from  the  outer  surface  of  the  alveolar  processes  of  the  upper  and  lower  jaws, 
corresponding  to  the  three  molar  teeth,  and.  behind,  from  the  anterior  border  of 
the  pterygo-maxillary  ligament.  The  fibres  converge  toward  the  angle  of  the 
mouth,  where  the  central  fibres  intersect  each  other,  those  from  below  being 
continuous  with  the  upper  segment  of  the  (Orbicularis  oris,  and  those  from  above 
with  tlie  inferior  segment ;  the  highest  and  lowest  fibres  continue  forward  uninter- 
ruptedly into  the  corresponding  segment  of  the  lip,  without  decussation. 

Relations. — By  its  ifitpertirial  iiurftn:c,  behind,  with  a  large  mass  of  fat,  which 
separates  it  from  the  ramus  of  the  lower  jaw,  the  Masseter,  and  a  small  portion  of 
the  Temporal  muscle;  anteriorly,  with  the  Zygomatici,  Hisorius,  Levator  anguU 
oris,  Defiressor  anguli  oris,  an*!  Stenson's  duct,  which  jjiercea  it  opposite  the 
second  molar  tooth  of  the  upper  jaw  ;  the  facial  artery  and  vein  cross  it  from  below 
upward.  It  is  also  crossed  by  the  brunches  of  the  facial  and  buccal  nerves  by  itsi 
internal  gnrface^  with  the  buccal  glands  and  mucous  membrane  of  the  mouth. 

The  jytcrygo-maxiUarii  ligament  separates  the  Buccinator  muscle  from  the 
Superior  constrictor  of  the  pharynx.  It  is  a  tendinous  band,  attached  by  one 
extremity  to  the  apex  of  the  internal  pterygoid  plate,  and  by  the  other  to  the 
posterior  extremity  of  the  internal  obliijue  line  of  the  lower  jaw.  Its  inner  surfare 
corresp<mds  to  the  cavity  of  the  mouth,  and  is  lined  by  raucous  membrane.  Its 
outer  aurface  is  separated  from  the  ramus  of  the  jaw  by  a  •juantity  of  adipose 
tissue.  Its  postrriitr  fwrder  gives  attachment  to  the  Superior  constrictor  of  the 
pharynx ;  its  anterior  border,  to  the  fibres  of  the  Buccinator  (see  Fig.  282). 

'The  Riaorius  (Santorini)  (Fig.  269)  consists  of  a  narrow  bundle  of  fibres  which 
arises  in  the  fascia  over  the  Mai*seter  muscle,  and,  passing  horizontally  IVuward, 
is  inserted  into  the  skin  at  the  angle  of  the  mouth.  It  is  placed  superficial  to  the 
Platysma,  and  is  broadest  at  its  outer  extremity.  This  muscle  varies  much  in  its 
size  and  form. 

Nerves. — The  Orbicularis  oris  and  the  Hisorius  are  supplied  by  the  facial,  the 
Buccinator  by  the  facial  and  by  the  buccal  branch  of  the  inferior  maxillary  nerve; 
which  latter,  however,  is  by  many  anatomists  regarded  as  a  sensory  nerve  only. 

Actions. — The  Orbicularis  oris  in  its  ordinary  action  produces  the  direct  closure 
of  the  lips;  by  its  deep  fibres,  assisted  by  the  oblique  ones,  it  closely  applies  the 
lips  to  the  alveolar  arch.  The  superficial  part,  consisting  principally  of  the 
decussating  fibres,  brings  the  lips  together  and  also  protrudes  them  forward.  The 
Buccinators  contract  and  compress  the  cheeks,  so  that,  during  the  process  of 
mastication,  the  food  is  kept  under  the  immediate  pressure  of  the  teeth.     When 
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the  cheeks  have  been  previously  distended  with  air,  the  Buccinator  muscles  expel 
it  from  between  the  lips,  aa  in  blowin*;  a  trumpet.  Hence  the  name  {biiecina^  a 
trumpet).  The  Hisorius  retracts  the  angles  of  the  mouth,  and  is  therefore  regarded 
as  the  "smiling"  muscle. 

9.  Temporo-maxiilary  Region. 

Masseter.  Temporal. 

Masseteric  Fasa'a. — Covering  the  Masseter  muscle,  and  finnly  connected  with 
it,  is  a  strong  layer  of  fascia  derived  from  the  deep  cervical  fttscia.  Above,  this 
fascia  is  attached  to  the  lower  border  of  the  zygoma,  and,  behind,  it  covers  the 
parotid  ^land.  constituting  the  parotid  fagcui. 

The  Masseter  is  exposed  by  the  removal  of  this  fascia  (Fig.  269) ;  it  is  a  short, 
thick  muscle,  somewhat  <|iiadrilateral  in  form,  consisting  of  two  portions,  super- 
ficial and  deep.  The  suptrfirial  portion,  the  larger,  arises  by  a  thick,  tendinous 
aponeurosis  from  the  malar  process  of  the  superior  maxilla,  and  from  the  anterior 
two-thirds  of  the  lower  border  of  the  zygomatic  arch  :  its  fibres  pass  downward 
and  backward,  to  be  inserted  into  the  angle  and  lower  half  of  the  outer  surface 
of  the  ramus  of  the  jaw.  The  det'p  portion  is  much  smaller  and  more  muscular 
in  texture;  it  arises  from  the  posterior  third  of  the  lower  border  and  the  whnk  of 
the  inner  surface  of  the  zygomatic  arch;  its  fibres  pass  downward  and  forward, 
to  be  inserted  into  the  upper  half  of  the  ramus  and  outer  surface  of  the  coronoid 
proces,s  of  the  jaw.  The  deep  portion  of  the  muscle  is  partly  concealed,  in  front 
by  the  superficial  portion;  behind,  it  is  covered  by  the  parotid  gland.  The  fibres 
of  the  two  portions  are  united  at  their  insertion. 

Relations. — By  its  ftuprrHeial  nurture,  with  the  Zygomatici,  the  Socia  parotidis, 
and  Stenson's  duct;  the  branches  of  the  facial  nerve  and  the  transvei"se  facial 
vessels,  which  cross  it ;  the  masseteric  fascia;  the  Risorius,  Santorini,  Platysuia 
myoides,  and  the  integument ;  by  its  deep  surface,  with  the  Temi>oral  muscle  at 
its  insertion,  the  ramus  of  the  jaw,  and  the  Buccinator,  from  which  it  is  separated 
by  a  mass  of  fat.  The  masseteric  nerve  and  artery  enter  it  on  its  under  surface. 
Its  posterior  tnarqin  is  overlapped  by  the  parotid  gland.  Its  anterior  mari^in 
projects  over  the  Buccinator  muscle,  and  the  facial  vein  lies  rm  it  below. 

The  trmporal  faseia  is  seen,  at  this  stage  of  the  dissection  covering  in  the 
Temporal  muscle.  It  is  a  strong,  fibrous  investment,  covered,  on  its  outer  surface, 
by  the  Attrahens  and  Attollens  aurem  muscles,  the  aponeurosis  of  the  Oceipito- 
frontalis.  and  by  part  of  the  Orbicularis  palpebrarmm.  The  temporal  vessels  and 
the  auricuio-temporal  nerve  cross  it  from  below  upward.  Above,  it  is  a  single 
layer,  attached  to  the  entire  extent  of  the  upper  temporal  ridge;  but  below,  where 
it  is  attached  to  the  zygoma,  it  consists  of  two  layers,  one  of  which  is  inserted  into 
the  outer,  and  the  other  into  the  inner,  border  of  the  zygonuitic  arch.  A  small 
quantity  of  fat,  the  orbital  branch  of  the  temporal  artery,  and  a  filament  from  the 
orbital,  or  temporo-uialar,  branch  of  the  sujierior  maxillary  nerve,  are  contained 
between  these  two  layers.  It  affords  attachment  by  its  inner  surface  to  the 
superficial  fibres  of  the  Temporal   muscle. 

Dissection. — In  order  to  expose  tbe  Temfwiral  iniis«lo,  remove  the  ien>p<tral  fast-ia.  whifh 
may  Ik>  effecte<l  bv  wjtanitinif  it  at  its  attach  merit  alonj?  tlie  upper  border  ol' tbe  /.y^oma.  and 
dissectinic  it  upward  in>m  tlie  si^urface  of  the  niu.s<'!t!.  Tljc  zy^namtic  aivh  ^Immld  then 
t»e  divided  in  front  at  its  juin'tion  with  tbe  malar  ixme.  and  ludjind  near  the  extenirtl  aiidir^try 
meatu»t  and  drawn  downward  with  the  Masseter,  whieh  should  b«^  dota»*l)ed  from  its  inser- 
tion into  the  ramus  and  angle  of  the  jaw.  The  whole  extent  of  the  Tem|)oral  muscle  is  then 
exposed. 

The  Temporal  (Fig.  273)  is  a  broad,  radiating  muscle  situated  at  the  side  of  the 
head  and  occupying  the  entire  extent  of  the  temporal  fossa.  It  arises  from  the 
whole  of  the  temporal  fossa  except  that  portion  of  it  that  is  formed  by  the  malar 
bone.  Its  attachment  extends  from  the  external  angular  process  of  the  frontal  in 
front  to  the  mast«>id  portion  of  the  temporal  behind,  and  from  the  curved  line  on 
the  frontal  and  parietal  bones  above  to  the  pterygoid  ridge  on  the  great  wing  of 
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the  sphenoid  below.     It  is  also  attachcii  to  tho  inner  surface  of  the  temporal  fascia. 
Its  fibres  converge  as  they  descend,  and  terminate  in  am  aponeurosis,  the  fibres  of 
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Pio.  273.— The  Temporsl  muaclc,  the  eygoma  and  Mnssetor  having  been  removed. 

which,  radiated  at  its  commencement,  converge  into  a  thick  and  flat  tendon,  which 
is  inserted  into  the  inner  surface,  apex,  and  anterior  border  of  the  coninoid  process 
of  the  ja\v,  netirly  as  far  forward  aa  the  last  molar  tooth. 

Relations.— By  its  SHperJirittl  aurfffcc,  with  the  intetrumcnt,  the  Attrahens  and 
Attollens  aurem  muscles,  the  temporal  vessels  and  nerves,  the  aponeurosis  of  the 
Occi pi to-fron talis,  the  temporal  fascia,  the  zygotna,  and  Masseter ;  by  its  deep 
»Krfaei\  with  the  temporal  fossa,  the  External  pterygoid  and  part  of  the  Buccinator 
muscles,  the  internal  maxillary  artery,  its  deep  temporal  bnmches,  aud  the  deep 
temporal  nerves.  Behind  the  tendon  are  the  masseteric  ve.s.«<e!s  and  nerve,  and  in 
front  of  it  the  buccal  vessels  and  nerve.  Its  anterior  border  is  separated  from  the 
malar  bone  by  a  mass  of  fat. 

Nenres. — Both  muscles  are  supplied  by  the  inferior  maxillary  nerve. 

10.  Pterygo-maxillary  Eegion  (Fig.  274). 

External  Pterygoid.  Internal  Pterygoid. 

Disaection. — Tim  Temporal  inuncle  liavinir  been  exfuiiinetl,  «i:nv  tJiTonpli  the  base  of  the 
ooronoid  prixess.  and  draw  it  iTpwanb  tagctluT  with  the  Ti-miMiRil  noL-^-le,  which  should  Ije 
detacht^d  fntm  the  .sxirtlnv  of  the  tem[>i>nil  fossa.  Divide  the  nimui*  of  the  jaw  just  Ik-Iow  the 
eondylc!.  and  at.so,  by  x\  transverse  incision  extcndintr  aerns.s  the  iniddl«,  just  alwvc  tht"  dental 
frjraiufii;  remove  the  iniL'tnetU,  and  the  Pterygoid  niuwles  will  bt:  e-vposed. 

The  Hxtemal  Pterygoid  is  a  short,  thick  muscle,  somewhat  conical  in  fi>nn, 
which  extends  almost  horizontally  between  the  zygomatic  fossa  and  the  condyle  of 
the  jaw.  It  arises  from  the  pterygoid  ridge  on  the  great  wing  of  the  sphenoid  and 
the  portion  of  bone  included  between  it  and  the  base  of  the  fiterygoid  process, 
and  frf)m  the  outer  surface  fd'  the  external  pterygoid  jdate.  Its  fibres  pai*s 
horizontally  backward  and  ontAvard,  to  be  inserted  into  a  de[»ressii»n  in  front  of 
the  neck  of  the  condyle  of  the  lower  jaw  and  into  the  corresponding  jiart  of  the 
interarticular  fibro-cartihige.  This  mtiscle,  at  its  origin,  appears  to  consist  of  two 
portions  separated  by  a  slight  interval  ;  hence  the  terms  upper  and  lower  head 
sometimes  u.sed  in  the  description  of  the  muscle. 

Eelations. — By  its  external  aurfuce,  with  the  ramus  of   the  lower  jaw,  the 
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internal  maxillary  artery,  which  crosses  it.^  the  tendon  of  the  Temporal  muscle, 
and  the  Masseter :  by  m  internal  surface  it  rests  a<^ainst  the  upper  part  of  the 
Internal  pterygoid,  the  internal  lateral  ligament,  the  middle  meningeal  artery, 


V 
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Fig.  274.— The  PterygnUl  rnusclt»,  the  zygomatic  arch  and  a  portion  of  the  ramus  of  the  Jrw  having  been 
removed. 

and  inferior  maxillary  nerve  :  by  its  tfpp»-rhortitr  it  is  in  relation  with  the  temporal 
and  masseteric  branches  of  the  inferior  maxillary  nerve;  by  it.s  lower  border  it  is 
in  relation  with  the  inferior  dental  and  crustarory  nerves,  and  it  is  pierced  by  the 
buccal  nerve.  In  the  interval  between  the  two  porti^ms  of  the  muscle  the  internal 
maxillary  artery  passes,  when  this  vessel  lies  on  the  muscle  (see  Fig.  274). 

The  Internal  Pterygoid  is  a  thick,  ([uadrilateral  muscle,  and  rcserable.s  the 
Masseter  in  form.  It  arises  from  the  pterygoid  fossa,  bein^  attached  to  the  inner 
surface  of  the  external  jiterygoid  plate  and  to  the  grooved  surface  of  the  tuberosity 
of  the  palate  bone,  and  by  a  second  slij)  from  the  outer  surftice  of  the  tuberosity 
of  the  palate  bone  and  from  the  tuberosity  of  the  superior  maxillary  bone ;  its  fibres 
pass  downward,  outward,  and  backward,  to  be  inserted*  by  a  strong,  tendinous 
lamina,  into  the  tower  and  back  |>art  of  the  inner  side  of  the  ramus  and  angle  of 
tlie  lower  jaw.  as  high  as  the  denta!  foramen. 

Relations. — By  its  external  ftnrface,  with  the  ramus  of  the  lower  jaw,  from 
which  it  is  separated,  at  its  tipper  part,  by  the  External  pterygoid,  the  internal 
lateral  ligament,  the  internal  maxillary  artery,  the  dental  vessels  and  nerves,  and 
the  lingual  nerve;  by  its  inffrnal  Mtirfa^'e,  with  the  Tensor  palati,  bring  separated 
from  the  Superior  constrictor  of  the  pharynx  by  a  cellubir  interval. 

Nerves.— These  muscles  are  supplied  by  the  inferior  maxillarv  nerve. 

Actions. — The  Temporal  and  ^Iasseter  and  Internal  pterygoitl  raise  the  lower 
jaw  against  the  upper  with  great  ftu-ce.  The  superficial  portion  of  the  Masseter 
assists  the  External  pterygoid  in  drawing  the  b>wer  jaw  forward  upon  the  upper, 
the  jaw  being  drawn  bitck  again  by  tlie  deep  fibres  of  the  Masseter  and  posterior 
fibres  of  the  Temporal.  The  Externa!  pterygoid  muscles  are  the  direct  agents  in 
the  trituration  of  the  food,  drawing  the  lower  jaw  directly  forward,  so  as  to  make 
the  lower  teeth  project  beyond  the  upper.  If  the  muscle  of  one  side  acts,  the 
corresponding  side  of  ihejaw  is  drawn  forward,  and,  the  other  condyle  remaining 
fixed,  the  symphysis  deviates  to  the  opposite  side.  The  alternation  of  these 
movements  on  the  two  sides  produces  trituration. 

'  This  is  the  mual  relntioi>,  Ijui  iti  Jiianj'  cases  the  artery  will  be  found  below  the  mtiscle. 
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Surface  Form, — The  outline  of  tlie  rausclea  of  tbe  head  and  face  cannot  be  traced  on  the 
surtlice  of  the  Itwdy,  except  in  the  ease  of  two  of  tljt*  iiiiistieatorj'  muscles.  Those  of  the  head 
are  tliiu,  so  that  the  outhne  of  the  bone  is  i>ereeptible  beneath  them.  Those  in  the  lace  are 
ftmall,  covered  hy  soft  skin,  and  often  by  a  considerable  layer  o^  tat,  m  that  their  outline  is  con- 
cealed, but  they  serve  to  rountJ  off  and  smooth  prominent  borders  and  to  fill  up  what  would  l>e 
.otherwise  unsightly  an^ifular  depreaaion*.  Thus,  the  Orbicularis  palpebrarum  rounds  off  the 
prominent  margin  of  the  orbit,  and  the  Pynimidalis  naai  tills  in  the  sharp  depression  beneath 
the  glabella,  and  thus  fioflfiis  an<l  tones  down  the  abrupt  depression  which  is  seen  on  the 
unch>thed  bone.  In  like  matuier,  the  labial  nniscles,  converging  to  the  lips  and  assisted  by  the 
Biiperim^wsed  fat,  fill  in  the  sunken  hollow  of  the  lower  r)art  of  tlie  face.  Although  the  muscles 
of  the  fatie  are  usually  described  as  arising  front  the  bones  and  inserted  into  the  nose,  lips,  and 
corners  of  the  mouth,  they  have  fibres  inserted  into  the  skin  of  the  face  along  their  whole 
extent,  »<:>  that  almost  every  point  of  the  skitj  of  the  face  has  its  muscular  fibre  to  move  it  ; 
hence  it  is  that  when  in  action  the  Jkcial  muscles  produce  aherations  in  the  skin-surface. 
giving  rise  lo  t!ie  fnrmatitju  of  various  fV*lds  or  wrinkles,  or  otherwise  altering  the  relative 
position  of  parts,  so  qa  to  produce  the  varied  expressions  with  which  the  lace  is  endowed ; 
neni-e  these  muscles  are  termerl  the  "tuuseles  of  expression,  "  The  only  two  muscles  in  this 
region  which  greatly  iuHuence  surlace  form  are  the  Ma!*seter  and  the  Teinponil  The  Masseter 
is  a  quadrilateral  muscle,  which  imimrts  fulness  to  the  hinder  part  of  ihe  cheek.  When  the 
muscle  is  firmly  contracted,  as  when  the  teeth  are  clenched,  its  outline  is  plainly  visible; 
the  anterior  bonier  forms  a  [tromincut  vertical  ridtre,  l>ehind  which  is  a  considerable  frihiess, 
especially  marked  at  the  lower  part  of  the  muscle ;  this  fulness  is  entirely  lost  when  the 
month  is  opened  and  the  ntuscle  no  longer  in  a  state  of  contniction.  The  iViupond  muBcle 
is  fan-shaped,  and  tills  the  Temt>oral  tbsaa,  substituting  lor  it  a  stimewhat  ctJtivex  form, 
the  anterior  part  of  which,  on  account  of  the  alisenw  of  hair  over  the  temple,  is  more 
marked  than  the  posterior,  and  stands  out  in  strong  relief  when  the  muscle  is  in  a  state  of  con- 
traetion. 

MUSCLES  AND  FASCIA  OF  THE  NECK. 

The  rauscles  of  the  neck  may  be  arranged  into  groups  corresponding  with  the 
region  in  which  they  are  situated. 


These  group.s  are  nine  in  nutnber : 

1.  Superficial  cervical  region. 

2.  Depressors  of  the  Os  Hyoides 

an<1  Larynx. 
8.  Elevatoi*.s  of  the  Os  Hyoides 

and  Lai*ynx. 
4.  Muscles  of  the  Tongue. 


Muscles  of  the  Larynx. 


5.  Muscles  of  the  Pharynx. 

6.  Muscles  of  the  Soft  Palate. 

7.  Muscles  of  the  Anterior  A'er- 

tehral  Region. 

8.  Muscles  of  the  Lateral  A^er- 
tebral  Region. 


The  muscles  contained  in  each  of  these 

1.  Superficial  Regiot}. 

Platysma  niyoides. 
Sterno-cleirio-mastoid. 

Infra-hyo  id  Reg  ion . 

'2.  Depressors  of  the  Os  hyoides  and 
Larynx. 

Sterno-hyoid. 
Stern  o-thyroid. 
Thyro-hyoid. 
Omo-hyoid. 

Supra-hyoid  Region. 

8.  Elevators  of  the  Os  hyoides  and 
Larynx. 

Digastric. 
Stylo-hyoid. 
Mylo-hyoid. 
Genio-hyoid. 


groups  are  the  following: 
Liagwil  Region. 

4.  Muscles  of  the  Tongue. 

Gen  i  o-hy  o-glossus. 

Hyo-glossus. 

Lingualis. 

Stylo-glossus. 

Palato-glossus. 

5.  Muscles  of  the  Pharynx. 

Constrictor  inferior. 
Constrictor  niedius. 
Constrictor  superior. 
Stylo-pharyngeus. 
]  *alato-pharyngeu3. 

6.  Mmcles  of  the  Soft  Palate. 
Levator  pal  at  i. 

Tensor  palati. 
Azygos  uvuhx;. 
Palato-glo.s.sus. 
Palato-pharyugeus. 


THE  SUPERFICIAL    CERVICAL   REGION, 


409 


7.  Mtischs  of  the  Anterior  Vertfhral       8.  Muscles  of  the  Lateral  Vertebral 


Region. 

Rectus  capitis  anticus  major. 
Rectus  capitis  anticus  minor. 
Rectus  lateralis. 


Longus  colli. 


9. 


Region, 
Scalenus  anticus. 
Scalenus  medius. 
Scalenus  posticus. 

Muscles  of  the  Largnx. 
Included  in  the  description  of 
the  Larvnx. 


1.  Superficial  Cervical  Region. 

riatysma  myoides.  Sterno-cleido-mastoid. 

pissection. — A  block  having  be<*n  j>liifeil  at  the  back  of  the  neck,  and  ihe  fivce  turned  to"* 
the  fiide  •tpposite  that  to  be  disseetetl.  so  vla  to  pltice  the  parts  upon  the  stretch,  make  twd  trans- 
verse inci^*iun*:  one  from  the  chin,  aloiiL'  the  murg-in  of  the  lower  jaw.  to  the  mastoid  prwess, 
and  the  other  .-ilaiicr  the  iipfier  border  lA'  the  eluvicle.  Connet-t  the^e  by  mi  ublKiue  incision 
made  in  the  eourse  (»f  the  Sterno-imistoid  muscle,  from  the  initi»toid  pnx-e.ss  to  the  sternum  ;  the 
two  flaj)s  of  integum«nt  having'  been  removed  in  the  direction  shown  in  Fij?.  26iS,  the  supcrlicial 
fascia  will  be  exfH)sed. 

The  Snperficial  CerTical  Fascia  is  a  thin,  aponeurotic  laraina  which  is  hardly 
demonstrable  as  a  separate  membrane.  Beneath  it  is  found  the  Platysma  myoidea 
mu,scle. 

The  Platysma  myoides  (Fig.  209)  is  a  broad,  thin  jdane  <>f  muscular  fibres 
placed  immeiiiately  beneath  the  superficial  fascia  on  each  side  of  the  neck.  It 
arises  by  thin,  fibrous  bands  from  the  fascia  covering  the  upper  part  of  the  Pectoral 
and  Deltoid  muscles:  its  fibres  proceed  obliijuely  upward  and  inward  alontj  the 
side  of  the  neck.  The  anterior  fibres  interlace,  in  front  of  the  jaw,  with  the, fibres 
of  the  musele  of  the  opposite  side;  the  fiosterior  fibres  jt;iss  over  the  lower  jaw.  a 
few  of  them  being  attached  to  the  bone  below  the  external  obliijue  line,  the  greater 
number  passinn;  on  to  be  inserted  into  tlie  skin  and  subcutaneous  tissue  of  the  lower 
part  of  the  face,  many  of  these  fibres  blending  with  the  muscles  about  the  angle 
and  lower  part  of  the  mouth.  Sometimes  fibres  can  be  traced  to  the  Zygomatic 
muscles  or  to  the  margin  of  the  Orbicularis  palitebiarum.  Ueneath  the  Platysma 
the  external  jugular  vein  may  be  seen  descen<Uiig  from  the  angle  of  the  jaw  to  the 
clavicle. 

Surgical  Anatomy. — It  is  essential  )<»  remenii»er  the  direct  ion  of  the  fil>res  of  the 
Platysuia  in  connection  with  the  o^verahon  of  bleedinc  rroni  the  external  ju/L'ular  veim;  for  If  the 
point  of  the  ianret  is  intriidii*'e<l  in  the  direction  of  the  niascular  tibre,**.  the  oritire  niafle  will  be 
blled  up  by  the  contraction  of  the  muwle.  and  blooil  will  not  flow;  but  if  the  iocisitin  is  n»ade 
across  t!ie  course  of  the  fibres,  they  will  retmet  and  exjxjse  the  orifice  in  the  vein,  aii«!  m>  mJImw 
the  flow  of  blood. 

Relations. — By  its  fxternal  surface,  with  the  integument,  to  which  it  js  nnned 
more  closely  below  than  above;  by  its  internal  mirfaet\,  with  the  I^'Ctoralis 
major.  Deltoid,  and  Trapezius,  and  with  the  clavicle;  in  the  neck,  with  the 
external  and  anterior  jngnlar  veins,  the  deep  cervical  fascia,  the  sn]ierficiai 
branches  of  the  cervical  plexus,  the  Sterno-mastoid,  Stemo-hyoid,  Orao-hyoid. 
and  Digastric  muscles;  behind  the  Sterno-mastoid  muscle  it  covers  the  Scaleni 
mu.scles  and  the  nerves  of  the  brachial  (dexus;  nn  x\\^.  face  it  is  in  relation 
with  the  parotid  gland,  the  facial  artery  and  vein,  and  the  Masseter  and  Burcinator 
muscles. 

Action. — The  Platysma  myoides  j>roduces  a  slight  wrinkling  of  the  surface  of 
the  skin  of  the  neck,  in  an  obliijue  direction,  when  the  entire  muscle  is  brought 
into  action.  Its  anterior  portion,  the  thickest  part  of  the  muscle,  depresses  the 
lower  jaw;  it  also  serves  to  draw  down  the  lower  lip  nnd  angle  of  the  mouth  on 
each  side,  being  one  of  the  chief  agents  in  the  expression  of  melancholy. 

The  Deep  Cervical  Fascia  (Fig.  275)  is  a  strong,  fibrous  layer  which  invests  the 
muscles  of  the  neck  antl  encloses  the  vessels  and  nerves.  It  commences,  as  an 
extremely  thin   layer,  at  the  back  part  of  the  neck,  where  it  is  attached  to  the 
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Irgamentiira  nitchfe  and  to  the  spinous  process  of  the  seventh  cervical  vertebra?, 
and,  passing  forward,  invests  the  Trapezius  muscle;  from  the  anterior  border  of 
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Fig.  275,— Set'tion  of  the  neck  at  about  the  level  of  the  »lxth  cervical  vcrti^bra,  showlnK  the  arrangiMncut  of 
thu  deep  cenical  fbscia. 

this  tnnscle  it  forms  a  layer  which  covers  in  the  posterior  triangle  of  the  neck ; 
and,  passing  forward  to  the  posterior  border  of  the  Sterno-nrastoid  muscle,  divides 
into  two  layers,  one  of  which  passes  in  front,  and  the  other  behind,  that  muscle. 
The  layer  which  passes  in  front  of  the  muscle  is  continued  forward  to  the  front  of 
the  neck,  and  hlenils  with  the  fascia  of  the  opposite  side,  covering  the  anterior 
trianj^le.  It  is  joined  on  its  under  surface,  e.\ce|>t  for  abfuit  an  inch  below,  by  a 
"IftmeUa  derived  from  the  layer  coverin*!  the  posterior  surface  of  the  j^teriiu-uiastoid 
fmnscle.  Where  these  two  layers  do  not  meet  a  little  space  is  left  between  them,  as 
they  both  pass  inward  to  the  midille  line  of  the  neck.  This  is  Biu-ns's  »p(ice^  and 
contains  a  little  areolar  tisstac  and  fat,  smd  occasionally  a  small  lymphatic  gland. 
If  traced  upward,  the  anterior,  layer  of  the  cervical  fascia  is  found  to  pass  across 
the  parotid  j;land  and  Masseter  muscle.  foriniM-«i  the  fmr*>titl  and  nutmettric fasiHO*^ 
and  is  attached  to  the  lower  border  of  the  zygoiuu,  and,  more  ai(teri<frly,  to  the  lower 
border  of  the  body  of  the  jaw  ;  if  traced  downward,  it  is  seen  to  pass  to  the  upper 
horder  of  the  clavicle  and  sternum,  being  pierced  just  above  the  former  hone  by  the 
external  jugular  vein.     In  the  middle  line  of  the  neck  the  fascia  is  connected  to  the 
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symphysis  of  the  inferior  raiixilla.  and,  lower  down,  to  the  hyoid  bone,  between 
which  jioints  it  is  thin  ;  below  the  hyoid  bone  it  becomes  thicker,  and  is  attache<l 
below  to  the  iinterior  margin  of  the  upper  bonier  of  the  sternum.  The  hiver 
of  the  deejj  cervical  fascia  which  passes  behind  the  Sterno-mastoid  covers  the 
anterior  surface  of  the  Scalenas  anticiis  muscle.  At  the  outer  side  of  the 
carotid  vessels  it  divides  into  two,  one  layer  passing  in  front  of  the  vessels, 
the  other  beliind  them.  The  layer  which  passes  in  front  of  the  vessels  again  divides 
into  three  lanielli«.  Of  these,  the  anterior  lamella,  except  for  an  inch  below  where 
it  forms  the  posterior  btMindary  of  Biirnss  space,  joins  the  layer  of  cervical  fascia 
passing  in  front  of  the  Sterno-mastoid,  and  with  it  passes  to  the  middle  line 
covering  the  anterior  surface  of  the  Depressor  muscles  of  the  hyoid  bone.  The 
portion  of  this  lamella  which  invests  the  Omohyoid  is  continued  downward  as  a 
distinct  process,  which  descends  to  be  inserted  into  the  sternum  and  cartilage  of 
the  first  rib,  and  bec<uiies  connected  with  the  Costo-coracoid  membrane.  The 
middle  lamella  passes  behind  the  depressors  of  the  hyoid  hone  and  in  front  of  the 
thyroid  body  to  meet  its  fellow  of  the  opposite  side,  in  front  of  the  trachea.  At 
the  root  of  the  neck  this  middle  lamella  can  be  traced  downwartl  into  the  thorax 
to  bec<une  continuous  with  the  fibrous  layer  of  the  pericardium.  The  posterior 
lamella  passes  on  the  inner  side  of  the  carotid  vessels,  and  speedily  joins  the  layer 
passing  behind  them,  thus  enclosing  them  in  a  sheath.  The  layer  of  cervical 
fascia  which  passes  behind  the  carotid  vessels,  having  been  joined  by  the  posterior 
of  the  three  lamelUie  from  the  layer  of  fascia  passing  in  front  of  the  vessels,  is 
prolonged  inward,  behind  the  jjharynx  and  oesophagus,  forming  a  sheath  for  the 
Prevertebral  muscles,  the  prevertebral  fascia.  The  layer  of  the  deep  cervical 
fascia,  which  passes  behind  the  Sterno-mastoid,  gives  off  another  lamella,  which 
passes  downward  and  outward  over  the  brachial  jdexus  and  subclavian  vessels,  to 
assist  in  forming  the  axillary  sheath.  The  two  layers  of  the  deej>  cervical  fascia, 
where  they  unite  opposite  the  angle  of  the  lower  jaw,  bind  the  Sterno-mastoid 
muscle  to  this  part  of  the  bone.  From  that  portion  of  the  cervical  fascia  which 
is  attached  to  the  angle  of  the  jaw  a  process  of  extreme  density  is  found  passing 
behind  to  the  inner  side  of  the  parotid  gland,  to  be  attached  to  the  apex  of  the 
styloid  process  of  the  temporal  bone ;  this  is  termed  the  iSti/lo-maxiUttrt/  liya- 
ment. 

The  Sterno-mastoid  or  Stenio-cleido-mastoid(Fig.  270)  is  a  large,  thick  muscle, 
which  passes  obliijuely  across  tlie  niile  of  the  neck,  being  enclose<l  between  the  two 
layers  of  the  deep  cervical  fa.scia.  It  is  thick  !tn<l  narrow  ai  its  central  part,  hut  is 
broader  and  thinner  at  each  extremity.  It  arises,  by  two  heads,  from  the  sternum 
and  clavicle.  'X^he  eternal  portion  is  a  rounded  fasciculus,  tendinous  in  front,  tleshy 
behind,  which  arises  from  the  upper  and  anterior  part  of  the  first  piece  of 
the  sternum,  and  is  directed  upward,  outward,  and  backward.  The  rhivifuhtr 
portion  arises  from  the  inner  third  of  the  su[ierior  border  <»f  the  clavicle,  being 
composed  of  fleshy  and  aponeurotic  fibres  ;  it  is  directed  almost  vertically  upward. 
These  two  portions  are  separated  from  one  another,  at  their  origin,  by  a  triangular 
cellular  interval,  but  become  gradually  blended,  below  the  middle  of  the  neck, 
into  a  thick,  rounded  muscle,  which  is  inserted,  by  a  strong  tendon,  into  the  outer 
surface  of  the  mastoid  process,  from  its  apex  to  its  superiiu*  border,  and  by  a  thin 
aponeurosis  into  the  outer  two-thirds  of  the  superior  curved  line  of  tlie  occi]»ital 
bone.  The  Sterno-mastoid  varies  much  in  its  extent  of  attachment  to  the  clavicle  : 
in  one  case  the  clavicular  may  he  as  narrow  as  the  sternal  portion  ;  in  another, 
as  much  as  three  inches  in  breadth.  When  the  clavicular  origin  is  broad  it  is 
occasionally  subdivided  into  numerous  slips  separated  by  narrow  intervals.  More 
rarely,  the  corresponding  margins  of  the  Sterni>-mastoid  and  Trapezius  have  been 
found  in  contact.  In  the  applicatifui  of  a  ligature  to  the  third  part  of  the  sub- 
clavian artery  it  will  be  necessary,  where  the  muscles  come  close  together,  to 
divide  a  portion  of  one  or  of  both. 

This  muscle  divides  the  quadrilateral  space  at  the  side  of  the  neck  into  two 
triangles,  an  anterior  and  a  fjosterior.     The  boundaries  of  the  anterior   triangle 
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are,  in  front,  the  median  line  of  the  neck  ;  above,  the  lower  border  of  the  body  of 
the  jaw,  and  an   imaginary  line  drawn  from  the  angle  of  the  jaw  to  the  mastoid 
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FiQ.  276,— Muscles  of  the  nerk  and  Ixmndnries  of  the  triangles. 

process;  behind,  the  anterior  border  of  the  Sterno-mastoid  muscle.  The  boundaries 
of  the  posterior  innnqit'  are,  in  front,  the  jiosterior  border  of  the  Sterno-mai^toid ; 
below,  the  upper  border  of  the  clavicle ;  behind,  the  anterior  margin  of  the 
Trapezius." 

Relations.^ — By  its  mpfrficial  mrfaee,  with  the  integument  nnd  Platysma, 
from  which  it  is  9e}>araled  by  the  external  jiignlar  vein,  ihe  ^uperfieia!  branches 
of  the  cervical  plexus,  and  the  anterior  biyer  of  the  deep  cervical  fascia.  By  its 
dct'p  surfiwf  it  is  in  relation  with  the  8terno-clavicuIar  articulation  ;  a  procesis  of 
the  deep  cervical  fascia:  the  Sterno-hyoid,  Sterno-thyroid.  (tmohyoid,  posterior 
belly  of  the  Digastric,  Levator  anguli  scapula?,  Splenius  and  Sealeni  muscles ; 
common  carotid  artery,  internal  jugular  vein,  commencement  of  the  internal  and 
external  carotid  arteries,  the  occipital,  subclavian,  transversalis  colli,  and  supra- 
scapular arteries  and  veins;  the  i)neumogui<tric,  hypoglossal,  descondens  and 
commimicans  hypoglossi  nerves,  and  the  spinal  accessory  nerve,  which  pierces 
its  upper  third;  the  cervical  plexus,  part  of  the  parotid  gland  and  deep  lymjjbatic 
glands. 

Nerves. — The  Platysnia  myoides  is  supplied  by  the  facial  and  superficial 
branches  of  the  cervical  jilexus;  the  8terno-clei<lo-mastoi<l,  by  the  sjtinal  accessory 
and  dt'cjt  branches  of  the  cervical  plexus. 

Actions. — When  only  one  Sterno-mastoid  muscle  acts,  it  flexes  the  head  and 
draws  it  toward  the  shoulder  of  the  same  side,  assisted  by  the  Splenius  and  the 
Obliquus  capitis  inferior  of  the  opposite  side.  At  the  same  time  it  rotates  the  head 
BO  as  to  carry  the  face  toward  the  opposite  side.     WJben  both  muscles  are  brought 

*  The  anatomy  of  these  triangles  will  be  more  exactly  described  with  thai  of  the  veaaels  of  the 
neck. 
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into  action  tbey  serve  to  depress  the  head  upon  the  neck  and  the  neck  upon  the 
chest.      If  the  head  is  fixed,  they  assist  in  elevating  the  thorax  in  forceil  inspiration. 

Snr&ce  Form. — The  anterior  eilfj;e  oi"  tlie  tiiH!i»*]e  funus  a  very  primjiueiU  ridge  bene;itl> 
the  skin,  which  it  is  impiirtant  to  notice,  as  it  ioriiis  a  >ruide  to  the  surgfun  in  making  the  neces- 
siiry  incisions  tor  litratiire  of  the  e^rmmon  canritid  artery  and  for  a?sopha|L'otomy. 

Surgical  Anatomy.— TIm*  relatittns  of  tlie  stenuil  and  clavicular  parts  of  theStemo-mastoid 
should  be  carefully  examined,  \m  the  sur^^eon  is  sometimes  required  h)  divide  one  or  hoth  por- 
tions of  the  musclew  in  urif-ufxlc.  Uiie  variety  uf  this  distortion  is  produced  by  spasmodic  con- 
traction or  risridity  of  the  Stemo-niasti<i<l ;  the  head  bcintr  carried  down  towani  the  shoulder  of 
the  same  side,  and  the  face  turned  to  tlie  opp<>!<ite  side  and  fixed  in  that  position.  When  there 
is  i>ermanent  shortening  sul«-utuneon.s  division  of  the  ujuscle  is  resorted  to.  This  is  perfitrmed 
by  intruducini;  a  tenutoiuy  knife  beneath  if,  clo»e  to  its  origin,  and  dividing  it  Irom  bt*hind  for- 
ward whilst  the  raus<:'le  is  put  well  up«<n  the  stretch.  There  is  S4?kloni  any  difficulty  in  dividing 
the  sternal  portion,  by  makinsr  a  puncture  on  the  inner  side  of  the  tendon,  and  then  pushing  a 
blunt  tenotome  bchiu'l  it^  and  cuttinji?  iorward.  In  diyidin.t:  the  clavicular  portion  cure  rnnst  l>e 
taken  to  avoid  wounding  the  external  juguliir  vein,  which  runs  piirallel  with  the  ]»osterior  border 
of  the  tuiLscle  in  this  .situation,  or  the  anterior  jnjrular  vein,  wliich  crosses  Wncath  it.  If  the 
external  juiiular  vein  lies  near  tlie  ma^cle,  it  is  safer  to  make  the  tirst  puncture  at  the  outer  side 
of  the  tendotj.  and  itunwluce  a  bhmt  tenotome  from  wiihout  inward,  i^ouje  of  the  iiiire.«  of  the 
Sterno-niastoid  nuisele  are  oociisionally  t**rn  during  birth.  es[>ecially  in  hreetdi  presentations;  this 
18  accompanied  by  h«morrha^e  and  formation  of  a  swelling  within  the  substance  of  the  muscle. 
Thia  by  s<jme  is  believed  to  l>e  one  of  the  causes  of  wiy-neck. 

2.  Infrahyoid  Eegion  (Figs.  276,  277). 
Depressors  of  the  Os  Hyoides  and  Larynx. 


Sterno-hyoid. 
iSteroo-thyroid. 


Thyrn-hyoid. 
Omo-hyoid. 


Dissection.— The  muscles  in  thia  region  may  he  exposed  by  removing  the  deep  fascia  frjni 
the  fpnit  of  the  neck.  In  order  to  see  the  entire  extent  of  the  < Jmo-hyoid  it  is  necessary  to 
divide  the  8terno-niastoid  at  its  centre,  and  turn  its  en<lH  aside,  and  to  detach  the  Trapezius 
firom  the  clavicle  and  scapula.  Thia,  however,  should  not  be  dune  untU  the  Tn*peziiis  has  been 
diasected. 

The  Stemo-hyoid  is  a  thin,  narrow,  ribbon-like  muscle,  which  arises  from  the 
inner  extremity  of  the  clavitde  and  the  up|»cr  and  posterior  part  of  the  first  piece 
of  the  sterniira  ;  passing  upward  nnd  inward,  it  is  inserted,  by  short,  tendinous 
fibres,  into  the  lower  border  of  the  body  of  the  os  hyoides.  This  muscle  is  separated, 
below,  from  its  fellow  by  a  considerable  interval;  but  they  approach  one  another 
in  the  middle  of  their  course,  and  a^ain  diverge  as  they  ascend.  It  sometimes 
presents,  immediately  above  its  origin,  a  transverse  tendinous  intersection,  like 
those  in  the  Rectus  abdominis. 

Relations. — By  its  xu/jerjiffal  surface,  below,  with  the  sternunn,  the  sternal  end 
of  the  clavicle,  and  the  Sterno-mastoid  ;  and  above,  with  the  Platysma  and  deei* 
cervical  fascia;  by  its  thep  surface,  with  the  Sterno-thyroid,  Crico-thyroid,  and 
Thyro-hyoid  muscles,  the  thyroid  gland,  the  superior  thyroid  vessels,  the  thyroid 
cartilage,  the  crico-thyroid  and  thyro-hyoid  membranes. 

The  Stemo-thyroid  is  situated  beneath  the  preceding  muscle,  but  is  shorter  and 
wider  than  it.  It  arises  from  the  posterior  surface  of  the  first  bone  of  the  sternum, 
below  the  origin  of  the  Sterno-hyoid,  and  from  the  e<lge  of  the  cartilage  of  the 
first  rib,  and  i.s  inserted  into  the  oblique  line  on  the  side  of  the  ala  of  the  thyroid 
cartilage.  This  muscle  is  in  close  contact  with  its  fellow^  at  the  lower  jiart  of  the 
neck,  and  is  occa^sionally  traversed  by  a  transverse  or  oblif[i[ie  tendinous  intersection, 
like  those  in  the  Rectus  abdominis. 

Relations. — By  its  anterior  tsurface,  with  the  Sterno-hyoid»  Omo-hyoid,  and 
Sterno-tna.stoid ;  by  its  posterior  surface,  from  below  upward,  with  the  trachea, 
vena  innominata.  common  carotid  (and  on  the  right  side  the  arteria  innominata), 
the  thyroid  gland  and  its  vessels  and  the  lower  part  of  the  larynx.  The  middle 
thyroid  vein  lies  along  its  inner  border,  a  relation  which  it  is  important  to 
remember  in  the  operation  of  tracheotomy. 

The  Thyro-hyoid  is  a  small,  quadrilateral  muscle  appeariiig  like  a  continuation 
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of  the  Sterno-tiiyroid.  It  arises  fnitn  the  oblique  line  on  the  wiflt'  of  the  thyroid 
cartilatre,  and  j*a^.scs  vertically  upward  ti»  be  inserted  into  the  b:)wer  border  of  the 
hi»dy  and  ^renter  cornu  of  the  hyoiil  bone. 

Rfllations.- — By  its  exfertial  Hurfnfe,  with  the  Stcrno-hyoid  and  Omo-hyoid 
muscles ;  by  its  internal  surface^  with  the  thyroid  cartilage,  the  thyro-hyoid 
nieinbnine,  and  the  sufierior  laryngeal  vessels  and  nerve. 

The  Omo-hyoid  passes  across  the  side  of  the  neck,  from  the  scapula  to  the 
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Fxo.  277.— MiiBoIos  of  the  neck.    Anterior  view. 
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byoid  bone.  It  consists  of  two  fleshy  bellies,  united  by  a  central  tendon.  It 
arises  from  the  upper  border  of  the  scapula,  and  ivccasionally  from  the  transverse 
ligament  which  crosses  ihe  suprascapular  notch;  its  extent  of  attachment  to  the 
scapula  varyini;  fr(>ra  a  few  lines  to  an  inch.  From  this  origin  the  posterior  belly 
forms  n  flat,  narrow  fasciculus,  which  inclines  forward  and  slightly  upward 
across  the  lower  part  of  the  neck,  behind  the  Sterno-mastojfl  muscle,  where  it 
becomes  tendinous;  it  then  changes  its  direction,  forming  an  obtuse  angle,  and 
tenuinntes  in  the  anterior  belly,  which  passes  almost  vertically  upward,  close  to 
the  outer  border  of  the  Stern o-hy old,  to  be  inserted  into  the  lower  border  of  the 
body  of  the  os  hyoides.  just  external  to  the  insertion  «if  the  Sternu-hy<ud.  The  central 
tendon  of  this  muscle,  which  varies  much  in  length  and  furm.  is  held  in  position 
by  a  |>roces9  of  the  deep  cervical  fascia,  which  includes  it  in  a  sheath.  This 
process  is  prolonged  down,  to  be  attached  to  the  cartilage  of  the  first  rib  and  ihe 
8ternimi.  It  is  by  this  means  that  the  angular  foim  of  the  muscle  is  main- 
tain eiL 

This  muscle  subdivides  each  of  the  two  large  triangles  at  the  side  of  the  neck 
into  tw<»  smaller  triangles;  the  tw«^  posteriru^  ones  iieing  the  poKtrrior  superior  or 
occipital.,  ami  the  posterior  inftriur  or  »uMatnan  ;  the  two  anterior,  the  anterior 
HUpt'rior  or  HUptrior  carotid,  and  the  anterior  inferior  or  inferior  cnrotid  trian<jh. 

Belations. — By  its  »uperficial  murfacc,  with  the  Trapezius,  the  Sterno-mastoid, 
deep  cervical  fascia.  Platysma,  and  integument  ;  by  its  deep  tturf/jce,  with  the 
Scaleui  muscles,  phrenic  nerve,  lower  cervical  nerves,  which  go  to  form  the  brachial 
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plexus,  the  suprascapular  vessels  and  nerve,  slit^atli  f>f  iLe  common  carotid  artery 
and  internal  jugular  vein,  the  Sternothyroi*!  and  Thyn»-hyoid  ninsdes. 

Nervea. — The  Thyro-hyoid  is  supplied  by  the  !iyp«iglossal ;  the  other  rausclesj 
of  this  group  by  branches  from  ihehwip  of  cominuoication  between  the  descendenfl' 
and  conHiiimieans  hypogios.si. 

Actions. — These  muscles  depress  the  larynx  and  hyoid  bone,  after  they  have 
been  drawn  up  with  the  pharynx  in  the  act  of  deglutition.  The  tlmo-hyoid 
muscles  not  only  depress  the  hyoid  bone,  but  carry  it  backward  and  to  one  or  the 
other  side.  It  is  concerned  especially  in  the  act  of  sucking,  and  is  also  a  tensor 
of  the  cervical  fa,*4cia.  The  Thyro-hyoid  may  act  as  an  elevator  of  the  thyroid 
cartilage  when  the  hyoid  bone  ascends,  drawing  upwartl  the  thyroid  cartilage, 
behind  the  os  hyoides.'  The  Sternf>-thyroid  acts  as  a  depressor  of  the  thyroid 
cartilage, 

3.  Supra -hyoid  Region  (Figs.  276,  277). 

Elevators  of  the  Os  Hvoide:^ — Depressors  of  the  Lower  Jaw. 

Digastric.  Mybvbyoid. 

Stylo-hyoid.  Gcnio-hyoid. 

Dissection. — ^To  dissect  these  mu-soles  a  block  shoulJ  l)e  placed  beneath  the  back  of  the 
neck,  ami  the  head  drawn  backward  and  retained  in  that  jWition.  On  the  removal  of  the  deep 
&0cia  the  mii.s<:li^s  are  at  once  exposed. 

The  Digastric  consists  of  two  fleshy  bellies  united  by  an  inteiinediate,  rounded 
tendon.  It  is  a  small  muscle,  .situated  below  the  side  of  the  body  of  the  lower 
jaw.  and  extending,  in  a  curved  form,  from  the  side  of  the  bead  to  the  symphysis 
of  the  jaw.  The  postrrior  hellff,  longer  than  the  anterior,  arises  from  the  digastric 
groove  on  the  inner  side  of  the  mastvid  process  of  the  temporal  bone,  and  passes 
downward,  forward,  and  inward.  The  anterior  bellt/  arises  from  a  depression 
on  the  inner  side  of  the  lower  border  of  the  jaw,  close  to  the  syrajjhysis.  and 
passes  downward  and  backward.  The  two  bellies  terminate  in  the  central 
tendon  which  perforates  the  Styb>-hyoid,  and  is  held  in  connection  with  the  sitle 
of  the  body  and  the  greater  cornu  of  the  hyoid  bone  by  a  fibrous  loop,  lined  by  a 
synovial  membrane.  A  broail  aponeurotic  layer  is  given  off  from  the  tendon  of 
the  Digastric  on  each  side,  which  is  attached  to  the  body  and  great  cornu  (d*  the 
hyoitl  bone:  this  is  termed  the  »i(]>ra-hijoid  ttpom'tf rout's.  It  forms  a  strong  layer 
of  fascia  between  the  anterior  portion  of  the  two  mtL-^cles.  and  a  firm  investment 
for  the  other  muscles  of  the  supra-hyoid  region  which  lie  ileejier. 

The  Digastric  muscle  divides  the  anterior  superior  triangle  of  the  neck  into 
two  stnaller  triangles ;  the  upper,  or  submaxiUary^  being  bounded,  al)ove,  by  the 
lower  border  of  the  body  of  the  jaw,  and  a  line  drawn  from  its  angle  to  the 
mastoid  process;  below,  by  the  jtosterior  belly  of  the  Digastric  and  the  Stylo- 
hyoid muscles;  in  front,  by  the  middle  line  of  the  neck  and  anterior  belly  of  the 
Digastric,  the  lower  or  superior  carotid  triangle  being  bounded  above  by  the 
posterior  belly  of  the  Digastric,  behind  by  the  Sterno-mastoid,  below  by  the  Omo- 
hyoid. 

Relations. — By  its  gupertieia!  surface,  with  the  IMatysma,  Sterno-mastoid,  part 
of  the  Splenius,  Trachelo-mastoid,  and  Stylo.hy<»id  muscles,  and  the  ])arotid  gland. 
By  its  deep  «urfai*t\  the  anterior  belly  lies  on  the  Myhi-hyoid:  the  posterifu*  belly 
on  the  Stylo-glossus,  Stylo-pharyngcus,  and  Ilyo-glossus  muscles,  the  external 
carotid  artery  and  its  lingual  and  facial  branches,  the  internal  carotid  artery, 
internal  jugular  vein,  and  hypoglossal  nerve. 

The  Styio-hyoid  is  a  small,  slender  muscle,  lying  in  front  of  and  above,  tlie 
jMjsterior  bcUy  of  the  Digastric.  It  arises  from  the  back  and  ottrer  surface  of  the 
styloid  process,  near  the  base;  an«l,  passing  downward  and  forward,  is  inserted 
into  the  body  of  the  hyoid  bone,  jiist  at  its  Junction   with  the  greater  cornu,  and 

*  h  ia  this  action  of  the  Thyro-hyoid  muscle  which,  as  I)t.  Buchanan  has  pointed  nut»  "  causes  or 
permits  the  folding^  back  of  the  epiglottis  over  the  «iiper  orifice  of  the  larmx."  (Joui-n.  of  Annt.  and 
PKy$.  2d  series.  No.  III.  p.  2.55). 
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immediately  above  the  ( Jmo-hvoid.  This  muscle  is  perforated,  near  its  insertion,  by 
the  tendon  of  the  Dj;j:astric. 

Relations. — The  relations  are  the  same  ai?  those  of  the  posterior  belly  of  the 
I^gadtric. 

The  Stylo-h^oid  Ligament. — In  eonnection  with  tbe  Stylo-hyoid  muscle  may  be 
descriheil  a  ligamentous  band,  the  SUflo-hifoid  ff't^amcrtt.  It  is  a  fibrous  cord,  often 
containing  a  little  cartilage  in  its  centre,  which  c<mtinues  the  styloid  process  down 
to  the  hyoid  bone,  being  attacbeil  to  the  tip  of  the  former  and  the  .small  cornu  of 
the  latter.     It  is  often  more  tir  less  ossified. 

The  Digastric  and  Stylo-hyoid  should  be  removed,  in  ortler  to  expose  the  next  muscle. 

The  Mylo-hyoid  is  a  flat,  trianjcular  muscle,  situated  immediately  beneath  the 
anterior  belly  of  the  Digastric,  ami  forming,  with  its  fellow  of  the  opjiosite  side,  a 
muscular  floor  for  the  cavity  of  the  month.  It  arises  from  the  whole  length  of 
the  mylo-hyoid  ridge,  extemiing  from  the  symphysis  in  front  to  the  hist  molar 
tooth  behind.  The  posterior  fibres  pass  obli*(uely  forward,  to  be  inserted  into  the 
body  of  the  os  byoides.  The  middle  and  iinterior  fibres  are  inserte<l  into  a  median 
fibroua  raphe,  extending  from  the  symphysis  of  the  lower  jaw  to  the  hyoid  htme, 
where  they  join  at  an  angle  with  the  fibres  of  the  opyjosite  muscle.  This  median 
raphe  is  sometimes  wnntingj  the  muscular  fibres  of  the  two  sides  are  then  directly 
continraons  Avith  one  another. 

Relations. — By  its  cHtfineous  surface,  with  the  Plafysma,  the  anterior  belly  of 
the  Digastric,  the  supra-hyoid  aponeurosis,  the  submaxillary  gtaml,  submental 
vessels,  and  mylo-hyoid  vessels  and  nerve ;  by  its  thep  or  superior  »arftur,  with 
the  Oenio-hyoid,  ]>art  of  the  Hyo-ghtssus,  and  Stylo-glossus,  muscles,  the  hypo- 
glossal and  lingual  nerves,  the  submaxillary  ganglion,  the  siihlingual  gland,  the 
deep  portion  of  the  submaxillary  gland  an*!  Wharton's  duct;  the  subltugual  and 
ranine  vessels,  and  the  buccal  raucous  raembrane. 

Dissection.— The  Myla-hyoit]  shoald  now  be  removed,  in  order  to  expose?  the  muscles  whirh 
He  bitit|;ah  :  ihiti  is  effected  by  detaching  it  from  its  atlachments  to  the  liyoid  bone  and  jiiw,  mtid 
separating  it  by  a  vertical  iucision  from  its  fellow  of  the  opposite  side. 

The  GeniO'hyoid  is  a  narrow,  slender  muscle,  situated  immediately  beneath ' 
the  inner  border  of  the  ]*receding.  It  arises  from  the  inferior  genial  tubercle  on 
the  inner  side  of  the  symjihysis  of  the  jaw,  and  jtasses  downward  and  backward, 
to  be  inserted  into  the  anterior  surface  oi'  the  body  fd"  the  os  hyoides.  This  muscle 
lies  in  close  contact  with  its  fellow  of  the  opposite  side,  and  increases  slightly  in 
breadth  as  it  descends. 

Relations, — It  is  covered  by  the  Mylo-hyoid,  and  lies  on  the  Genio-hyo- 
glossus. 

Keryes. — The  Digastric  is  supplied :  its  anterior  belly,  by  the  mylo-hyoid  branch 
of  the  inferior  dental;  its  posterior  belly,  by  the  facial ;  the  Stylo-hyoid,  by  the 
facial ;  the  Mylo-hyoid,  by  the  myU)-hyoitl  branch  of  the  inferior  dental ;  the  Genio- 
hyoid, by  the  hypoglossal. 

Actions. — This  grouj)  of  muscles  ]ierforms  two  very  important  actions.  They 
raise  the  hyoid  bone,  and  with  it  the  base  (»f  the  tongue,  during  the  act  of  degluti- 
tion;  or,  when  the  hyoid  bone  is  fixed  by  its  depressors  and  those  «if  the  larynx, 
they  de]iress  the  lower  jaw.  During  the  first  act  of  deglnlition,  when  the  mass 
is  being  driven  fnuu  the  mouth  into  the  pharynx,  the  hyoid  bone,  and  with  it  the 
tongue,  is  carried  upward  and  forward  by  the  anteri<M*  belly  of  the  Digastric,  the 
Mylo-hyoid,  and  Gcnio-hyoid  muscles.  In  the  second  act,  when  the  mass  is  pass- 
ing through  the  pharynx,  tlu^  direct  elevation  of  the  hyoid  bone  takes  place  by 
the  combined  action  of  all  the  muscles;  and  after  the  food  has  passed  the  hyoid 
bone  is  carried  u]>w!ird  and  backward  by  the  posterior  belly  of  the  Digastric  and 
Stylo-hyoid  muscles,  which  assist  in  preventing  the  return  of  the  morsel  into  the 
mouth.  * 

'  TIii8  rdVrs  to  the  deptli  of  the  noistle*  from  the  skin  in  the  «ird*»r  of  dissection.  lu  the  erect 
|)o«ition  of  the  bcnly  each  of  thvise  muscles  lierj  iilMive  ilit;  iirvceding. 
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4.  Lingual  Kegion. 

Genio-byo-glos8us.  Stylo-glossus. 

Hyo-glo»sn8.  Paliito-glossus. 

Chondro-gloaSsiis. 

Disaectioii.— After  com pletijig  the  distMH-tion  0!' the  preceding  nmscles,  saw  through  the 
lower  jaw  just  external  to  the  symphysis.  Tlien  <lraw  the  t*mj>juc  forwanl,  and  attach  it,  by  a 
stitch,  to  tlie  nose ;  when  its  muscles,  whieli  are  thus  put  on  the  stretch,  may  be  exauiined. 

The  Genio-liyo-glossiui  has  received  its  name  from  its  triple  attachment  to  the 
jaw,  hyoid  bone,  uiid   tongue,  but   it   would  be  better  named  the   Genio-glossint^ 


r'T^ 
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rjp^ 
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C^ 


rtih9A 


Fig.  sm— Moaoles  of  the  tongue.    Left  side. 

since  its  attachment  to  the  hyoid  bone  is  very  slight  or  altogether  absent.  It  is  a 
flat,  triangular  muscle,  placed  vertically  on  either  side  of  the  middle  line,  its  apex 
corresponding  with  its  point  of  attachment  to  the  lower  jaw,  its  base  with  its 
insertion  into  the  tongue  and  hyoid  bone.  It  arises  by  a  short  tendon  from  the 
superior  genial  tubercle  on  the  inner  side  of  the  symphysis  of  the  jaw\  immediately 
above  the  Genio-hyoid  ;  from  this  point  the  muscle  spreads  out  in  a  fan-like  form, 
a  few  of  the  infeinor  fibres  passing  downward,  to  be  attached  by  a  thin  aponeurosis 
into  the  upper  part  of  the  body  of  the  hvoid  bone;  the  middle  fibres  passing  buck- 
ward,  and  the  superior  ones  upward  and  forward,  to  enter  the  whole  length  of  the 
under  surface  of  the  tongue,  from  the  base  to  the  apex.  The  two  muscles  lie  on 
either  side  of  the  median  plane  ;  behind,  they  are  i|uite  distinct  from  each  other, 
and  are  separated  at  their  insertion  into  the  under  surface  of  the  tongue  by  a  ten- 
dinou.^  raphe,  which  extends  through  the  middle  of  the  organ;  in  front,  the  two 
muscles  are  more  or  less  blended  :  di.stinct  fasciculi  are  to  be  seen  passing  oft'  from 
one  muscle,  crossing  the  middle  line,  and  intersecting  with  bundles  of  fibres 
derived  from  the  muscle  on  the  other  side  (Fig.  279). 

Relations. — By  its  internal  aurface  it  is  in  contact  with  its  fellow  of  the  opposite 
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tide;  by  its  externa} mtrfn>'t\  with  tlie  Inferior  linj^italis,  the  Hyo-gl»»RS(is,  the  lin- 
gual artery  and  hypoglossal   nerve,  the  lingual  nerve,  an<l  sublingual  gland;  hy 

its  ttpprr  {mrdrt\  with  the  raucous  membrane  of 
the  floor  of  the  month  {tVfPnom  lingujr)  ;  by  its 
lotrcr  horde f\   with   the  (icnio-hyoid. 

The  Hyo-glossus  is  a  thin,  flat,  quadrilateral 
muscle  which  arises  fnuu  ihe  j^ide  of  the  hody 
and  whole  length  of  the  greater  cornu  of  the 
hyoi<i  bone,  anil  passes  almost  vertically  upward 
to  enter  the  side  of  the  tongue,  between  the 
Stylo-gloHsus  and  Lingualis.  Those  fil>res  of 
thifi  muscle  which  arise  fntm  the  lunly  are  rlirect- 
ed  upward  and  backward,  overlapjung  eh(»se 
arising  from  the  greater  cornu,  which  arc  direct- 
ed upward  and  forward. 

Relations. — By  its  tutefmal  giirf<jct\  with  the 
Digastric,  the  Stylo-hyoid,  Stylo-glossus,  and 
Mylo-hyoid  muscles,  the  submaxillarv  ganglion, 
the  lingual  and  hy(K»ghiHsal  nerves,  Wharton's 
duet,  and  the  dee[i  purl  ion  cif  the  suhtuaxillary 
gland;  by  its  dtrp  fiurf\nu\  with  the  Stylo-hyoid 
ligament,  the  Geni<)-hyo-gh»sstis,  Lingualis,  and 
Middle  constrictor,  the  lingual  vessels,  and  the 
glosso-pharyngeal  Tieive. 

The  Chondro-glosBUs  is  a  distinct  muscular 
slip,  about  three-(juarters  to  an  inch  in  length, 
which  arises  fnun  the  inner  side  and  base  of  the 
lesser  cornu  of  the  hyoid  bone  and  contiguous 
portion  of  the  body  of  the  bone,  and  passes 
directly  upward  to  blend  with  the  intrinsic  mus- 
cular fibres  of  the  tongue,  between  the  Hyo- 
glossus  and  riento-hyo-ghissus.  A  small  slip  of 
TOuscular  fibre  is  occasionally  found,  arising  fnuu  the  cartilage  triticea  in  the 
thyro-hyoid  ligament,  and  passing  upward  and  forward  to  enter  the  tongue  with 
the  hinderm<>st  fibres  of  the  Hyo-g!ossus, 

The  Stylo-giossus,  the  shortest  an<l  smallest  of  the  three  styloid  muscles,  arises 
from  the  anterior  and  outer  si<ie  of  the  styloid  jtrocess,  near  its  apex,  and  from  the 
stylo-maxillary  ligauieut.  to  which  its  ftbres,  in  most  eases,  are  attached  by  a  thin 
aponeurosis.  Passing  downward  and  f«>rwHrd  between  the  internal  and  external 
carotid  arteries,  and  becoming  nearly  h(M*izontal  in  its  direction,  it  divides  upon 
the  side  of  the  tongue  into  two  portions :  one  longitudinal,  which  enters  the  side 
of  the  tongue  near  its  dorsal  surface,  blending  with  the  fibres  of  the  Lingualis  in 
front  of  the  llyo-glossus;  the  other  oblicpie,  which  overlaps  the  llyo-glosisus 
XDUScle  and  decussates  with  its  fibres. 

Relations. — -By  its  exterwt!  »}ii'f<ic4\  from  above  downward,  with  the  parotid 
gland,  the  Internal  pterygoi*!  muscle,  the  lingual  nerve,  and  the  mucojis  membrane 
of  the  mouth;  by  its  infernal  gurface,  with  the  tonsil,  the  Superior  constrictor, 
and  lire  Hyo-glossus  muscle. 

The  Palato-glossus,  or  Constrictor  isthmi  fancium,  altluuigh  it  is  one  of  the 
muscles  of  the  tongue,  serving  to  draw  its  base  upward  during  the  act  of  degluti- 
tion, is  more  nearly  associated  with  the  soft  palate,  both  in  its  situation  and  func- 
tion;  it  will  consequently  be  described  with  that  group  of  muscles. 

Nerves. — The  Palato-glossusis  probably  innervated  by  the  spinal  accessory  nerve, 
through  the  pharyngeal  jdexus;  the  Inferior  lingualis,  according  to  some  authors, 
by  the  chorda  tympani ;  the  remaining  muscles  of  this  group,  by  the  hyj)oglossal. 
Muscular  Substance  of  Tongue. — The  muscular  fibres  of  the  tongue  run  in  vari- 
ous directions.     Theise  tibres  are  divided  into  two  sets — Extrinsic  and  Intrinsic. 
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Fio.  •27«.i.— MiiiRcles  of  the  tntifrtic  from  Iw 
low.    (From  a  pniuirnlinu  in  llii-  Mu««-um  of 
the  Itoyat  College  of  Surgeons  i.f  Englund.) 
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The  extrinsic  muscles  of  the  tongue  are  those  which  have  their  origin  external, 
and  only  their  teriuinal  fibres  contained  in  the  substance  of  the  organ.  They  are : 
the  8tyln-glossu8,  the  llyo-glossus,  the  Palato-glossus,  the  Genio-hyo-glossus,  and 
part  of  the  8iiperiv»r  constrictor  of  the  pharynx  (Pharyngeo-glossiis).  The  intrinsic 
are  those  which  are  contained  entirely  within  the  tongue,  and  form  the  greater 
part  of  its  muscular  structure. 

The  tongue  consists  of  symmetrical  halves  separated  from  each  other  in  the 
middle  line  by  a  fibrous  septum.  Each  half  is  composed  nf  muscular  fibres 
arranged  in  various  directions,  containing  much  interposed  fat  and  supplied  by 
vessels  and  nerves. 

To  demonstrate  the  various  fibres  of  the  tongue,  the  organ  should  be  sub- 
jected to  prolonged  boiling,  in  order  to  soften  the  connective  tissue;  the  dis- 
section may  then  be  commenced  from  the  dorsum  (Fig.  280).  Immediately 
beneath  the  mucous  membrane  is  a  submucous,  fibrous  layer,  into  which  the 
muscular  fibres  which  terminate  on  the  surface  of  the  tongue  are  inserted. 
Ny^    ^    !  Upon  removing  this,  with  the  mucous  mem- 

brane, the  first  stratum  of  muscular  fibres  is 
ti  «M^Hte\  exposed.     This  belongs  to  the  group  of  iutriu- 

>^|Ij9M|^  sic  muscles,  and  has  been  named  the  Su^terior 

i»ii«sKil3^  linguali«.       It    consists    of    a    thin    layer    of 


Cut  idge  of  Superjiciitt  Unguulh. 

Fio.  280.— Hascles  on  the  dorsum  of  the 
tongue. 


Fio.  281.— Coronal  sectioji  ..f  toi. 
mascles.   (Altered  from  Kmusi-.t   >i.  1 

lini.'tiiilis,iiitthrou;.Mi ;  ■ ,  !l^l^l  i"f  Hyo  . 
of  -  ■  TrHns\vr-' 

ri-  no  :  A.  verti' 

li>  vrse  lluguuli- 


e>brique  and  longitudinal  fibres  which  arise  from  the  submucous  fibrous  layer,  close 
to  the  Epiglottis,  and  from  the  fibrous  sejjtum,  and  pass  forward  and  outward  to 
the  edge's  of  the  tongue.  Between  its  fibres  pass  some  vertical  fibres  derived  from 
the  Genio-hyo-glossus  and  from  the  vertical  intrinsic  muscle,  which  will  be  described 
later  on.  Beneath  this  layer  is  the  second  stratum  of  muscular  fibres,  derived  prin- 
cipally from  the  extrinsic  muscles.  In  frnnt  it  is  formed  by  the  fibres  derived  from 
the  Stvh>glossus,  running  along  the  side  of  the  tongue,  and  sending  one  set  of  fibres 
over  tfie  dorsum  which  runs  obliquely  forward  and  inward  to  the  middle  line,  and 
another  set  of  fibres,  seen  at  a  later  period  of  the  dissection,  on  to  the  under  surface 
of  the  sides  of  the  anterior  part  ojf  the  tongue,  which  run  forward  and  inward, 
between  the  fibres  of  the  Hyo-glossus,  to  the  middle  line.  Behind  this  layer  of 
fibres,  derived  from  the  Stylo-glossus,  are  fibres  deiive<l  from  the  Ilyo-glossus, 
aasisted  by  some  few  fibres  of  the  Palato-glossus.  The  Hyo-glossus,  entering  the 
side  of  the  under  surface  of  the  tongue,  between  the  Stylo-glossus  and  Inferior  lin- 
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giialis,  passes  round  its  niargin  and  spreads  out  into  u  I;iyor  oti  the  dorstnn,  which 
occupies  the  middle  third  of  the  organ,  and  riinw  almost  transversely  inward  to  the 
septwm.  It  is  reinforced  hy  some  fibres  from  the  Palato-gh)ssiis;  other  fibres  of  this 
muscle  pass  more  deeply  and  intermingle  with  tlje  next  layer.  The  posterior  part 
of  the  second  hiyer  of  the  musciibtr  fibres  of  the  tongue  is  derived  from  those 
fibres  of  tlie  Hyo-glossus  which  arise  from  the  lesser  coi-nu  of  the  hyoid  hone,  and 
are  here  described  as  a  separate  muscle — the  Chomlrt^-glossus.  The  fibres  of  this 
muscle  are  arranged  in  a  fan-sbaped  manner,  and  spread  out  over  the  }tosterior 
third  of  the  tongue.  Beneath  this  biyer  is  the  great  mass  of  the  intrinsic  muscles 
of  the  tongue,  intersected  at  right  angles  by  the  terminal  fibres  of  one  of  the 
extrinsic  muscles — the  Genio-hyo-glossus.  This  porti<*ii  of  the  tongue  is  paler 
in  color  nnd  softer  in  texture  than  that  already  described,  and  is  sometimes 
designated  the  meflutlary  portion  in  contradistincti(Ui  to  the  firmer  superficial  part, 
which  is  termctl  the  cortical  j>ortion.  it  consists  largely  of  transverse  fibres,  the 
Trat{»versf'  U)ifjual(»,  and  of  vertical  fibres,  the  Vertkuil  Um/Halis.  The  ^^-ansverse 
lingualis  forms  the  largest  portion  of  the  third  layer  of  muscular  fibres  of  the 
tongue.  The  fibres  arise  from  the  median  septum,  and  pass  outward  to  be  inserted 
into  the  submucous  fibrous  layer  at  the  sides  of  the  tongue.  Intermingled  with 
these  transverse  intrinsic  fibres  are  transverse  extrinsic  fibres  derived  from  the 
Palato-glossus  and  the  Superior  constrictor  of  the  jtharynx.  These  transverse 
extrinsic  fibres,  however,  run  in  the  opposite  direetiou,  passing  inward,  toward 
the  septum.  Intersecting  the  transverse  fibres  area  large  number  of  vertical  fibres 
derived  partly  from  the  Genio-hyo-glossus  and  partly  from  vertical  intrinsic  fibres, 
the  X'ertical  lingualis.  The  fibres  derived  from  the  Geni*>-hyo-gloss)js  enter  the 
under  surface  of  the  tongue  <m  each  side  of  the  median  septum  frtuu  base  to  apex. 
They  ascend  in  a  radiating  manner  to  the  ilorsuni,  being  inserted  into  the  sub- 
mucous fibrous  layer  covering  the  tongue  on  each  side  of  the  middle  line.  The 
Vertical  lingualis  is  found  only  at  the  bonlers  of  the  fore  jmrt  of  the  tongue, 
external  to  the  fibres  of  the  Genio-hyo-glossus.  Its  fibres  extend  from  the  upper 
to  the'under  surface  of  the  tongue,  decussating  with  the  fibres  of  the  other  muscles, 
and  especially  with  the  Transverse  lingualis.  The  fourth  layer  of  muscular  fibres 
of  the  t*>ngue  consists  partly  of  extrinsic  fibres  derived  from  the  Stylo-glossus,  and 
partly  of  intrinsic  fibres,  the  Inferior  linf/titili».  At  the  sides  of  the  under  surface  of 
the  tongue  are  some  fibres  derived  from  the  8tylo-glossus,  which,  as  it  runs  forward 
at  the  side  of  the  tougue,  gives  off  fibres  which,  passing  forward  and  inward  between 
the  fibres  of  the  Ilyo-glossus,  form  an  inferior  obli(jue  stratum  which  joins  in  front 
with  the  anterior  fibres  of  the  Inferior  lingualis.  The  Inferior  lingualis  is  a  longi- 
tuidifial  band,  situated  mi  the  under  surface  of  the  tongue,  lying  in  the  interval 
between  the  Stylo-glossus,  in  front  of  the  Hyo-glossus,  and  the  Genio-hyo-glossus, 
and  extending  from  the  base  to  the  apex  of  the  organ.  Posteriorly,  some  of  the 
[ifibres  are  lost  in  the  base  of  the  tongue,  and  others  are  occasionally  attached  to 
the  hyoid  bone.  It  blends  with  the  fibres  of  the  Hyo-glossus,  and  is  continued 
forward  as  far  as  the  apex  of  the  tongue.  It  is  in  relaticui  by  its  under  surface 
with  the  raniue  artery. 

Surgical  Aaatomy.^The  fibrous  septum  which  exists  betwcDu  the  two  hal\H»  of  the 
tonguti  is  verj'  Cfjuiftltie,  so  that  the  auu^itounisis  hctwceu  the  two  lingual  arteries  is  not  very 
free,  a  fact  oft«u  illustrated  by  injetitiiii^f  one-ball' of  the;  tongue  with  colored  size,  while  the  other 
half  is  left  uninjected  or  is  infected  with  size  of  a  ilifferent  color. 

This  is  a  point  of  considerable  importance  in  connection  with  removal  of  one-half  of  the 
ton^e  for  cancer,  auopenition  which  is  now  thvpiently  resorted  to  when  the  disease  is  strictly 
confined  to  one  side  of  the  tougue.  If  the  mucous  mcrnhnuie  is  ibvided  longitudinallv  exactly 
in  the  middle  line,  the  tongue  can  l>e  sjilit  into  halves  along  the  median  raphe  without  any 
appreciable  luemorrhage.  and  the  diseased  half  cim  then  be  removed. 

Actions. — The  movements  of  the  tfingue,  although  numerous  and  coim  pi  Seated, 
may  be  understood  by  carefully  consitlering  the  direction  of  the  fibres  of  its 
muscles.  The  Genio-hifo-gloHHi  muscles,  by  means  of  their  posterior  fibres,  draw 
the  base  of  the  tongue  forward,  so  as  to  protrude  the  aj»ex  fnuu  the  moutlj.  The 
anterior  fibres  draw  the  tongue  back  into  the  mouth.      The  whole  length  of  these 
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two  muscles,  acting  along  the  middle  line  of  the  tongue,  draw  it  downward,  so  as  to 
make  it  concave  from  side  to  side,  forming  a  channel  along  which  tluids  may  pass 
toward  the  pharynx,  as  in  sucking.  The  If ijo-t/Imtiti  m\i»c\es  depress  the  tongue 
and  draw  down  ils  sides,  so  as  to  render  it  convex  from  side  to  side.  The  *SV///o- 
fffoHsi  muscles  draw  the  tongue  upwnrd  an<l  backward.  The  Palato-{/losgi  muscles 
draw  the  base  of  the  tongue  upward.  With  regard  to  the  intrinsic  muscles,  both 
the  Superior  and  Inferior  linguales  tend  to  shorten  the  tongue,  but  the  former,  in 
addition,  turn  the  tip  and  sides  upward  so  as  to  render  the  dorsum  concave,  while 
the  Latter  pull  the  tip  downward  and  cause  the  dorsum  to  become  convex.  The 
Transverse  lingualis  narrows  and  elongates  the  tongue,  and  the  Vertical  lingualis 
flattens  and  broa<lens  it.  The  complex  arrangement  of  the  muscular  fibres  of 
the  tongue,  and  the  various  directions  in  which  they  run,  give  to  this  organ  the 
power  of  assuming  the  various  forms  necessary  for  the  enunciation  of  the  diiferent 
consonantal  sounds ;  and  Dr.  Macalister  states  that  "■  there  is  reason  to  believe 
that  the  musculature  of  the  tongue  varies  in  different  races  owing  to  the  hereditary 
practice  and  habitual  use  of  certain  motions  required  for  enunciating  the  several 
vernacular  languages." 

5.  Pharyngeal  Region. 

Inferior  constrictor-  Superior  constrictor. 

Middle  constrictor.  Stylo-pharyngeus. 

Paiato-pharvngcs.      1  ^g,;^  ^^^^  ;^.^,i^^^ 

btalpmgo-pharyngeus.  j  ^  ' 

BiBSection  iFlp.  282). — Tu  order  to  examine  the  musclo«  nf  the  phar>'nx,  out  tJirouph  the 
tmohea  iind  oesoi»h:itrfiH  just  !ibi>ve  the  sternum,  and  draw  them  upwani  by  dividing  the  loose 
anxilar  tissue  connwtinj?  the  pharynx  with  the 
front  of  the  vertebral  oohunth  The  parts 
beinir  drawn  well  forward,  apply  (he  ed.ce  of 
the  enw  iinmediatety  behind  tlie  ^tyloi(i  pro- 
cesses, and  saw  the  base  of  thi*  skull  through 
from  below  upward.  The  j)him'nx  and  utouth 
ehould  then  be  s^tufTed  wilh  tow.  in  <»rder  to 
difltend  its  cavity  and  render  the  muscles  tense 
and  easier  of  dissection. 

The  Inferior  constrictor,  the  most 
superficial  and  thickest  of  the  three 
constrictors,  arises  from  the  sides  of  the 
cricoid  and  thyroid  cartilages.  To  the 
cricoid  cartilage  it  is  attached  in  the 
interval  between  the  rrico-thyroid  mus- 
cle in  front  and  the  articular  facet  for 
the  thyroid  cartilage  behind.  To  the 
thyroid  cartilage  it  is  attached  to  the 
oblique  line  on  the  side  of  the  great  abt, 
the  cartilaginous  surface  behind  it,  near- 
ly as  far  as  its  posterior  b(H-der,  and  to 
the  inferior  cornu.  From  these  attach- 
ments the  fibres  spread  backward  and 
inward,  to  be  inserted  into  the  fibrous 
raphe  in  the  posterior  median  line  of 
the  pharynx.  The  inferior  fibres  are 
horizontal,  and  continuous  with  the 
fibres  of  the  ocsopliagus :  the  rest  as- 
cend, increasing  in  obliquity,  and  over- 
lap the  Middle  constrictor.  The  supe- 
rior laryngeal  nerve  and  artery  pass 
near  the  upper  border,  and  the  inferior,  or  recurrent  laryngeal,  beneath  the  lower 
border  of  this  muscle,  previ*His  to  their  entering  the  larynx. 

Relations. — It  is  covered  by  a  dense  cellular  raembrane  which  surrounds  the 
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Fig.  282.— Muscles  of  thephjirynx.   Extt-rnnl  riew. 
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entire  pharynx.  Brhiml,  it  is  in  relittittn  witli  xhv  verleUral  coliiniii  unil  the 
Lnngus  colli  muscle;  htdnjibf,  with  the  thyroid  glaud,  (he  cnniinDii  earotid  artery, 
and  the  Sterno-thyroid  muscle;  by  its  inteninJ tutrftfrf,  with  the  Middle  constrictor, 
the  Stylo-jduiryngeus,  ralato-j)haryngeus,  the  fibrous  coat  and  mucous  membrane 
of  the  phurynx. 

The  Middle  constrictor  is  a  flattened,  fau-f<haped  muscle,  smaller  than  the  jtre- 
ceding.  It  arises  from  the  whole  length  of  the  upper  surface  of  the  greater  cornu 
of  the  hyoid  bone,  from  the  lesser  cornw,  and  from  the  stylo-hyoid  ligament.  The 
fibres  diverge  from  their  origin,  the  lower  ones  descending  heneafh  the  Infe- 
rior constrictor,  the  middle  fibres  passing  transversely,  and  the  upper  fibres 
ascending  and  overlapping  the  Superior  ooustrietor.  The  muscle  is  inserted  into 
the  posterior  median  fibrous  raphe,  blending  in  the  middle  line  with  the  one  of  the 
opposite  .*ide. 

Eelations. — This  muscle  is  separated  from  ilie  Superior  constrictor  by  the 
gloss(H|>haryngeal  nerve  and  the  Stylo-pharyngeus  muscle,  and  from  the  Inferi<>r 
constrictor  by  the  superior  laryngeal  nerve.  Behind,  it  lies  on  the  vertebral 
column,  the  Longus  colli,  and  the  Rectus  capitis  anticus  major.  On  each  »ide  it 
is  in  relation  with  the  carotid  vessels,  the  pharyngeal  ]dexus,  and  some  lymphatic 
glan<ls.  Near  its  origin  it  is  covered  by  the  llyo-glossus,  from  which  it  is  sejiarated 
by  the  tiugttul  vessels.  It  lies  upon  the  tSnperior  constrictor,  the  Stylo-pharyngeus, 
the  I'alato-pharyngeus,  the  fibrous  coat,  and  the  mucous  membrane  of  the 
pharynx. 

The  Superior  Constrictor  is  a  t(ua<irilateral  muscle,  thinner  and  paler  than  the 
other  conatrictors,  and  situated  at  the  tijjper  ])art  of  the  pharynx.  It  arises  from 
the  lower  third  of  the  posterior  margin  of  the  internal  jiterygoid  [date  and  its 
humular  process,  from  the  contiguous  portion  of  the  pahitr  Itnue  and  the  reflected 
tendon  of  the  Tensor  ]>alati  muscle,  from  the  j^terygft-mnxillary  ligament,  from  the 
alveolar  process  above  the  posterior  extremity  f>f  the  mylo-by<ud  ridge,  and  by  a 
few  fibres  fr<nn  the  side  of  the  tongue.  From  these  points  the  fibres  curve  back- 
ward, to  be  inserted  into  the  median  raphe,  being  also  prolonged  by  means  of  a 
fibnnts  aponeurosis  to  the  pharyngeal  spine  on  the  basilar  process  ^f  the  occijdtal 
bone.  The  su]>erior  fibres  arch  heueath  the  Levator  ]ialati  and  the  Eustachian 
tube,  the  interval  between  the  U]>]>er  l>order  of  the  muscle  and  the  Ini^ilar  process 
being  deficient  iu  muscular  fibres  and  closed  by  fibrous  membrane.  This  interval 
is  known  as  the  »mu»  of  Morgagni. 

Belations, — By  its  outer  surface ^\\\i\i  the  vertebral  column,  the  internal  carotid 
artery,  the  internal  jugular  vein,  the  glosso-pbaryngeal,  pneumogastric,  spinal 
accessory,  hypoglossal,  and  sympathetic  nerves,  the  Middle  constrictor,  which 
overlajis  it,  and  the  Stylo-pliaryngeus ;  by  its  intermt!  »nrf<u'<\  with  the  Palato- 
pharyngeus,  the   tonsil,  the  fibrous  coat  nn<l  mucous  membrane  of  the  pharynx. 

The  Stylo-pharyngeus  is  a  long,  slender  muscle,  round  above,  broad  and  thin 
below.  It  arises  from  the  inner  side  of  the  base  of  the  styb^id  process,  passes 
downward  along  the  side  of  the  ]diarynx  between  the  Superior  and  Middle 
constrictors,  ami  spreads  out  beneath  the  mucous  membrane,  where  some  of  its 
fibres  are  lost  in  the  Constrictor  muscles:  and  others,  joining  with  the  Palato- 
pharyngeus,  are  inserted  into  the  posterior  border  of  the  thyroid  cartilage.  The 
gh)a8o-pluiryngeal  nerve  runs  on  the  outer  side  of  this  muscle,  and  crosses  over  it 
in  passing  forward  to  the  tongue. 

TLel&tionB.-^Externafh/,  with  the  Stylo-glossus  muscle,  the  parotid  gland,  the 
external  carotid  artery,  and  the  Middle  constrictor ;  mtcrnttUg,  with  tiie  internal 
carotid,  the  internal  jugular  vein,  the  Superior  constrictor,  Palato-pharyngeus,  and 
mucous  membrane. 

Nerves.— The  Constrictors  are  supplied  by  branches  from  the  ]diaryngeal 
plexus,  the  Stylo-pharyngeus  by  the  glosso-pharyugeal  nerve,  and  the  Lnferior 
constrictor  by  an  additional  branch  from  the  external  laryngeal  nerve  and  by  the 
recurrent  laryngeal. 

Actions. — When  deglutition  is  about  to  be  ])erfonncd,  the  pharynx   is  drawn 
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upward  and  diliitotl  in  rliiferent  clirection.s  u>  receive  the  iiito-sel  propelled  into  it 
from  the  mouth.  The  Stylo-pharyngei,  which  are  much  farther  reujoA-ed  from 
one  another  at  their  origin  than  at  their  insertion,  draw  the  sides  of  the  pharynx 
upward  and  outward,  and  so  increase  its  transverse  diameter,  its  breadtli  in  the 
antero-posterior  direction  being  increased  by  the  larynx  and  tongue  being  carried 
forward  in  their  ascent.  As  soon  as  the  morsel  is  received  in  the  pharynx,  the 
Elevat«)r  muscles  relax,  the  bag  descen<ls,  and  the  Constrictors  contract  upon 
the  morsel,  and  convey  it  gradiially  downward  into  the  oesophagus.  Besides 
'n»  action  in  deghuition,  the  pharynx  also  exerts  an  imjjortant  influence  in  the 
modulation  of  the  voice,  especially  in  the  production  of  the  higher  tones. 

6.  Palatal  Region. 

Levator  puhiti.  i'al'ito-glossus. 

Tensor  palati.  I'lihito-pharyngeua. 

Azygos  uvulie.  Salpingo-jdiaryngeus, 

Dissection  (Fig.  l!><3). — l^y  open  the  itharynx  Irtmi  behind  by  a  vcrtirHl  incision  extending 
from  its  iij^jior  t<*  its  lower  part,  and  |Kirtially  ilividy  the  mcipitul  attaehnieirt  by  a  transverse 
incision  on  cadi  si<ie  of  the  vertical  t»ne  ;  the  fMisterior  surfuee  of  the  suit  ])alatt}  is  then  exposed, 
iluving  tixed  the  u\^lla  s«>as  to  make  it  tense,  the  mucous  membnine  and  glands  should  be  care- 
fully n^movi'd  froui  \\w.  po?tterior  .surface  of  the  soft,  palate,  and  the  mnseles  ol'  this  part  ;u"e  at 
once  exposed. 

The  Levator  palati  is  a  bmg,  thick,  rounded  muscle,  jdaced  on  the  outer  aide 
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Pis.  3S3u— Muscles  of  the  soft  ftnlate.thc  ph&r}-ux  being  laid  open  from  twhind. 

of  the  posterior  nares.      It  arises  from  the  under  surface  of  the  apex  of  the  petrootl 
portion  of  the  temporal  bone,  and  from  the  adjoining  cartilaginous  portion  of  the 
Eustachian  tube;  after  passing  into  the  pharynx,  above  the  upper  concave  margin 
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of  the  Superior  constrictor,  it  passes  obliquely  <li>\vn\varil  nud  inward,  its  fibres 
spreading  out  in  the  sof'r  palate  as  tar  as  the  middle  line,  where  they  blend  with 
those  of  the  opposite  side. 

Relations. — Extvt'uallff,  witli  the  Tensor  palati  and  Superior  constrictor; 
internailyy  with  the  mucous  membrane  of  the  j)l]arvnx ;  poittfn'nrli/,  with  the 
posterior  fascicfdus  of  the  I'alalo-jibaryngeus,  the  Azygos  uvulfe.  and  the  mucous 
lining  of  the  sfjft  palate. 

The  Circumflexes  or  Tensor  palati  is  a  brand,  thin,  rihbondike  musele.  placed 
on  the  outer  side  f>f  the  Levator  ptdati,  and  consisting  of  a  vertical  and  a  fiurizontal 
portion.  The  vertical  portion  arises  by  a  broad,  thin,  and  flat  hinu-Ua  from  the 
8caj>hoid  fossa  at  the  base  of  the  internal  pterygoid  phite  ;  from  the  spine  of  the 
[sphenoid ;  the  vaginal  process  of  the  temporal  bone  and  the  anterior  aspect  of 
the  cartilaginous  portion  of  the  Eustachian  tube  :  descentling  vertically  between 
the  internal  pterygoid  jihite  and  the  inner  surface  of  the  Internal  pterygoid 
mnscle,  it  terminates  in  a  tendon,  whieh  winds  round  the  bamular  process,  being 
retained  in  this  situation  by  some  of  the  fibres  of  origin  of  the  Internal  pterygoid 
muscle,  and  lubricated  by  a  bursa.  The  tendon  or  horizontal  portion  then  passes 
horizontally  inward,  and  is  inserted  into  a  broad  aponcuix>sis,  the  palatine 
aponeuro»iSy  and  into  the  transverse  ridge  on  the  horizont-al  portion  of  the  palate 
bone. 

Relations, —  ExtrniaUi/y  with  the  Internal  pterygoid;  internalhf^  with  the 
Levator  palati^  from  which  it  is  separated  by  the  Superior  constrictor,  and  with 
the  internal  pterygoid  plate.  In  the  soft  palate  its  tendon  and  the  palatine 
aponeurosis  is  anterior  to  that  of  the  Levator  palati,  being  covered  by  the  Palato- 
glossus and  tlie  mucous  meiubrane. 

Palatine  Aponeurosis. — Attarlie<l  to  the  posterior  border  of  the  hard  palate  is 
a  thin,  firm,  tibrous  lamella  wliii-h  supports  the  muscles  and  gives  strength  to  the 
soft  palate.  It  is  thicker  above  than  below,  where  it  becomes  very  tbin  and 
difficult  to  define.      Laterally,  it  is  continuous  with  the  pharyngeal  ajM)nenrosis. 

The  A2ygos  uvulae  is  not  a  single  muscle,  as  would  be  inferred  from  its  name, 
but  a  pair  of  narrow  cylindrical  fleshy  fasciculi  placed  side  by  side  in  the  median 
line  of  the  soft  palate.  Each  muscle  arises  from  the  ))osteri(U'  nasal  spine  of  the 
palate  bone  and  from  the  contiguous  tendinous  aponeurosis  of  the  soft  palate,  and 
descen<ls  to  be  inserted  into  the  uvula. 

Relations. — A/tftrtnrh/,  with  the  tendinous  expansion  of  the  Levatores  palati ; 
hehind,,  with  the  posterior  fasciculus  of  the  Palato-pharyngeus  and  the  niuc{»us 
membrane. 

The  two  next  muscles  are  exposed  by  reuiovinju;  tin.-  n^llL'OU!^  ujemhrane  from  ihe  pillars  of 
the  sofl  palate  ihroughout  nearly  tneir  whole  extent. 

The  Palato-glossus  (Constrictor  isthmi  faucium)  is  a  small  fleshy  fasciculus, 
narrower  in  the  middle  than  at  either  extremity,  forming,  with  the  mucous 
membrane  covering  its  surface,  the  anterior  pillar  of  the  soft  palate.  It  arises 
from  the  anterior  surface  of  the  soft  palate  on  each  side  of  the  uvula,  and.  pacing 
downward,  forward,  and  outward  in  front  of  the  tonsil,  is  inserietl  into  the  side 
of  the  tongue,  some  of  its  fibres  spreading  over  the  dorsum,  and  others  passing 
deeply  into  the  substance  of  the  organ  to  intermingle  with  the  Transversus  linguae. 
In  the  soft  palate  the  fibres  of  this  muscle  are  continuous  with  those  of  the  muscle 
of  the  opposite  side. 

The  Palato-pharyngeus  is  a  long,  fleshy  fasciculus,  narrower  in  the  midille  than 
at  either  extremity,  forming,  with  the  mucous  membrane  co%^ering  its  surface,  the 
posterior  pillar  of  the  soft  palate.  It  is  separated  fmm  the  Palato-glossus  by  an 
angular  interval,  in  which  the  tonsil  is  lodgeil.  It  arises  from  the  soft  palate  by 
an  expanded  fasciculus,  whicb  is  divided  into  two  parts  by  the  Ijcvator  palali  and 
Azygosuvulie.  'X\w pomlertor  fattricuhfft  lies  in  contact  with  the  mucous  membrane, 
and  also  joins  with  the  corresponding  muscle  in  the  middle  line ;  the  utittrior 
fasciculus,  the  thicker,  lies  in  the  soft  palate  between  the  Levator  and  Tensor,  and 
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joins  in  the  middle  line  the  corresponding  part  of  tlie  opjfosite  muscle.  Pa^i^ing 
outward  and  downward  behind  the  tonsil^  the  Palato-pharyngeus  joins  the  Stylo- 
pharyngeus,  and  is  inserted  with  that  muscle  into  the  ]iot:terior  border  of  the 
thyroid  cartilage,  some  of  its  fibres  being  lost  on  the  si<le  of  the  pharynx,  and 
others  passing  across  the  middle  line  posteriorly  to  decussate  with  the  muscle  of 
the  opposite  side. 

The  Salpingo-pharyngeus.— This  museU^  arises  from  the  inferior  part  of  the 
Eustachian  tube  near  its  oi'ifice ;  it  passes  downward  and  blends  with  the  posterior 
fasciculus  of  the  Falato-pharyngeus. 

Relations. — In  the  soft  palate  its  posterior  surface  is  covered  by  mucous 
membrane,  from  which  it  is  separated  by  a  layer  of  palatine  glands.  By  its 
anterior  surfaee  it  is  in  relati<m  with  the  Tensor  palati.  Where  it  forms  the 
posterior  pillar  of  the  fauces  it  is  covered  by  mucous  membrane,  excepting  on  Ub 
outer  surface.  In  the  pharynx  it  lies  between  the  mucous  membrane  and  the 
Constrictor  muscles. 

In  a  dissection  of  the  soft  palate  from  its  posterior  or  nasal  surface  to  its  anterior 
or  oral  surface,  the  muscles  would  he  exposed  in  the  following  order :  viz.  the 
posterior  fasciculus  of  the  I*alat<i-pharyngeus,  covered  over  by  ihe  mucous  membrane 
reflected  from  the  floor  of  the  nasal  fossa3 ;  the  Azyg<vs  uvuhe;  the  Levator  palati ; 
the  anterior  fasciculus  of  the  Palato-pharyngeus ;  the  apoTicunnsis  of  the  Tensor 
palati,  and  the  Palato-glossus  covered  over  by  a  reflection  from  the  oral  mucous 
membrane. 

Nerves. — The  Tensor  palati  is  supplied  by  a  branch  from  the  otic  ganglion  ; 
the  remaining  muscles  of  this  grouji  are  in  all  prohahility  sup|>lied  by  the  internni 
branch  of  the  spinal  accessory,  whose  fibres  are  distributed  along  with  certain 
branches  of  the  jineumogastric  through  the  pharyngeal  plexus.' 

Actions. — During  the  Ar*^  stage  of  deglutition  the  morsel  of  food  is  driven  back 
into  the  fauces  by  the  pressure  of  the  tongue  against  the  hard  palate,  the  base  of 
the  tongue  being,  at  the  same  time,  retracted,  and  the  larynx  raise<l  with  the 
pharynx,  and  carried  forward  under  it.  During  the  second  stutfe  the  epiglottis  is 
pressed  over  the  superior  aperture  of  ihe  larynx,  and  the  morsel  gli<les  past  it; 
then  the  Palato-glossi  muscles,  the  constrictors  of  the  fauces,  contract  behind  the 
food;  the  soft  palate  is  slightly  rais^ed  by  the  Levator  palati,  and  made  tense  by 
the  Tensor  palati ;  and  the  Palato-pharyngei,  by  their  contraction,  |uill  the  pharynx 
upward  over  the  morsel  of  forid,  and  at  the  same  time  come  nearly  together,  the 
uvula  filling  up  the  slight  interval  between  them.  By  the.^e  means  the  food  is 
prevented  pa.ssing  into  the  upper  part  of  the  ])harvn.\  or  the  posterior  nares;  at 
the  same  time  the  latter  muscles  form  an  inclined  plane,  directed  ^^bli^Jnely  down- 
ward and  backward,  along  the  under  surface  of  which  the  morsel  descends  into 
the  lower  part  of  the  pharynx.  The  Salpingo-pharyngeus  raises  the  upper  and 
lateral  part  of  the  pharynx — /.  e.  that  part  which  is  above  the  point  where  the 
Stylo-pharyngeus  is  attached  to  the  pharynx. 

Surgical  Anatomy. — The  muscles  of  the  soft  palate  shanld  he  carefully  dissected,  the  rela- 
tions they  Ix'ur  lo  lh»;  surromidln^;  parts  especially  examined,  and  their  actiim  attentively  studied 
\ijn)X\  the  dead  subject,  as  the  surfroim  isri'<|uired  to  divide  one  or  mnr<i  <>f  these  nius<les  tit  the 
operation  of  stapliylurrauliy,  iSir  W.  Feriiuss(m  wa«  the  first  to  hhow  that  in  the  eon^'eniial 
defifietjcy  called  cl'/l  pnlate  the  ed^res  of  the  fi.ssure  arc  tbrcibly  sepairatfd  by  the  a^-tioij  of  the 
I^vatores  palati  atid  Palato-pharynnei  uiuseles.  pniduein/ij  very  eonsiderabie  iiiipediaieut  to  the 
healiriK  pnx'ess  after  the  porlV«nnanee  of  the  iiperation  for  unitiiiij  their  margins  by  adhesion  ;  he, 
consofiuciifly,  re<'oinnienderl  the  division  of  these  nm^-les  as  one  of  the  most  imjvortujit  steps  in 
the  operation.  This  he  eflTecte*!  by  an  ineision  made  with  a  eurveil  knife  intrmluced  Whind  the 
soft  palate.  The  incision  is  in  Ite  halfway  between  the  liauudar  processs  and  Eustachian  tuln?, 
and  j)eri>endieu}ar  to  a  line  drawn  i.M'tween  ihein.  This  incision  perfectly  accomplishes  the 
division  of  the  levator  palati.  The  Palafn-ph.iryn^aniH  may  Imj  divided  by  eutting  tu-iross  the 
posterior  pillar  of  the  soft  palate,  just  beluw  the  tonsil,  with  a  pair  of  blunt-pointed  cune<l 
8eie»<ira;  and  the  anterior  pillar  may  be  divided  ul.six  To  divide  the  I^evator  palati  the  plan 
reoomioetided  by  Mr.  Pollock  is  to  be  ereatly  preferred.  The  soft  palate  beinir  put  upon  the 
Btretch,  a  double-edged  knife  is  passed  thmugh  u  ju.st  on  the  inner  side  of  the  haumlar  proeeas 

^  Journal  of  Amtiomy  and  Physidiygy,  vol.  zxiii.  p.  523. 
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and  above  the  line  ot"  the  Levator  palati.  The  liauiilo  boinir  now  a^t»?rriatfly  raisc<l  am! 
depressed,  a  jsweeiiia^  cut  in  made  uloiii;  tlie  jHisteriur  f^urfitee  of  the  sw>ft  iialate.  and  \\w  knife 
witlidruwn,  leaving  only  a  small  openiiiir  in  the  nmcoii.s  nn'tnlirane  on  tlu;  anterior  Hurliu'O.  It" 
tUis  tjjteratinn  is  |jert*jrnred  mi  the  dead  IakIv  and  the  parts  itflerward  dlsseeted,  llie  Levator 
palati  wdl  l»e  I'mnid  r<jnif)lrtely  divided.  In  the  pn'sent  day,  lnnvever,  this  division  of  the 
nuLscles,  as  part  of  the  operation  of  staphylorraphy,  is  not  so  much  in.sistetl  uinm.  All  tension 
is  prevente*]  hy  making  Unt^'itudinal  ineisions  on  either  side,  jmrallel  to  the  cleft  and  jiist 
internal  to  the  kamular  pnjce-ss,  in  such  a  position  as  to  avoid  the  post^jrior  palatine  artery. 

7.  Anterior  Vertebral  Region. 

Rectus  capitis  antiot.s  major.  Rectny  capitis  lateralis. 

Rectus  capitis  uuticus  minor.  Lojiguy  colli. 

The  Rectus  capitis  anticus  major  (Fig.  284),  broad  and  thick  above,  narrow 
below,  appears  like  a  continuation  upward  of  the  Scalenus  anticus.     It  arises  by 


Flo.  9N.— The  prcvertebml  muscles. 

four  tendinous  slips  from  the  anterior  tubercles  of  the  transverse  processes  of  the 
third,  fourth,  fifth,  and  sixth  cervical  vertebrae,  and  ascends,  converging;  toward 
its  tellow  of  the  opposite  side,  to  be  inserted  into  the  basilar  process  of  the  occip- 
ital bone. 

Relations. — By  it«  inferior  fturfur,'.  with  (he  pharynx,  the  sympathetic  nerve, 
and  the  sheath  enclosing  the  internal  and  coininon  carotid  artery,  internal  juirular 
vein,  iind  pneumo^asiric  nerve;  bv  hn  pnntrrt'or  x///;/fi'-r,  with  the  Longus  colli,  the 
Rectus  capitis  anticus  minor,  and  the  upper  cervical  vertebrre. 

The  Rectus  capitis  anticus  minor  is  a  short.  Hat  muscle,  situated  immediately 
behind  the  upper  part  of  the  preeeding.  It  arises  from  the  anterior  snrface  of  ihe 
lateral  mass  of  the  athis  and  from  the  root  of  its  transvei*se  process,  and,  passing 
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obli(juely  upward  and   inward,  is  inserted   into  the  bnsilar  process  immediatelv 
behind  the  preceding  muscle. 

Relations. — By  its  auterhr  surface,  with  ihe  Hectiis  csipiti.*  anticiis  major;  by 
its  jnnftcrior  )*urfaf'fi^  with  the  front  of  the  ocfipitivathmtal  articulation. 

The  Rectus  capitis  lateralis  is  a  nhort,  flat  muscle,  which  arises  from  the  upper 
surface  of  the  transverse  process  of  the  atlas,  and  is  inserted  into  the  under  surface  , 
of  the  jugular  process  of  the  occipital  bone. 

Belations. — By  its  anterior  surftice,  w  ith  the  internal  jugular  vein  ;  by  its  /»o»- 
terior  )<urfftrt%  with  the  vertebral  artery.  On  its  outirgulf  lies  theoccipitai  artery ; 
on  its  iiturr  side,  the  suboccipifa]  nerve. 

The  Longiis  colli  is  a  Iohj^,  flat  muscle,  situated  on  the  anterior  surface  of  the 
spine,  between  the  atlas  and  the  third  doi'sal  vertebra.  It  is  broad  in  the  middle. 
narrow  and  pointed  at  each  extremity,  and  consists  of  three  portions:  a  superior 
ob]i([ue,  an  inferior  obliijue.  and  a  vertical  portion.  The  »upt'rior  obUf^ue  potiion 
arises  from  the  anterior  tubercles  of  the  transverse  processes  of  the  third,  fourth, 
and  fifth  cerviciil  vertebne,  and,  aiiccnding  Mbliijuely  inward,  is  inserted  by  a  nar- 
row tendon  into  the  tubercle  on  the  anterior  arch  of  the  atlas.  The  iniWior 
obliipte  portion,  the  smallest  part  of  the  muscle,  arises  from  the  front  of  the  bodies 
of  the  first  two  or  three  dorsal  vertebrae,  and,  ascending  oblicjuely  outward,  is 
inserted  into  the  anterior  tubercles  of  the  transverse  processes  of  the  fifth  and 
sixth  cervical  vertebne.  The  vertical  portion  lies  directly  on  the  front  of  the  spine  ; 
it  arises,  below,  from  the  front  rtf  the  bodies  of  the  upper  three  dorsal  and  lower 
three  cervi<'al  vertebra\  and  is  inserted  above  into  the  fiont  of  the  hodies  of  the 
second,  third,  and  fourth  cervical  vertebra^  above. 

Relations. — By  its  anterior  tmrfacc,  with  the  pharynx,  the  oesophagus,  sympa- 
thetic nerve,  the  .sheath  of  the  great  vessels  of  the  neck,  the  inferior  thyroid  artery, 
and  recurrent  laryngeal  nerve;  by  hs  poifterior  tturfaee,  vf'nh  the  cervical  and  dorsal 
portions  of  the  spine.  Its  inner  bonier  is  separated  from  the  opjiosite  muscle  by 
a  considerable  interval  below,  but  they  approach  each  other  above. 


8.  Lateral  Vertebral  Region. 

Scalenus  amicus.  Scalenus  medius. 

Scalenus  posticus. 

The  Scalenus  anticus  is  a  conical-shaped  muscle,  situated  deeply  at  the  side  of 
the  neck,  behind  the  Steruo-niastoid.  It  arises  from  the  anterior  tubercles  of  the 
transverse  processes  of  the  third,  fourth,  fifth,  and  sixth  cervical  vertebrte,  and, 
descending  almost  vertically,  is  inserted  by  a  narrow,  flat  tendon  into  the  impression 
on  the  inner  border  and  upper  surface  of  the  first  rib.  The  lower  part  of  this 
muscle  sepiiratcs  the  subclaviun  urtery  and  vein,  the  latter  being  in  fVont,  and  the 
former,  with  the  brachial  plextis,  behind. 

Relations. — hi  fmnt,  with  the  clavicle,  the  Subclavius,  Sterno-mastoid,  and 
f)mo-hyoid  muscles,  the  transversalis  colli,  the  suprascapular  and  ascending  cer- 
vical arteries,  the  subclavian  vein,  and  the  phrenic  nerve;  by  Its  posterior  tturfare, 
with  the  Scalenus  medius,  jdeura,  the  subclavian  artery,  and  brachial  plexus  of 
nerves.  It  is  separated  from  the  Longus  colli,  on  the  inner  side,  by  the  vertebral 
artery'.  On  the  anterior  tidiercles  of  the  transverse  processes  of  the  cervical  ver- 
tebrae, between  the  attachments  of  the  Sc:iletius  anticus  and  Longus  colli,  lies  the 
ascending  cervical  branch  of  the  inferior  thyroid  artery. 

The  Scalenus  medius^  the  largest  and  longest  of  the  three  Scaleni,  arises  from 
the  posterior  tubercles  of  the  transverse  processes  of  the  lower  six  cervical  vertebrae, 
and,  descending  along  the  side  of  the  vertebral  column,  is  inserted  by  a  broad 
attachment  into  the  upper  surface  of  the  first  rib,  behind  the  groove  for  the  sub- 
clavian artery,  as  far  back  as  the  tubercle.  It  is  separated  from  the  Scalenus 
anticus  by  a  subclavian  artery  liclow  and  the  cervical  nerves  above.  The  pos- 
terior thoracic,  or  nerve  of  Bell,  is  formed  in  the  substance  of  the  Sc4ileu us  medius 
and  emerge.*  from  it. 
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Relations. — By  its  inferior  »nrftifi\  wiih  tie  Stcrrio-mastoid ;  it  is  crossed  by 
the  oluvicle^  tbc  Onio-hydid  iinischs  siibclaviiin  artery,  ami  the  cervical  nerves.  To 
its  outer  aiJf  is  the  Li-vator  an;]juli  sc!i|mlie  juid  the  Scsdeims  posticus  ujusele. 

The  Scalenus  posticus,  the  siiiaUe-sl  of  ilie  tliree  Scaletii,  urises,  t>y  two  or  three 
separate  tendons,  fnim  the  posterior  tuhendes  of  the  transverse  processes  of  the 
lower  two  or  three  cervical  vertehrie,  and.  diminishing  as  it  descends,  is  inserted 
by  a  thin  tendon  into  the  outer  surface  of  the  second  rib,  behind  the  attachment  of 
the  Serratus  magnus-  This  is  the  most  deeply  placed  of  the  three  Scaleni,  and  is 
occasionally  blended  with  the  I^ealenus  medins. 

Ifenres, — The  Rectus  capitis  anticns  major  and  minor  and  the  Rectus  lateralis 
are  supplied  by  the  first  cervical  nerve,  and  tVotu  the  loop  formed  between   it  and 
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Fio.  285.— Muscles  of  the  neck.    (From  a  pirtfiiratiuii  In  tlic  >tustuiii  .if  llu-  Ituyal  fullcKe  nf  SurjrootiK  of 
E(ig)&n(l.) 

the  second;  the  Longus  colli  and  Scaleni,  by  Inanches  from  the  atileri<»r  divisions 
of  the  lower  cervical  nerves  (fifth,  sixth,  seventh,  and  eighth)  before  they  form  the 
brachial  plexus.  The  Scalenus  medins  also  receives  a  filament  from  the  deep 
external  branches  of  the  cervical  plexus. 

Actions. — The  Rectus  anticus  major  and  minor  are  the  direct  antagonists  of  the 
muscles  at  the  back  of  the  neck,  serving  to  restore  the  head  to  its  natural  position 
after  it  ha«  been  ilrawn  backward.     These  muscles  also  serve  to  ilex  the  head,  and, 
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from  tlieir  oi>li<^uity,  rotate  it,  so  as  to  turn  tlie  face  to  one  or  the  other  side.  The 
Longus  colli  flexes  and  slightly  nttates  the  cervical  portion  of  the  spine.  The 
Scaleni  mmscles,  when  they  take  thetr  fixeil  point  from  above,  elevate  the  first  and 
second  ribs,  and  are,  therefore,  inf*piratory  muscles.  When  they  take  their  fixed 
point  from  below,  they  bend  the  spinal  column  to  one  or  the  other  side.  If  the 
muscles  of  both  sides  act,  lateral  movement  is  prevented,  but  the  spine  Is  slightly 
flexed.     The  Rectus  lateralis,  acting  on  one  side,  bends  the  head  laterally. 

Surface  Form. — ^Tho  muscles  in  the  neck,  with  the  exee)ttinu  of  the  Platysma  myoiUes,  are 
invrstt'd  by  the  lieop  cervJcji!  fayoia,  which  softens  <Iown  their  form,  and  is  of  congiderable 
inijiortaiice  in  rrmnwtion  with  deep  ixTvitul  absct-ssi^s  and  tumors,  miKlilyinc-  the  direction  of 
llieir  growth  and  cnusiiifr  them  to  extend  Iater,dly  insti^ad  of  toward  the  surface.  The  I^oti/smn 
iminidm  does  not  infldenee  surfufe  form  exwpt  it  is  in  afttotj,  when  it  produces  wrinkling  ol'  the 
skin  of  the  neck,  which  is  thmwn  intu  oblique  rid^'es  iwirallel  with  the  lasciculi  t>f  the  muscle. 
8umetimes  this  contnw:*tion  takes  pl;M*t_*  suddenly  and  reiR'atcilly  as  a  s<jrt  of  spasmodic  twitching, 
ihe  result  of  a  nervous  habit.  Tlie  Strrno-cln'tfo- mastoid  is  the  most  iinfjoirtant  must-le  of  the 
neck  as  regards  its  surface  form.  If  the  imiscle  is  put  into  aetion  by  drawine  tlu*  ehin  down- 
ward and  to  the  opposite  shoulder,  its  surfaee  form  will  be  plainly  outlined.  The  sternal  origin 
•will  stand  out  as  a  .sharply*  lefin*^!  rid>?e,  while  tlie  elavieular  origin  will  ptvscnt  a  ftuter  and  not 
so  nrominent  an  outline.  The  tleshy  middle  portion  wmII  appear  as  an  ohlique  roll  or  elevation, 
with  ft  thick  rounded  anterior  Ixjnler  iinidnally  iMConiintr  less  marked  uUive.  (hi  the  (»i)posite 
side — /.  <■.  on  the  side  to  whieh  the  liead  is  turned — the  outline  is  lost,  its  place  l>eiii.L'  •K^'cnpied 
by  an  oblirpie  eroove  in  t!ic  intciniuient.  When  the  muscle  is  at  rest  Its  anterior  border  i.s  still 
visible.  Ibnuing  an  oblique  rounded  ridce,  terniinating  Wlow  in  the  sharp  outline  of  the  sternal 
head.  The  posterior  bonier  of  ihe  nuiscle  does  not  .show  alntve  the  davji-ular  head.  The 
anterior  l>«»nier  is  defined  by  drawiiiir  a  Hue  from  llie  tip  of  tiie  niast«)id  process  to  the  stenio- 
clavicular  joint.  It  is  an  imiwrtant  surfaee-markin>,'  in  the  ojienition  of  liitature  of  the  couimon 
carotid  artery  ami  some  other  operations.  Between  the  sternal  and  elavicular  heads  is  a  slight 
depression,  most  marked  when  the  nniscle  is  in  aetion.  This  is  bounded  below  by  the  prominent 
utennd  cxtrenuty  of  the  clavicle.  Between  the  sternal  origins  oi'  the  two  muscles  is  a  V-shaped 
space,  the  mpyiftfait'if  nntrfi,  iijore  pronounced  below,  and  becoming  toned  down  above,  where 
the  Sterno-hyojd  and  ^tcrnothyroi*!  inuf^cles,  lyintr  ufK>u  the  trachea,  become  more  prominent. 
Above  the  hyotd  Iwne,  in  the  middle  line,  the  anterior  helly  ol'  the  Jh'f/niftnc  to  u  certain  extent 
influences  surface  lorm.  It  corresponds  to  a  line  drawn  from  the  symphysis  of  the  lower  jaw  to 
the  sifle  of  the  lM)dy  of  the  hyoid  Line,  and  renders  this  intrt  of  the  hyo-mental  region  convex. 
In  the  p<Jsterior  triauirle  ol'  the  neck,  the  ]Kwterior  belly  of  the  Onnhkytid.  when  inaction,  forms 
a  conspicuous  object,  especially  in  thin  necks,  presenting  a  cord-like  tbnn  running  across  this 
region,  almost  parallel  with,  and  a  little  alMjve,  the  clavicle. 

MUSCLES  AND  FASCL®  OF  THE  TRUNK. 

The  muscles  of  tin*  Trunk  may  be  arranged  in  four  groups  :  the  muscles  of  the 
Buck,  of  the  Thorax,  of  the  Abdomen,  and  of  the  Perimcum. 


THE  BAOK. 

The  muscles  of  the  Back  are  very  numerous,  and  may  be  subdivided  into  five 
layers. 


First  Layer. 

Trapezius. 
Latissimus  dorsi. 

Second  Layer. 

Levator  anguli  scapulse. 
Rhomboideus  minor. 
Rhomboideus  major. 

Third  Layer. 

Serratus  posticus  superior. 
Serratus  posticus  inferior. 
Splenius  capitis. 
Splenius  colli. 


Fourth  Layer. 
Sacral  and  Lumbar  Regions, 
Erector  spinse. 

Dorsal  Region. 

Ilio-costalis. 

Musculus  accessorius  ad  ilio-costalem, 

Lougissimus  dorsi. 

[Spinalis  dorsi, 

Ceri'ical  Region. 

Cer^^calis  ascendens. 
Transversalis  colli. 
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Traclielo-mastoid. 
Compk'Xiis. 
Biventer  cervicis. 
Spinalis  colli. 

Fifth  Layer. 

Seraispinalia  dorsi. 
Semispiniilis  colli. 
Multifidiis  spinai. 


Riitatore.H  spinse. 

Siipnispirialfs. 

Interspinales. 

ExtoESi)!'  coecYgis- 

lutertransversales. 

Rectus  capitis  posticus  major. 

Rectus  capitis  posticus  minor. 

<)bli<juus  capitis  superior. 

Obliipuis  capitis  inferior. 


First  Layer. 


Trap 


ezius. 


Latissimus  dorsi. 


Dissection  (Fie.   286). — Place  the  body   in    a  pntne   position,  with  the  arms  oxteodcd 
I  over  the  sides  of  the  table,  and  the  chest  ati<l  abdumc'ti  supported  bv  st-vurnl  bUn-kt*,  so  iis 

to  rcniJ»T  the  iituycles  tense,     'fheii   make  tui  incision 
ulnnir  \\w  niidtJIe  line  of  the  back   Iruin   the  (>?cijiitid 

ijnititbernncr  to  the  ciKrcyx.  Make  a  transverse  ineisitin 
ntiji  thf  iii>[ier  ^nd  of  this  t<i  ilie  mastoid  prot'esi?,  and 
a  third  ini'islun  fnmi  its  lower  fnd,  alimv  the  crest  of 
the  ilium  to  aljout  its  middle.  This  Jar^'C  intenr niiii^ 
8pai*e  should.  f<ir  convenience  of  disseetion,  lie  snb- 
divided  by  a  fourth  incision,  extending  obliquely  from 
the  spinous  jiroeess  of  tht*  last  dnrsd  vertebra,  u|>ward 
and  outward,  to  tho  acromion  prtKX'SS.  This  incision 
/  "\_  corresponds   with    the   lower  border  *A'  the  Trapezius 

njusele.     The  fiaps  of  inteeument  ure  then  tone  re- 
moved in  the  ilirtx.'iion  slniwn  in  the  figure. 

Tiic  swperflcial  fascia  is  exposed  upon  re- 
iiioviiiig  the  skin  from  the  back.  It  forms  a 
layer  of  considerable  thickness  and  strength, 
in  which  a  (juantity  of  granular  pinkish  fat  is 
contained.  It  is  continuous  with  the  super- 
ficial fascia  in  other  parts  of  the  body.  The 
deep  fascia  is  a  dense  fibrous  layer  attached  to 
the  occipital  bone,  the  spines  of  the  vertebra*, 
the  crest  of  the  ilium,  and  the  spine  of  the 
scupula.  It  covers  over  the  superficial  muscles, 
forming  sheaths  for  them,  and  is  continuous, 
in  the  neck  at  the  anterior  border  of  the  Tra- 
pezius, with  the  deep  cervical  fascia ;  in  the 
thorax,  with  the  deep  fascia  of  the  axilla  and 
chest,  and  in  the  abdomen  with  that  covering 
the  abdoniina!  muscles. 

The  Trapezius  (Fig.  287)  is  a  broad,  flat, 
triangular  muscle,  placed  imracdiately  be- 
neath the  skin  and  fascia,  and  covering  the  upper  and  hack  jiart  i)f  the  neck  and 
shoulders.  It  arises  from  the  inner  third  of  the  superitu-  curved  line  of  the  occipital 
hone:  from  the  ligamentum  nucha;,  the  spinous  process  of  the  seventh  cervical, 
and  those  of  all  the  dorsal  vertebra?;  and  from  the  corresponding  portion  of  the 
supraspinous  ligament.  From  this  origin  the  superior  fibres  proceed  downward 
and  outward,  the  inferior  ones  upward  and  outward,  and  the  middle  fibres 
horizontally,  and  are  inserted,  the  superior  ones  into  the  outer  third  of  the 
posterior  border  of  the  clavicle ;  the  miilrlle  fibres  into  the  inner  margin  of  the 
acromion  process,  and  into  the  fiuperior  lijj  td'  the  posterior  border  or  crest  of  the 
spine  of  the  scapula;  the  inferior  fibres  converge  near  the  scapula,  and  terminate 
in  a  triangular  a|iru!ieurosis,  which  glides  over  a  smooth  surface  at  the  inner  extremity 
of  the  spine,  to  be  inserted  into  a  tubercle  at  the  outer  part  of  this  smooth  surface. 
The  Trapezius  is  fleshy  in  the  greater  part  of  its  extent,  but  tendinous  at  its  origin 


Fto.  286.— Dissection  of  the  muscles  of  the 
back. 
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of  aponeuroses.  At  its  origin  from  the  spines  (*f  tlie  vertebrae  it  ia  connected  to 
the  bones  by  means  of  a  broad  semi-plli]»tieal  ajmnenrosis.  which  occujMes  the 
space  between  the  sixth  cervical  and  the  third  dorsal  vertebrie.  and  forms,  with 
the  aponeurosis  of  the  opposite  muscle,  a  tendinous  ctlijise.  The  rest  of  the  muscle 
arises  by  numerous  short  tendinous  fibres.  If  the  TrajtcKiiis  is  dissected  on  both 
sides,  the  two  muscles  resemble  a  trapezium  or  diainuud-shajted  quadrangle;  two 
angles  corresponding  to  the  shoidders;  a  third  to  the  occipital  protuberance; 
and  the  fourth   to  tiie  sjnnons  proce.«s  of  the  last  dorsal   vertebra. 

The  clavicular  insertion  of  this  muscle  varies  as  to  the  extent  of  its  attach- 
ment;  it  sometimes  advances  as  far  as  the  middle  of  the  clavicle,  and  may  even 
become  blended  with  the  posterior  edge  of  the  Sterno-nnistoid  or  overlap  it.  This 
should  be  borne  in  mind  in  the  operation  for  tying  the  third  part  of  the  subclavian 
artery. 

Relations. — By  its  supfrjiinal  surface,  with  the  integument :  by  its  tleep 
»Hrfa('(\  in  the  neck,  with  the  Complexus,  Spleuius,  Levator  anguli  scapuh^,  and 
Rhomboideus  minor;  in  the  back,  with  the  Rhomboideus  major,  8upras]nnatus, 
Infraspinatus,  and  Vertebral  aponeurosis  (which  separates  it  from  the  prolongations 
of  the  Erectitr  spinte),  and  the  Latissimus  dorsi.  The  spinal  accessory  nerve  and 
the  superficial  cervical  artery  piiss  beneath  the  anterior  border  of  this  muscle, 
near  the  clavicle.  The  anterior  margin  of  its  cervical  portion  forms  the  posterior 
boundary  of  the  posterior  triangle  of  the  neck,  the  other  boundaries  being  the  Sterno- 
mastoid  in  fmni  and  the  clavicle  below. 

The  Ligamentum  auchsB  (Fig.  2S7)  is  a  thin  band  of  condensed  cellulo-fibrous 
membrane  placed  in  the  line  of  union  between  the  two  Tra[>ezii  in  the  neck.  It 
extends  from  the  external  occipital  protuberance  to  the  spinous  process  ui'  the 
seventh  cervical  vertebra,  where  it  is  crujtinuous  with  the  suprasjtinous  ligament. 
From  its  anterior  surface  a  fibrous  lamina  is  given  ofl\,  which  is  attached  to  the 
spinous  process  of  each  of  the  cervical  vertebne,  excejttiug  the  atlas,  so  as  to  form 
a  septum  between  the  muscles  on  each  side  of  the  neck.  In  man  it  is  merely  the 
rudiment  of  an  important  elastic  ligament  which,  in  some  of  the  lower  animals, 
serves  to  sustain  the  weight  of  the  head. 

The  Latissimus  dorsi  is  a  broad  Hat  musrlc  which  covers  the  lumbar  and 
the  lower  half  of  the  dorsal  regiotjs,  and  is  gradually  contracted  into  a  narrow 
fasciculus  at  its  insertion  into  the  humerus.  It  arises  by  an  aponeurosis  from  the 
spinous  processes  of  the  six  inferior  dorsal,  from  those  of  the  lumbar  and  sacral 
vertebrae,  and  from  the  supraspinous  ligament.  Over  the  sacrum  the  aponeurosis 
of  this  muscle  blends  with  the  posterior  layer  of  thchimbar  fascia.  It  also  arises 
from  the  external  lip  of  the  crest  of  the  ilium,  hfhind  the  origin  of  the  External 
oblicjue,  and  by  fieshy  digitations  from  the  three  (O*  fcuir  lower  ribs,  which  are 
interposed  between  similar  processes  of  the  External  obli<jue  muscle  (Fig.  21*2, 
page  451).  From  this  extensive  origin  the  fibres  pa.ss  in  different  directions,  the 
upper  ones  horizontally,  the  middle  obliquely  upward,  and  the  lower  vertically 
upward,  so  as  to  converge  and  form  a  thick  fasciculus,  which  crosses  the  inferior 
angle  of  the  scapula,  and  occasionally  receives  a  few  fibres  from  it.  The  muscle 
then  curves  around  the  lower  border  of  the  Teres  major,  and  is  twisted  upon  itself, 
so  that  the  superior  fibres  become  at  first  posterior  and  then  inferior,  and  the 
vertical  fibres  at  first  anterior  and  then  superior.  It  then  terminates  in  a  short 
quadrilateral  tendon,  about  three  inches  in  length,  which,  passing  in  front  of  the 
tendon  of  the  Teres  major,  is  inserted  into  the  bottom  of  the  bicipital  groove  of 
the  humerus,  its  insertion  extending  higher  on  the  humerus  than  that  of  the 
tendon  of  the  Pect<jralis  major.  The  lower  border  of  the  tendon  of  this  muscle  is 
united  with  that  of  the  Teres  major,  the  surfaces  of  the  two  being  separated  by  a 
bursa;  another  bui-sa  is  sometimes  interposed  between  the  muscle  and  the  inferior 
angle  of  the  scapula.  This  muscle  at  its  insertion  gives  off  an  expansion  to  the 
deep  fajicia  of  the  arm. 

A  muscular  slip,  varyii);^  i'rum  ?>  to  4  indies  in  k'tiiitli.  itiid  fnim  1  to  i  of  mtj  im-h  in  breudth, 
oacasiunuUy  iunaen  truni  tiie  upper  edgt;  of  the  Latiss'uuus  dor^i  about  the  middle  uf  the  posterior 
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fold  i>f  the  axillu,  and  erosse**  the  axilla  m  iruni  dI'  tin*  axillan-  vejisels  and  nen'es,  to  joiii  the 
under  surfat'c  of  the  tendon  of  the  Peftoraln;  mu,ior,  tlieCdnieo-bnicbialis,  or  the  fascia  over  the 
Bleeps.  The  |Kjsition  of  thin  abnormal  slip  is  a  jKiint  of  intereHt  in  its  relation  lo  the  axillary 
artery,  as  it  cros!se,>s  the  vosstd  just  alxrve  the  spot  usually  selected  for  the  application  of  a  li!b;atnrc, 
and  may  nutilead  the  surgeon  during  the  operation.  It  may  l)e  easily  recognized  by  the  transverse 
direetioji  of  it«  fibres.  l)r.  Struther  found  it,  in  H  out  of  105  subjects,  occurring  seven  tiuies  on 
both  sides. 

Eelations. — Its  stiperfioial  mirface  is  suhcutaneous,  excepting  at  its  upper  part, 
where  it  is  covered  by  the  Trapezius,  and  at  its  insertion,  where  its  tendon  is 
crossed  by  the  axillary  vessels  and  the  liruehsal  ple.xus  of  nerves.  By  its  fieep 
surface  h  is  in  relation  with  the  Lunihar  faseia,  the  Serratu.s  posticus  inferior,  the 
lower  external  intercostal  muscles  nial  ribs,  inferior  angle  of  the  scaj>ula,  Kliom- 
buideus  major,  Infras|)inatns,  and  Teres  major.  Its  outer  margin  is  8eparale<i 
below  from  the  External  (dditjue  by  a  isnjall  triangular  interval;  and  another 
triangular  interval  exists  between  its  upper  border  and  the  margin  of  the  Trapezius, 
in  which  the  Rhomboideus  major  muscle  is  exposed. 

Nerves.^The  Tra|»ezius  if^  supplied  by  the  spinal  accessory,  and  by  branches 
from  the  anteri<ir  divisiions  of  the  third  and  fourth  cervical  nerves:  the  Latissimus 
dorsi,  by  the  middle  or  long  subscapular  nerve. 


Second  Layer. 

Levator  anguli  scapulae.  Rhomboideus  minor. 

Rhomboideus  major. 

Dissection.— The  Trapezius  must  be  removed,  in  order  to  expose  the  next  layer ;  t(»  effect 
this,  tietaeh  the  niu.sele  from  its  attachment  lo  the  clavicle  and  spine  of  the  scapula,  atid  turn 
it  Itaek  toward  the  npine. 

The  Levator  anguli  scapulae  is  situated  at  the  back  part  and  side  of  the  neck. 
It  arises  by  tendinous  slifis  from  the  posterior  tubercles  of  the  transverse  processes 
of  the  four  iijjper  cervical  vortebra* ;  these,  becoming  fleshy,  are  united  so  as  to 
form  a  ilat  muscle,  which,  jjussing  downward  and  backward,  is  inserted  into  the 
posterior  border  of  the  scapula,  between  the  suj)erior  angle  and  the  triangidar 
smooth  surface  at   the  root  of  the  spine. 

Relations. — By  its  sitperjieial  »«//<ict\  with  the  integument,  Tra[ieKius,  and 
Sterno-mastoid ;  by  its  deep  surface,  with  the  Splenius  colli,  Transversalis  colli, 
Cervicalis  ascendens,  an<i  Serratns  posticus  superior  muscles,  and  with  the  trans- 
versalis colli  and  posterior  scapular  arteries. 

The  Rhomboideus  minor  arises  from  the  ligamenttim  nnchyp  and  spinous 
processes  of  the  seventh  cervical  atid  first  dor.sal  vertebrae.  Passing  downward 
and  outward,  it  is  inserted  into  the  margin  of  the  triangular  smooth  surface  at  the 
root  of  the  spine  of  the  scapula.  This  small  muscle  is  usually  sej)arated  from  the 
Rhoniboi<leus  major  by  a  slight  cellular  interval. 

Relations. — By  its  superfirml  (posterior)  nurfft(:(\  v\itb  the  Trajiezius;  by  its 
deep  Hurfucc,  with  the  same  structures  us  the  Rhomlnudeus  major. 

The  Rhomboideus  major  is  situated  immediately  below  the  preceiling.  the 
adjacent  margins  of  the  twcj  being  occasionally  united-  It  arises  by  tendinous 
fibres  from  the  spinous  processes  of  the  four  or  five  upper  dorsal  vertebrae  and  the 
supraspinous  ligament,  and  is  inserted  into  a  narrow  tendinous  arch  attached 
above  to  the  lower  part  of  the  triangulai-  surface  at  the  root  of  the  spine:  below, 
to  the  inferior  angle,  the  arch  being  connected  to  the  border  of  the  scapula  by  a 
thin  membrane.  When  the  arch  extends,  as  it  occasionally  does,  btit  a  short 
distance,  the  muscular  fibres  are  inserteil  into  the  scapula  itself. 

Relations. — By  its  superficial  (posterior)  su7'faci%  with  the  Latissimus  dorsi :  by 
its  deep  {anterior)  surface,  with  the  Serratus  posticus  8U|»erior,  posterior  scapular 
artery,  the  vertebral  aponeurosis  which  separates  it  fn>m  the  prolongations  from 
the  Erector  spina*,  the  Intercostal  muscles,  and  ribs. 

Nerves. — The  Rhomboid  muscles  are  supjdied  by  branches  from  the  anterior 
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division  of  the  fifth  cervical  nerve;  the  Levator  anguli  scapula;,  by  the  anterior 
division  of  the  third  and  fourth  cervical   nerves. 

Actions. — The  niovementa  effected  by  the  preceding  muscles  are  numerous,  as 
may  he  conceived  from  their  extensive  attachment.  The  whole  of  the  Trapezius 
when  in  action  retracts  the  scapula  and  rotates  it  on  a  sagittal  axis  ;  if  the  head  is 
fixed,  the  upper  part  of  the  TrKpezmn  will  elevate  the  point  of  the  shoulder,  as  in 
supporting  weights;  when  the  lower  fibres  are  brought  into  action,  they  assist  in 
depressing  the  h(me.  If  the  scapula  is  prevented  from  gliding  on  the  cbest,  the 
middle  and  lower  fibres  of  the  muscle  cause  it  to  rotate,  so  that  the  acromion  is 
raised.  If  the  shoulders  are  fixed,  both  Trapezii,  acting  together,  will  draw  the 
head  directly  backward ;  or  if  only  one  acts,  the  head  is  drawn  to  the  corresponding 
side. 

The  Latissimim  dor8i\  when  it  acts  upon  the  humerus,  draws  it  backward^ 
ad<iucts,  and  at  the  same  time  rotates  it  inwanl.  It  is  the  muscle  which  is 
principally  employed  in  giving  a  d<>wnward  blow,  as  in  felling  a  tree  t»r  in  sabre 
practice.  If  the  arm  is  fixed,  the  muscle  may  act  in  various  ways  upon  the  trunk; 
thus,  it  may  raise  the  lower  ribs  and  assist  in  forcible  inspiration  ;  or,  if  both  arms 
are  fixed,  the  two  muscles  may  assist  the  Abdominal  and  great  Pectoral  muscles  in 
suspending  and  drawing  the  whole  trunk  forward,  as  in  climbing  or  walking  on 
crutches. 

The  Levator  anguli  scapulfe  raises  the  superior  angle  of  the  scapula,  assisting 
the  Trapezius  in  bearing  weights  or  in  shrugging  the  shoulders.  If  the  shoulder 
he  tixed,  the  Levator  anguli  scapuUe  iuelines  the  neck  to  the  corresponding  side 
and  rotates  it  in  the  same  direction.  The  Rbond)oid  muscles  carry  the  inferior 
angle  backward  and  upward,  thus  producing  a  slight  rotation  of  the  scajmla  upon 
the  side  of  the  chest,  the  Rhnmboideus  major  acting  especially  on  the  l<>wer  angle 
of  the  scapula  thrnugh  the  tendinous  arch  by  which  it  is  inserted.  The  llhomboid 
muscles,  acting  together  with  the  mid<ile  and  inferior  fibres  of  the  Trapezius,  wilt 
draw  the  scapula  directly  backward  toward  the  spine. 

Third  Layer. 

Serratus  posticus  superior.  Serratus  posticus  inferior. 

Q  1     -      f  Splenius  capitis, 
fcplenius     ^-1^,     .         iV 
^  (  Splenius  colli. 

Dissection. — To  bring  into  view  the  third  Itiyer  of  uixis*'les.  reiuove  the  whole  of  the  secMvnd, 
together  with  tht'  l*iitissimus  dorai,  by  rutting  throuirh  lh<.'  lA«V!»tur  iinpuli  sc;t|)ul;e  uml  Uhum- 
bold  muscles  near  their  insertion,  and  refiet'tinu;^  them  iiiiwiird.  urnl  by  dividiny  the  Latissimus 
dorsi  in  the  niiildlc  by  a  vertical  incision  airried  from  its  uiii^er  to  its  lower  part,  and  reflo<"tinL' 
the  two  halves  of  the  muscle. 

The  Serratus  posticus  superior  is  a  thin,  flat,  <iuadrilateral  muscle  situated  at 
the  upper  and  back  j>art  of  rhe  thorax.  It  arises  hy  a  thin  and  broad  aponeurosis 
from  the  ligamentura  nuchse,  and  from  the  s]tinous  processes  of  the  last  cervical 
and  two  or  three  upper  dorsal  vertebne  and  from  the  siipras]»inon8  ligament. 
Inclining  downward  and  outward,  it  hecomes  muscular,  and  is  inserted,  by  four 
fleshy  digitations  into  the  upper  bordei*s  of  the  second,  third,  fourth,  and  fifth  ribs, 
a  little  beyond  their  angles. 

Relations. — By  its  au  per  filial  surfafv,  with  the  Trapezius,  Rhomboidei,  and 
Levator  anguli  scapuljB ;  by  its  deep  Hurfaee^  with  the  Splenius  and  the  vertebral 
aponeurosis,  which  separates  it  from  the  prolongations  of  the  Erector  spinie, 
and  with  the  Intercostul  muscles  and  ribs. 

The  Serratus  posticus  inferior  is  situated  at  the  junction  of  the  dorsal  and  lumbar 
regions;  it  is  of  an  irregularly  ^juailrihileral  form,  hroailer  than  the  ]»receding, 
and  8€'parated  from  it  by  a  considerable  interval.  It  arises  by  a  thin  aponeurosis 
from  the  spinous  processes  of  the  last  two  dorsal  and  tw(t  or  three  upper  hnnbar 
vertebite,  and  from  the  supraspinous  ligaments.  Passing  ohliciuely  upward 
and  outward,  it  becomes  tieshy,  and  divides  into  four  flat  digitations.  which  are 
inserted  into  the  lower  borders  of  the  four  lower  ribs,  a  little  beyond  their  angles. 
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The  thin  aponeurosis  of  origin  is  intimately  blended  with  ihe  tendon  of  origin  of 
the  Latissimus  dorsi  muscle  and  with  the  lumbar  fascia. 

Relations. — By  its  nupfrfifial  gurface,  with  the  Latissimus  dorsi.  with  the 
aponeunisis  of  which  iti^  own  aponeurotic  origin  is  inseparably  blended ;  by  its 
th-ep  »iaifn''t\  with  the  lumbar  fascia,  the  Ereotitr  sijirue,  ribs,  and  Intercostal 
muscles.     Its  upper  margin  is,  continuous  with  the  vertebra!  aponeurosis. 

The  VerU'hral  aponeurfmH  is  a  thin,  fibrous  lamina  exteniling  ah>ng  the  whole 
length  of  the  back  part  of  the  thoracic  region,  serving  to  hind  down  the  long 
extens(U'  muscles  of  the  back  which  support  the  spine  and  head,  an<i  sej»arate 
them  frrmi  those  muscles  which  connect  the  spine  to  the  upper  extremity.  It  cou- 
sistis  of  longitufiinal  and  transverse  fibres  blendefl  totjether,  forniinjf  a  thin  lamella, 
which  is  attached  in  the  median  line  to  the  spinous  processes  of  theiior.sal  vertebne  ; 
externally,  U\  the  angles  of  the  ribs  ;  and  helow,  to  the  upper  border  of  the  Serratus 
posticus  inferior  and  tendon  of  origin  of  the  Latissimus  dorsi ;  above,  it  passes 
beneath  the  Serratus  posticus  superior  and  the  Splenius,  and  blends  with  the  deep 
fascia  of  the  neck. 

The  Lxmhttrfaariif  (Fig. 288)  is  a  thick  and  strong  lamella  occupying  the  interval 
between  the  last  rib  and  crest  of  the  ilium.  It  is  attached  internally  to  the 
spinous  processes  of  the  lumbar  and  sacral  vertehne;  above,  to  the  last  rib  and  to 
the  cartilage  of  the  eleventh  rib;  below,  to  the  posterior  third  of  the  crest  of  the 
ilium.  Externally,  it  blends  with  thcTransversalis  abdrmiinis  muscle.  The  posterior 
or  superficial  surface  of  this  fascia  gives  attachment  to  jiart  of  the  origin  of  the 
Latissimus  dorsi,  to  the  Serratusjjosticus  inferior,  and  to  the  Internal  <ibli(jue  muscle 
of  the  abdomen.  The  anterior  or  deep  surface  gives  off  two  layers :  one  lies  between 
the  Erector  spinie  and  Quadratus  lumborum,  and  is  attached  to  the  tips  of  the 
transverse  processes  of  the  lumbar  vertebrae ;  the  other  lies  on  the  anterior  or  internal 
surface  of  the  Quadratus  lumborum,  and  is  attached  to  the  front  part  of  the  same 
transverse  processes.  The  upper  portion  of  this  layer,  which  extends  from  the 
transverse  process  of  the  first  lumbar  vertebra  to  the  apex  and  lower  border  of  the 
last  rib,  constitutes  the  ligamentum  ai'cuatum  externum.  Thereftoe  these  three 
layers  of  the  lumbar  fascia  form  two  spaces  :  between  the  posterior  and  middle  layer 
is  situated  the  Erector  spinie  and  the  Miiltitidus  spinie ;  between  the  middle  and 
anterior  layers  is  situated  the  Quadratus  lumborum. 

Now  detach  the  Serratus  jKJsticus  aufwrior  frtun  its  origin,  and  turn  it  outward,  when  the 
Splenius  mascle  will  be  brought  into  view. 

The  Splenius  is  situated  at  the  back  of  the  neck  and  upper  ])art  of  the  dorsal 
region.  At  its  origin  it  is  a  single  muscle,  narrow,  and  i>oitited  in  form  ;  hut  it 
soon  becomes  broader,  and  divides  into  two  portions,  which  have  separate  inser- 
tions. It  arises,  by  tendinous  fibres,  from  the  tower  half  of  the  ligaincntum  nuchse, 
from  the  spinous  processes  of  the  last  cervical  and  of  the  six  ujiper  dorsal  vertebrie, 
and  from  the  supraspimnis  ligament.  From  this  (uigin  the  fleshy  fibres  proceed 
obrujuely  upward  and  <mtward,  forming  a  broad  flat  mu.scle,  which  divides  as  it 
ascends  into  two  portions,  the  Splenius  cajiitis  and  Splenius  colli. 

The  Splenitis  capitis  is  inserted  into  tlie  mastoid  process  of  the  temporal  bcme, 
and  into  the  rough  surface  on  the  occipital  bone  just  beneath  the  superior  curved 
line. 

The  Splemus  colli  is  inserted,  by  tendinous  fasciculi,  into  tlie  posterior  tubercles 
of  the  lransver.se  processes  of  the  two  or  three  upper  cervical  vertebne. 

The  Splenius  is  separated  from  its  fellow  of  the  opposite  side  by  a  triangular 
interval,  in  which  is  seen  the  Comjdexus. 

Relations. —  By  its  HUfurfifual  ifttrftnuu  with  the  Trapezius,  from  which  it  is 
separated  below  by  the  Hhomhoidci  and  the  Serratus  p«»sticns  superior.  It  is 
covered  at  its  insertion  by  the  Stenn)-niasioi<l,  and  at  tlie  htwer  and  back  part  of 
the  neck  by  the  Levator  anguli  scapulje;  by  its  drep  Kurface,  with  the  Spinalis 
dorsi.  Longissimus  dorsi,  Semispinalis  colli,  Complexus,  Trachelo-mastoid,  and 
Transversalis  colli. 


436 


THE  MVHCLKH  AND   FASCIAL 


Nerves. — The  Sjilenius  in  supplicil  fnnn  ilie  extoviml  bniiiehes  of  tlie  posterif)!* 
divisions  of  the  ccrvieul  iiervos ;  the  Scrnitus  [msticus  stipt'rior  is  sii])plk"(l  by  the 
external  branches  of  the  pcisterior  divisions  of  the  upper  dorsjil  nerves  ;  the  8erratus 
posticus  infcrioi-  bj  the  external  branches  of  the  postei'ior  divisions  of  the  loMer 
dorsal  nerves. 

Actions. — The  Serrati  are  respiratory  muscles.  The  Serratus  posticus  supe- 
rior elevates  the  ribs;  it  is  therefore  an  inspiratory  muscle ;  while  the  Serratus 
inferior  draws  the  lower  ribs  downward  and  backward,  antl  thus  elongates  the 
thorax.  It  also  fixes  the  lower  ribs,  thus  aiding  the  downward  acti(m  of  the 
diajihragni  and  resisting  the  tendenc\'  which  it  hits  to  draw  the  lower  ribs  upward 
and  forward.  It  raiist  therefore  be  reganled  as  a  muscle  of  inspiration.  This  muscle 
is  also  probably  a  tensor  of  the  vertebral  aponeurosis.  The  Splenii  muscles  of  the 
two  sides,  acting  together,  draw  the  head  directly  backward,  assisting  the  Trapezius 
and  <Jom|ilexus  ;  acting  separately,  they  draw  the  head  to  one  or  the  other  side,  and 
slightly  rotate  it,  turning  the  face  to  the  same  side.  They  also  assist  in  supporting 
the  heail  in  the  erect  position. 


Fourth  Layer. 

Sacral  and  Lnmhar  Hetjiotm. 
Erector  spinse. 

Dorsal  Re  gum. 
Ilio-costalis. 

Musculus  acccssorius  ad  ilio-costalem. 
Longissimus  dorsi. 
Spinalis  doi-si. 


Cervical  Ecgimi. 

Cervicalis  ascendens. 
Transversalis  c(dH. 
T  rachelo-miis  toid, 
Cora  plexus. 
Bi venter  cervieis. 
iSpinalis  colli. 


Serrati  and  the 
huieitt  to  the 


Dissection, — ^To  exjiose  tlie  muscles  of  the  fourth  layer,  remove  eufiitly  theSt 
vertelirul  and  huuhar  fascise.  Then  detach  the  8plenius  by  separating'  its  uttac 
spinous  prwe.sses  and  refleetiiig  it  outward. 

The  Hrector  spinae  (Fig.  288)  and  its  prolongations  in  the  dorsal  and  cervical 
regions  fill  up  the  vertebral  groove  on  each  side  of  the  spine.  It  is  covered  in 
the  lumbar  region  by  the  himbar  fiiscia  ;  in  the  dorsal  region,  by  the  Serrati 
muscles  and  the  vertebral  aponeurosis;  and  in  the  cervical  reginn.  by  a  layer  of 
cervical  fascia  continned  beneath  the  Trapc/.ius  and  tire  Sjilenius.  This  large 
muscular  and  tendinous  mass  varies  in  size  and  structure  at  diflerent  jtarts  of  the 
spine.  In  the  sacral  region  the  Erector  spime  is  narrow  and  ]>ointed,  and  its  origin 
chiefly  tendinous  in  structure.  In  the  lumbar  region  the  muscle  becomes  enlarged, 
and  firms  a  large  tleshy  mass.  In  the  dorsal  region  it  subdivides  into  two  [tarts, 
which  gra<limlly  diminish  in  size  sis  they  ascend  to  be  inserted  into  the  vertebrie 
antl  ribs.  In  the  cervical  region  it  is  gradually  lost,  where  a  number  of  small  muscles 
are  continued  upward  to  the  head  to  support  it  tipon  the  spine. 

The  Erector  spinic  arises  from  the  sacnv-iliac  groove,  and  from  the  anterior 
surface  of  a  very  broad  and  thick  tendon,  which  is  attached,  internally,  to  the 
S|)ines  of  the  sacrum,  to  the  s|)inou8  [trocesses  of  the  lumbar  vertebne,  and  the 
supraspinous  ligjiment;  externally,  to  the  back  part  of  the  inner  li[t  of  the  crest  of 
the  ilium,  and  to  the  series  of  eminences  on  the  posterior  ]»art  of  the  sacrum, 
which  re|u-eHents  the  transverse  processes,  where  it  bleiuls  with  the  great  sacro- 
sciatic  ligament.  The  muscular  fibres  form  a  single  large  fleshy  mass,  bnundcil  in 
front  by  the  transverse  processes  of  the  lumbar  vertebne  and  by  the  tnitUlle  lamella 
of  the  lumbar  fai^cia.  Opposite  the  last  rib  it  divides  into  two  parts,  the  Ilio- 
costalis  and  the  Longi.«siTuus  dorsi. 

The  Hio-costalis  {.Sf tfro-himhalitt),  the  externn!  and  smaller  ]i<utinn  of  the 
Erector  spina^.  is  inserted,  generally,  by  six  or  seven  ilaltened  tendons  into  the 
angles  of  the  si,x  or  seven  lower  ribs.  The  number  of  the  tendons  of  this  muscle 
is.  however,  very  variable,  and  therefore  the  number  of  ribs  into  which  it  is 
inserted.  Fre({uently  it  is  found  to  possess  nine  or  ten  tenilons,  and  sometimes  as 
many  tendons  as  there  are  ribs,  and  is  then  inserted  into  the  angles  of  all  the  ribs. 
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costalis  is  continue*!  upward  to  tbe  upper  riljs  and  cervical  p^trtioii  of  the  spine. 
The  accessory  portions  form  two  additional  muscles^  the  Miisculiis  accessorius  and 
the  Cervicalis  ascendens. 

Tlie  Muflculua  accessorius  ad  illo-costalem  arises,  hy  separate  flattened  tendons, 
from  the  angles  of  the  six  lower  rihs;  these  become  muscular,  and  are  finally 
inserted,  hy  separate  tend«uis>  into  ihe  angles  of  the  six  upper  rihs. 

The  Genricalis  ascendens'  is  the  continuation  of  the  Accessorius  upward  into 
the  neck  ;  it  is  situated  on  the  inner  side  of  the  tendons  of  the  Accessorius,  arising 
from  the  angles  of  the  four  or  five  upper  rihs,  and  is  inserted  by  a  series  of  slender 
tendons  into  the  posterior  tubercles  of  the  transverse  processes  of  the  fourth,  fifth, 
and  sixth  cervical  vertebrae. 

The  Longissimus  dorsi  is  the  inner  and  larger  portion  of  the  Erector  apinse. 
In  the  hnnhar  region,  where  it  is  as  yet  blended  with  the  Ilio-costalis,  some  of  the 
fibres  are  attached  to  t!ie  whole  length  of  tbe  posterior  surface  of  the  transverse 
processes  of  the  lumbar  vertebrfE,  to  the   tubercles  at  the  back  of  the  articular 

E recesses,  and  to  the  mitldle  layer  of  the  lumbar  fascia.  In  the  dorsal  region  the 
longissiraus  dorsi  is  inserted,  by  hmg  thin  tendons,  into  the  tipsof  the  transverse 
processes  of  all  the  dorsal  vertebrae,  and  into  from  seven  to  eleven  of  the  lower 
ribs  between  their  tubercles  and  angles.  This  muscle  is  continued  upward^  to  the 
cranium  and  cervical  portion  of  the  spine  by  means  of  two  additional  mascles,  the 
Transversal  is  colli  jinil  Trachclo-ma^itoid. 

The  Transversalis  colli  (or  cerricis),  ])laced  on  the  inner  side  of  the  Longis- 
simus dorsi,  arises  by  long  thin  tendons  from  the  summits  of  the  transverse  ))ro- 
cesses  of  the  six  up|)er  dorsal  vertebrae,  and  is  inserted  hy  similar  tendons  into 
the  posterior  ruhercles  of  the  transverse  processes  of  the  cervical  vertebne  fi'om 
the  second  to  the  sixth. 

The  Trachelo -mastoid  lies  on  the  inner  side  of  the  preceding,  between  it  and  the 
Coraplexus  muscle.  It  arises,  by  four  tendons,  from  the  transverse  processes  of 
the  third,  fourth,  fifth,  and  sixth  dorsal  vertebrte,  and  by  additional  separate 
tendons  from  the  articular  processes  of  the  three  or  four  lower  cervical.  The  fibres 
form  a  small  muscle-,  which  ascends  to  he  inserted  into  the  posterior  margin  of 
the  mastoid  process,  beneath  the  Splenius  and  8tern<v-mastoi<l  muscles.  This 
small  muscle  is  almost  always  crossed  by  a  tendinous  intersection  near  its  insertion 
into  the  mastoid  process.* 

Relationa,^ — The  Erector  spimc  and  its  prolongations  are  bound  down  to  the 
vertebra'  and  ribs  in  the  lumbar  and  dorsal  regions  hy  the  lumbar  fascia  and  the 
vertebral  aponeurosis.  The  inner  part  of  these  muscles  covers  the  muscles  of  rhe 
fifth  layer.  In  the  neck  they  are  in  relation,  by  their  i<upe?'ficial  tturfnee,  with  the 
Trapezius  and  Splenius  :  by  their  deep  surface^  with  the  Semispinalis  dorsi  et  colli 
and  the  Recti  and  ilbliqui. 

The  Spinalis  dorsi  connects  the  spinous  processes  of  the  ujiper  lumbar  and  the 
dorsal  vertebrae  together  by  a  series  of  muscular  and  tendinous  slips  which  are 
intimately  blended  with  the  Longissimus  dorsi.  It  is  situated  at  the  inner  side  of 
the  Longissimus  dorsi,  arising,  by  three  or  four  tendons,  from  the  spinous  pro- 
cesses of  the  first  two  lumbar  and  the  last  two  dorsal  vertebne :  these,  uniting, 
form  a  small  muscle,  which  is  inserted,  by  separate  tendons,  into  the  s]»inous  pro- 
cesses of  the  dorsal  vertebrte,  the  number  varying  from  four  to  eight.  It  is 
intimately  united  with  the  Semispinalia  dorsi,  which  lies  beneath  it. 

The  Spinalis  colli  is  a  small  muscle,  cfumeciing  together  the  spinous  processes 
of  the  cervical  vertebnx',  and  analogous  to  the  Spinalis  dorsi  in  the  dorsal  region. 
It  varies  considerably  in  its  si/.e  and  in  its  extent  of  attachment  to  the  vertebra*, 
nut  only  in  different  bodies,  hut  on  the  two  sides  of  the  same  body.  It  usually 
arises  by  fleshy  or  tendinous  slips,  varying  from  two  to  four  in  number,  from  the 

'This  nuiscle  is  Mimctiines  callnd  "  Orvicalin  ilesicenHenB.'*  The  ntufiejit  i.hotjM  rememWr 
thai  iht-M^  long  muscle*  takf  iheir  fixod  imint  frfitn  above  or  fmni  below  HccHirtlirjg  to  cirt-iinnBtanoes. 

*  These  two  nm^'len  arc  sometimes describe«J  as  one,  having  a  common  origin,  but  divuling  .ibove 
at  their  insertion.     The  Truchelo-maiitoiii  Li  tlien  termed  the  IhttufveniaUg  capUU. 
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'^nous  processes  of  the  fifth,  sixth,  and  seventh  cervical  vertebi-fe,  and  occasionally 
from  the  first  and  second  dorsal,  and  is  inserted  into  the  syiinous  process  of  the 
axis,  and  occtiifionully  into  the  s|nnou8  processes  of  the  two  vertebra*  below  it. 
This  muscle  was  found  abisent  in  five  cases  out  of  twentv-finir. 

The  Complexus  is  a  broa<l  thick  muscle,  situated  at  the  iijtperand  back  part  of 
the  neck,  beneath  the  S[ilenius,  and  internal  to  the  Transversaliscfdli  and  Trachelo- 
mastoid.  It  arises,  by  a  series  of  ten«b>ns,  about  seven  in  number,  from  the  tips 
of  the  transverse  processes  of  the  upper  three  dorsal  and  seventh  cervical  vertebrie, 
and  from  the  articular  processes  of  the  three  cervical  above  this.  The  tendons, 
uniting,  form  a  broad  muscle,  which  passes  obliijuely  upward  and  inwaril,  and 
ia  inserted  into  the  innermost  depression  between  the  two  curved  lines  ijf  the 
occipital  bone.  This  muscle,  about  its  middle,  is  traversed  by  a  transverse  tendi- 
nous intersection. 

The  Biventer  cervicia  is  a  small  fasciculus,  situated  on  the  inner  side  of  the 
preceding,  ami  in  the  majority  of  cases  blended  with  it:  it  has  received  its  name 
from  havint;  a  tenilon  intervenintr  between  two  tleshv  bellies.  It  is  sometimes 
described  as  a  separate  muscle,  arisinf;.  by  from  two  to  four  tendinous  slips,  from 
the  transverse  processes  of  as  many  of  the  upper  dorsal  vertebne,  and  inserted, 
on  the  inner  side  of  the  Complexus,  into  the  superior  curved  line  of  the  occipital 
bone. 

Belations. — ^The  Complexus  is  covered  by  the  Spleoius  and  the  Trapezius.  It 
lies  on  the  Rectus  capitis  posticus  major  and  minor,  the  (Jblttiuus  ca|»itis  superior 
and  inferior,  and  on  the  Seraispinalis  colli,  from  which  it  is  separated  by  the  pro- 
funda cervicis  artery,  the  princeps  cervicis  artery,  and  branches  of  the  posterior 
cervical  plexus  of  nerves.  The  Biventer  cervicis  is  separated  from  its  fellow  of 
the  opposite  side  by  the  ligamentura  nuchje. 

Nenres. — The  Erector  spin;*  and  its  subdivisions  in  the  dorsal  region  are 
supplied  by  the  external  branches  of  the  posterior  divisions  of  tlie  lumbar  and 
dorsal  nerves,  while  its  subdivisions  in  the  cervical  region,  the  Transversalis  c<dli 
and  Trachelo-mastoid,  are  supplied  by  the  external  branches  »d'  the  posterior 
divisions  of  the  cervical  nerves  ;  the  Complexus,  by  the  internal  branches  of  the 
posterior  divisions  of  the  cervical  nerves,  the  suboccipital  an<i  great  occipital. 
The  Spinalis  colli  is  supplied  by  the  internal  branches  of  the  posterior  divisions 
of  the  cervical  nerves  ;  and  the  Spinalis  dorsi,  by  the  internal  branches  of  the  pos- 
terior divisions  of  the  dorsal  nerves. 


Semispinal  is  dorsi. 
Seraisptnalis  colli. 
Multifidus  spinas. 
Rotatores  spinte. 
Supraspinales. 
Interspinales. 


Piftli  Layer. 

Extensor  coccygis. 

Intertransversalea. 

Rectus  capitis  posticus  major. 

Rectus  capitis  posticus  minor. 

Oblicfuus  capitis  superior. 

Obli(|uus  capitis  inferior. 


Dissection. — Remove  the  muscles  of  the  prtn^edin^  liiyer  by  dividini;  and  turnini;  aside  the 
Couiplexus;  then  detach  the  Spinalis  and  L(mLn&*imus  darsi  from  (heir  attachments,  divide  the 
Erector  spina?  at  its  conTicotitm  Wlow  to  the  SiteraJ  and  Inmhar  spines,  and  turn  it  outward. 
The  musi'les  fillinir  up  tin-  interval  between  the  spinous  and  tnuisverse  pn^eesses  are  ihen 
exposed. 

The  8eimspi]ia.lis  dorsi  (Fig-  288)  consists  of  thin,  narrow,  fleshy  fajvciculi 
interposed  between  tendons  of  considerable  length.  It  arises  by  a  series  of  small 
tendons  from  the  transverse  processes  of  the  lower  dorsal  vertebme,  from  the 
tenth  or  eleventh  to  the  fifth  or  sixth;  and  is  inserted,  by  five  ^r  six  tendons, 
into  the  spin<»us  proce.'^.ses  of  the  ujiper  four  d<»rs:il  and  lower  two  cervical  vertebra?. 

The  SemispiEalis  colli,  thicker  than  the  prec4>ding,  ari.ses  by  a  series  of  tendinous 
and  fleshy  fibres  from  the  transverse  processes  of  the  upper  four  dorsal  vertebrae 
and  from  the  articular  processes  of  the  lower  four  cervical  vertebrae ;  and  ia 
inserted  into  the  spinous  processes  of  four  cervical  vertebne,  from  the  axis  to  the 
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fifth  cervical.     The  fasciculus  connected  with  the  axis  is  the  largest,  and  chieflv 
muscular  in  structtire. 

.  Relations. — By  their  ttuifi'rjirial  surfdce^  from  below  upward,  with  the  Spinalis 
doiisi,  Ldugissimus  dorsi,  S])!enius,  Complexus^  the  profmidw  cervicis  urterv,  the 
princeps  cervicis  arterv,  and  the  internal  hrauehes  of  the  posterior  divisions  of 
the  first,  second,  and  third  cervical  nerves:  by  their  deep  surface^  with  the  Miil- 
tifidus  spinse. 

The  Multifldus  spina  consists  of  a  number  of  fieshy  and  tendinous  fasciculi 
which  fill  up  the  groove  on  either  sifle  of  the  spinous  processes  of  the  vertebni?, 
from  the  sacrum  to  the  axis.  In  the  sacral  region  these  fasciculi  arise  from  the 
back  of  the  sacrum,  as  low  as  the  fourth  sacral  foramen,  and  from  the  aponeurosis 
of  origin  of  the  Erector  spinte  ;  in  the  iliae  region,  from  the  inner  surface  of  the 
posterior  superior  spine  of  the  ilium  and  j)osterior  sacro-iliac  ligaments  ;  in  the  lum- 
bar regions,  from  the  articular  processes ;  in  the  dorsal  region,  from  the  trans- 
verse processes  ;  and  in  the  cervical  region,  from  the  articular  processes.  Each 
fasciculus,  passing  obliquely  upward  and  inward,  is  inserted  into  the  lamina  and 
whole  length  of  the  spinous  process  of  one  of  the  vertebme  above.  These  fasciculi 
vary  in  length  :  the  most  superficial,  the  longest,  pass  from  one  vertebra  to  the 
third  or  fourth  above;  those  next  in  order  pass  from  one  vertebra  to  the  second  or 
third  above  ;  whilst  the  deepest  connect  two  contiguous  vertebne. 

Relations. —By  its  superjia'al  mtrfacc,  with  the  Longissimus  dorsi,  Spinalis 
dorsi,  Semispiualis  dorsi,  and  Semisjvinalis  colli  ;  by  its  tferp  mtrfaee,  with  the 
laminae  anii  spinous  processes  of  the  vertebne.  and  with  the  Rotatores  spinie  in 
the  dorsal  region. 

The  Rotatores  spins  are  found  only  in  the  dorsal  regifui  of  the  sjiine.  beneath 
the  Multifidus  s])iu:e  ;  they  are  eleven  in  number  on  each  side.  Each  musdc 
is  small  an<l  somewhat  (juadrilateral  in  form  ;  it  arises  from  the  upper  and  back 
part  of  the  transverse  process,  and  is  inserted  into  the  lower  border  and  outer 
surface  of  the  lamina  of  the  vertebm  above,  the  fibres  extending  as  far  inward  as 
the  root  of  the  spinous  process.  The  first  is  found  between  the  first  and  second 
dorsal;  the  last,  between  the  eleventh  and  twelfth.  Simietimes  the  number  of 
these  muscles  is  diminished  by  the  absence  of  one  or  more  from  the  upper  or  lower 
end. 

The  Supraspinales  consist  of  a  series  of  fleshy  bands  which  lie  on  the  spinous 
processes  in  the  cervical  region  of  the  spine. 

The  Interspinales  are  short  muscular  fasciculi,  placed  in  pairs  between  the 
spinous  processes  of  the  contiguous  vertebi-ie,  one  on  each  side  of  the  inlerspinous 
ligament.  In  the  cfrvic  a  I  rrt/unt  they  are  most  distinct,  and  consist  <>f  six  pairs, 
the  first  being  situated  between  the  axis  and  third  vertebra,  and  the  last  between 
the  last  cervical  and  the  first  dorsal.  They  are  small  narrow  bundles,  attached, 
above  and  below,  to  the  apices  of  the  spinous  processes.  In  the  dorml  region 
they  are  found  between  the  first  and  second  vertebne,  and  occasionally  between 
the  second  and  third  ;  and  below,  between  the  eleventh  and  twelfth.  In  the 
hiffihar  region  there  arc  four  pairs  of  these  muscles  in  the  intervals  between  the 
five  lumbar  vertebne.  There  is  also  occasionally  one  in  the  interspinons  space, 
between  the  lost  dorsal  and  first  lumbar,  and  between  the  fifth  lumbar  ami  the 
sacrum. 

The  Extensor  coccysris  is  a  slender  muscular  fasciculus,  occasionally  present, 
which  extends  over  the  lower  part  i)f  the  posterior  surface  of  the  sacrum  and 
coccyx.  It  arises  by  tendintms  fibres  fnun  the  last  bone  of  the  sacrum  or  first 
piece  of  the  coccyx,  and  [uisses  <lownward  U\  be  inserted  into  the  lower  part  of 
the  coccyx.  It  is  a  rudiment  of  the  Extensor  muscle  of  the  caudal  vertebne 
which  exists  in  some  animals. 

The  Intertransversales  are  small  muscles  placed  between  the  transverse  pro- 
cesses of  the  vertebrsv.  In  the  eervical  region  they  are  most  developed,  consisting 
of  rounded  muscular  and  ten<linous  fasciculi,  which  are  |>hiced  in  [vaii*s,  passing 
between  the  two  anterioran<l  the  two  posterior  tubercles  <d"  the  transverse  processes 
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of  two  contiguous  vertebne,  separated  from  one  nnottier  by  the  anterior  division  of 
the  cervical  nerve,  which  lies  in  the  gnxtve  between  them.  In  this  region  there 
seven  pairs  of  these  muscles,  the  first  pair  being  between  the  atlas  and  axis, 
ad  the  last  pair  between  the  seventh  cervical  and  tirst  dorsal  vertebnie.  In  the 
dorml  /'ff/ion  they  are  least  developed,  consisting  chiefly  of  roimderl  tendinous 
cords  in  the  intertransveree  spaces  of  the  upper  dorsal  vertebrae;  but  between  the 
transverse  processes  of  the  hjwer  three  dorsal  vertebrae,  and  between  the  transverse 

Processes  of  the  last  dorsal  and  the  first  lumbar^  they  are  museular  in  structure. 
n  the  hinihnr  lUtjioii  they  are  four  in  number,  and  consist  of  a  single  muscular 
hiyer.  which  occupies  the  entire  interspace  between  the  transverse  processes  of  the 
lower  lumbar  vertebne,  whilst  those  between  the  transverse  processes  of  the  upper 
lumbar  are  not  attachetl  to  more  than  half  the  breadth  of  the  process. 

The  Rectus  capitis  posticus  m^or  arises  by  a  jjointed  tendinous  origin  from  the 
spinous  process  of  the  axis,  and,  becoming  broader  as  it  ascends,  is  inserted  into 
the  inferior  curved  line  of  the  occipital  bone  and  the  surface  of  bone  immediately 
below  it.  As  the  muscles  of  the  two  sides  pass  ujtward  and  outward,  they  leave 
between  them  a  triangular  apace,  in  which  are  seen  the  Recti  capitis  postici 
minores  muscles. 

Relations— By  its  superffCMl  surface^  with  the  Complexus,  and,  at  its  inser- 
tion, with  the  Superior  obliijue  ;  by  H^fhrp  nurfare,  with  part  of  the  Rectus  capitis 
posticus  minor,  the  posterior  arch  of  the  atlas,  the  posterior  occipito-athintal  liga- 
ment, and  part  of  the  occipital  bone. 

The  Rectus  capitis  posticus  minor,  the  smallest  of  the  four  muscles  in  this 
region,  is  of  a  triangular  shape  ;  it  arises  by  »  narrow  pointed  tendon  from  the 
tubercle  on  the  posterior  arch  of  the  atlas,  ami,  hectmiing  broader  as  it  ascen<ts,  is 
inserted  into  the  rough  surface  beneath  the  inferior  curved  line,  nearly  as  far  as 
the  foramen  magnum,  nearer  to  the  middle  line  than   the  preceding. 

Relations. — By  its  suiM'rfin'al  gitrfatf,  with  the  Complexus  and  the  Rectus 
capitis  posticus  major;  hy  ilA  drep  surfare,  with  the  posterior  occipito-atlantal 
ligament. 

The  Oblitiuus  capitis  inferior,  the  larger  of  the  two  r>bli(|ue  muscles,  arises 
from  the  apex  of  the  spinous  process  of  the  axis,  and  pas.ses  almost  horizontally 
outward,  to  be  inserted  into  the  lower  and  back  part  of  the  transverse  process  of 
the  arias. 

Relations.— By  its  superficial  surface^  with  the  Complexus  and  with  the  pos- 
terior division  of  the  secrmd  cervical  nerve,  which  crosses  it;  by  its  deep  surface, 
with  the  vertebral  artery  and   posterior  atlanto-axial   ligament. 

The  Obliquus  capitis  superior,  narrow  below,  wide  and  expanded  above,  arises 
by  tendinous  fibres  from  the  upper  surface  of  the  transverse  process  of  the  atlas, 
joining  with  the  insertion  of  the  preceding,  and,  passing  obliquely  upward  and 
inward,  is  inserted  into  the  occipital  bone,  between  the  two  curved  lines,  external 
tc»  the  Complexus. 

Relations. — Hylti^suptrfiemf  8i(rfact\  with  the  Complexus an<l  Trachelo-mastoid. 
By  its  tferp  iturt'arc,  with  the  posterior  occipitf>-allantal  ligament. 

The  Suboccipital  Triangle.— Bet  ween  the  two  oblifjue  muscles  and  the  Rectus 
capitis  posticus  major  a  triangular  interval  exists,  the  suboccipital  triangle.  This 
triangle  is  bounded,  above  and  internally,  by  the  Rectus  capitis  posticus  major; 
l)uve  and  externally,  by  the  Obliquus  capitis  superior ;  below  and  externally,  by  the 
''Oblitpius  capitis  inferior.  It  is  covered  in  by  a  layer  of  dense  fibro-taity  tissue, 
situated  beneath  the  Complexus  muscle.  The  floor  is  formed  by  the  posterior 
occipito-atlantal  ligament,  the  posterior  arch  of  the  atlas,  and  the  posterior  atlanto- 
axial ligament.  It  contains  the  vertebral  artery,  as  it  runs  in  a  deep  groove  on  the 
upper  surface  of  the  posterior  arch  of  the  atlas,  and  the  posterior  division  of  the 
suboccipital  nerve. 

Nerves. — The  »^emispinalis  ilorsi  and  Rotatores  spinte  are  supjdied  by  the 
internal  branches  of  the  posterior  divisions  of  the  ilorsal  nerves ;  the  iSemispinalis 
colli,  by  the  internal  branches  of  the  posterior  divisions  of  the  cervical  nerves ;  the 
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Supraspinalesaml  Interspinales  are  supplied  by  the  internal  branches  of  tbe  posterior 
divisiona  of  the  cervical,  di)isab  and  luinbar  nerves  in  the  res]>ective  refj;i<ms;  the 
Intertransversales,  by  the  internal  branches  of  the  posterior  <!i  visions  of  the  cervical, 
dorsal,  and  lumbar  nerves ;  the  Multlfidus  spiniE,  by  the  same,  with  the  addition 
of  the  internal  bninehcs  of  the  posterior  divisions  of  the  sacral  nerves.  The  Recti 
and  Obli<|ui  inu.scles  are  all  supplied  by  the  suboccipital  nerve  ;  the  Inferior  oblique 
is  also  Slip  [died  by  the  great  occipital  nerve. 

Actions. — When  both  the  iSjiinales  dorsi  contract,  they  extend  the  dorsal 
region  of  the  spine;  when  only  one  muscle  contracts,  it  helps  to  bend  the  dorsal 
portion  of  the  spine  to  one  aide.  The  Erector  spinae,  comprising  the  Ilio-costnlis 
and  the  Longissimtis  dorsi  with  their  accessory  muscles,  serves,  as  its  name  implies, 
to  maintain  the  spine  in  the  erect  posture:  it  also  serves  to  bend  the  trunk  buck- 
wanl  when  it  is  re(}Utre<l  to  counterbahince  the  influence  of  any  weight  at  the 
front  of  the  body,  as,  for  instance,  when  a  heavy  weight  is  suspende<l  from  the 
neck,  or  when  there  is  any  great  abdominal  ilistension,  as  in  pregnancy  or  dropsy  ; 
the  peculiar  gait  under  such  circumstances  depends  upon  the  spine  being  drawn 
backward  by  the  counterbalancing  action  of  the  Erector  si)iniie  muscles.  The 
muscles  which  form  the  continuation  of  the  Erector  spina*  upward  steady  tbe 
beatl  and  neck,  and  fix  them  in  the  upright  position.  If  the  Ilio-costalis  and 
Longissimus  ihirsi  of  one  side  act,  they  f>erve  to  draw  down  the  chest  and  spine  to 
the  corresponding  side.  The  Cervicales  ascendens.  taking  their  fixed  points  from 
the  cervical  vertebnc,  elevate  those  ribs  to  which  they  are  attached ;  taking  their  fixed 
points  from  the  ribs,  both  mnsclcH  help  t<t  extend  the  neck  ;  while  one  muscle 
bends  the  neck  to  its  own  side.  The  Transversiilis  colli,  when  both  muscles  act, 
taking  their  fixed  jyoint  from  beb>w,  bend  the  neck  backward.  The  Tracludo- 
ma.stoid,  when  both  muscles  act,  taking  their  fixed  ptunt  from  below,  bend  tlie  head 
backward;  while,  if  only  one  muscle  acts,  the  face  is  turned  to  the  side  on  which 
the  muscle  is  acting,  and  then  the  head  is  bent  to  the  shoulder.  The  two  Recti 
muscles  draw  the  head  backward.  The  Rectus  capitis  posticus  major,  owing  to 
its  obliquity,  rotates  the  cranium,  with  the  atlas,  round  the  odontoid  process, 
turning  the  face  to  the  same  side.  The  Multifidns  spin^e  acts  successively  upon  the 
different  parts  of  the  spine;  thus,  the  sacrum  furnishes  a  fixed  point  from  which 
the  fa.sciculi  of  this  muscle  act  upon  the  lumbar  region  ;  these  then  become  the 
fixed  points  for  the  fasciculi  moving  the  dorsal  region,  and  so  on  throughout  the 
entire  length  of  the  spine;  it  is  by  the  successive  contraction  and  relaxation  of 
the  separate  fasciculi  of  this  and  other  muscles  that  the  spine  preserves  the  erect 
posture  witluuit  tbe  fatigue  ihat  would  necessarily  have  been  produced  had  this 
position  been  maintained  by  the  action  of  a  single  muscle.  The  Multifidus  spin;\?, 
besides  preserving  tbe  erect  position  of  the  spine,  serves  to  rotate  it,  so  tliat  the 
front  of  tbe  trunk  is  turned  to  the  side  opposite  to  that  from  which  the  muscle 
acts,  this  muscle  being  assisted  in  its  action  by  tbe  Obliipius  externus  abdominis. 
The  Complexi  draw  the  head  directly  backward:  if  one  muscle  acts,  it  draws 
the  head  to  one  side,  and  rotates  it  so  that  the  face  is  turned  to  the  opposite 
side.  The  Superior  oblitfue  draws  the  head  backward,  and,  from  the  obliquity 
in  tbe  direction  of  its  fibres,  will  slightly  rotate  tbe  cranium,  turning  ihf  face  to 
tbe  opposite  side.  The  Obliquus  capitis  inferior  rotates  the  atlas,  and  with  it  the] 
cranium,  round  the  odimtoid  process,  turning  the  face  to  the  same  side.  The 
Semispinales,  when  the  muscles  of  tbe  two  sides  act  together,  help  to  extend  the 
spine  ;  when  the  muscles  of  one  side  only  act,  they  rotate  tlie  dorsal  and  cervical 
parts  of  the  spine,  turning  the  body  to  the  opposite  side.  The  Supras]»inales  and 
Interspinales  by  approximating  the  sjiinous  ]>rocesses  help  to  extend  tbe  sjiine. 
Tbe  Intertransvei*sales  approximate  the  transverse  pnicesses,  and  help  to  bend  tbe 
spine  to  one  side.  The  Rotatores  spinas  a.ssist  the  Multifidus  spinn?  to  rotate  the 
spine,  so  that  the  front  of  the  trunk  is  turned  to  the  siile  opposite  to  that  from 
which  the  muscle  acts. 

Surface  Forms, — The  surfnre  forms  produced  by  the  mus4-les  of  the  back  are  tiumen.ms  and 
difficult  to  Mtialyze  unless  they  are  considered  in  jsystematie  onier.     The  iiiojst  suiwrtieial  layer, 
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consisting  of  lartrc  strain  of  muscular  substance,  influences  to  a  certain  extent  the  Burfai^e  form, 
and  at  the  same  time  reveals  the  ti>rra8  nf  the  layers  heneath,  The  Tntytntm  at  the  upper  part 
uf  the  haek,  ami  in  the  neck,  i-uvers  over  arxl  .suttens  dcmn  the  outline  of  the  undrrlyini^  muscles. 
Its  anterior  lj<tnler  foniiw  the  pii^ierior  iMUimlary  uf  the  posterior  (rianjL'le  of  the  nwk.  It  fitrms  1 
a  sliirhl  uudulatiiiiJ^  rid^e  whieii  pa^ises  downward  atrd  I'orwmrd  from  (he  ot-eiput  to  the  junction 
of  the  middle  and  outer  third  of  the  elavide.  The  tendinous  eUipe  formed  hy  a  part  of  the 
origin  of  the  two  mus4.'les  at  the  back  ot  the  ULt-k  is  always  to  l»e  seen  as  an  oval  depressii>n, 
more  marked  when  the  musi'le  i»  in  action.  A  slij^ht  dimple  on  the  skiti  opjKisite  the  interval 
between  the  spinoui*  proee.ssea  of  the  third  and  fourth  dorsal  vertehrje  marks  the  triangular 
iirioneurosis  by  which  the  interior  fibres  are  inserted  into  the  root  of  the  spine  of  the  Bcapultu 
Fnjiu  this  point  the  inferior  Inmler  of  the  muscle  may  l>e  traced  as  an  undulating  ridge  to  the 
spinous  process  of  the  twelfth  dorsal  vertebra.  In  like  manner,  the  Ijatissimm  dotst  m^ena 
down  and  mo(]iilate8  the  underlyinir  structures  at  the  lower  |mrt  of  the  back  and  lower  j)urt  of 
the  side  of  the  chest.  In  this  way  it  modulates  the  outline  of  the  Erector  spina* ;  of  the  Serratiis 
[wsticus  inferior,  which  is  sometimes  to  hc^  discemeil  through  it,  and  is  sometime*  entirely 
obscured  by  it ;  of  part  of  the  Serratus  magnus  and  Superior  oblique,  which  it  covers  ;  and  of 
the  convex  obli<|ue  ridges  formal  by  the  ribs  with  the  iuteryi'ning  in  ten-osial  spaces.  The 
anterior  Ixinler  of  the  muscle  is  the  otdy  part  which  gives  a  distinct  surface  form.  This  bor«ler 
may  be  traced,  when  the  raus«^k'  is  in  action,  a-s  a  rounded  edge,  starling  front  the  erejH  of  the 
ilium,  and  passing  oblirpiely  forward  and  upward  to  the  posterior  Iwrder  of  the  axilla,  where  it 
combines  with  the  Teres  major  in  forminc  a  thick  rounded  fold,  the  posterior  boundary  of  the 
axillatn-  space.  The  mnsclt»s  in  the  secttnd  layer  influence  to  a  ver\'  consideniblL'  extent  the  surfatie 
form  of  the  back  of  the  neck  and  upper  part  oithe  trunk.  The  Lt^ruior  miffuli  satpuhi  reveals 
it.«*elf  as  a  prominent  divergent  line,  running  downwanl  and  outward,  from  t lie  transverse  pro- 
cesses of  tne  upper  cervical  vertebrae  to  the  angle  of  the  w^apula,  covered  over  and  toned  down 
by  the  overlying  Tnipezius.  The  Rh<mihndc{  produce,  when  in  action,  a  vertical  i-niinence 
between  the  inteinial  bonier  of  the  scapula  and  the  sinnal  furrow,  var\'ing  in  intensity  according 
to  the  ctindition  of  contr.ictifin  or  relaxation  of  the  Tr.qtezius  muscle,  by  which  they  are  brr  the 
mt>st  part  ctivered.  The  lowermost  part  of  the  Uhomlxjideus  major  is  uncovered  by  the  Tnifwzius, 
and  fV«nns  on  the  surfare  an  obliijue  ridt'C  running  upward  and  inwanl  from  the  inferior  angle 
of  the  scapula.  Of  the  musc-les  of  the  third  layer  of  the  back,  the  Scn'ufns  jtuxtiats  suj}erior 
does  not  in  any  way  influence  surface  form.  The  Strrtitw  ftfiAftcuM  inftrior,  when  in  strong 
action,  tnay  oc<:^as}onally  lie  revealeil  as  an  elcv.ation  Wncath  the  Jjatissimus  dorsi.  The  SjJnin 
by  their  divergence  serve  to  broaden  out  the  upper  part  of  the  back  of  the  nock  and  ppMluce  a 
Ux'al  fulness  in  this  situation,  but  do  not  otherwise  influence  surface  form.  Beneath  all  these 
muscles  those  of  the  fr)urth  layer — the  Eftetttr  xyn'mt-  and  its  continuations — influence  the  surface 
form  in  a  decided  manner.  In  the  loins,  the  En-ctor  spin*,  l)t»unii  down  by  the  lumbar  fa"*<'iu, 
forms  a  routided  vertical  eminence,  which  determines  the  depth  of  the  spinal  furrow,  and  which 
Kdow  ta|Ktrs  to  a  point  on  the  posterior  surface  of  the  sacrum  ami  becomes  lo.st  there.  In  the 
back  it  forms  a  flattened  plane  which  gradually  l>ecomes  lost.  In  (he  neck  the  only  pan  of  this 
croup  of  mnst'les  whicli  influences  surface  tijrm  is  the  Tritrhfht-nutntftltl,  which  produces  a  short 
convergent  line  iy:*rtiss  the  upper  part  of  t!ie  p<isterior  triangle  of  the  nen-k,  ajqiearinir  frtuu 
under  cover  of  the  posterior  boruer  of  the  Sterno-iniustoid  and  lieing  lost  Inflow  Ixiieath  the 
Trapezius. 

THE  THORAX. 

The  Muscles  exclusively  connected  with  the  bones  in  this  region  are  few  in 
number.     They  are  the 

Intercostales  externi.  Infracnstalea. 

Intercostales  interni.  Triangularis  sterni. 

Levatores  costarum. 

Intercostal  Fascis. — A  thin  but  finn  layer  of  fascia  covers  the  outer  surface  of 
the  External  intercostal  and  the  inner  siirfiice  of  the  Internal  interctistal  niu-scles; 
and  a  thinl  layer,  ihemiildle  interc»)Stal  fascia,  more  delicate,  is  interposed  between 
the  two  planes  of  muscular  fibres.  These  are  the  intercostal  fnscije  :  they  are  best 
marked  in  those  situations  where  the  muscular  fibres  are  deficient,  a.*  between  the 
External  intercostal  muscles  and  stei*nura.  in  front,  and  between  the  Internal 
intercostals  and  spine,  behind. 

The  Intercostal  muscles  (  Fi^.  200)  are  two  thin  ])lanes  of  muscular  and  tendinous 
fibres,  placed  one  over  the  other,  filling  up  the  intercostal  spaces,  and  beino;  directed 
obliipiely  between  the  margins  of  the  adjacent  rib.s.  They  have  received  the  name 
** external* '  and  "' internal  "  fri:>m  the  position  they  bear  to  one  an<>ther.  The 
tendinous  fibres  are  longer  and  more  nutnerons  than  the  muscular:  hence  the  walls 
of  the  intercostal  spaces  possess  very  considerable  strength,  to  which  the  crossing  of 
the  muscular  fibres  raateriallv  contributes. 
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The  Extemal  Intercostals  are  eleven  in  iiuniher  o\\  euch  side.  They  extendi 
from  the  tubercles  of  the  ribs,  behiiitl,  to  the  <."<utimeiieemeiit  of  the  cartilages  of 
the  ribs,  in  front,  where  they  tenninate  in  a  thin  meinbranous  aponeurosis,  which 
is  continued  forward  to  the  sternum.  They  arise  fnun  the  h>wer  border  of  each 
rib,  and  are  in**erted  into  the  upper  border  of  the  rib  below.  In  the  two  lowest 
space**  thev  extend  to  the  end  of  tbecartilfiges.  Their  fibres  are  directed  obli*jueiy 
downward  and  forward,  in  a  .similar  direction  with  those  of  the  External  oblique 
nuiricle  of  the  abdomen.     They  are  thicker  than  the  Internal  intercostals. 

Relations. — By  their  (mter  surface,  with  the  muscles  which  immediately  invest 
the  chest — viz.  the  Pectoralis  major  and  minor,  Serratns  maj^nus,  and  Kliomboideus 
major,  Serratu.s  posticus  superior  and  inferior,  Scalenus  posticus,  Ilio-co.«*talts, 
L(Jngissinius  dor.si,  Cervicalis  a.scendens,  Transversalis  colli,  Levatores  costaruni. 
and  fbe  Obli(|uus  externus  abdominis;  by  their  internal  mirface,  with  the  middle 
intercostal  fascia,  whicli  separates  tbem  from  the  intercostal  vessels  and  nerve,  and 
tlie  Internal  intercostal  muscles,  and,  behind,  from  tbe  i»leura. 

The  Internal  intercoatals  are  also  eleven  in  number  on  each  side.  They 
commence  anteriorly  at  the  sternum,  in  the  interspaces  between  the  cartilages  of 
the  true  ribs,  and  from  the  anterior  extremities  of  the  cartilages  of  the  false  ribs, 
and  exteml  backwani  as  far  a^  the  angles  of  the  ribs,  whence  they  are  continued 
to  the  vertebral  column  by  a  tbin  aponeurosis.  They  arise  from  the  ritlge  on  the 
inner  surface  of  each  rib,  as  well  as  frotu  the  corresponding  costal  cartilage,  and 
are  inserted  into  the  upper  border  of  the  rib  below.  Their  fibres  are  directed 
obliquely  downward  and  backward,  passing  in  the  opjwsite  direction  to  the  fibres 
of  tbe  External   interc<>stal  muscle. 

Relations.— By  their  ejrtemnl  Aurfaee,  with  the  intercostal  vessels  and  nerves, 
anil  the  miiblle  intercostal  fiiscia,  which  separates  them  from  the  External  inter- 
costal muscles  ;  l>y  their  infenml  Hurfurc,  with  tbe  internal  intercostal  fascia, 
which  separates  them  from  tbe  pleura  cttstalis.  Triangularis  sterni,  and  Diaphragm. 

The  Infracostales  (subcoatales)  consist  of  muscular  and  aponeurotic  fasciculi, 
whicb  vary  in  number  and  length  :  ihey  are  pdaced  on  tbe  inner  surface  of  tbe  ribs, 
where  the  Internal  intercostal  muscles  cease;  they  arise  from  the  inner  surface  of 
one  rib,  and  are  inserted  into  the  inner  sin-face  of  the  first,  second,  or  third  rib 
below.  Their  direction  is  most  usually  oblique,  like  the  Internal  intercostals. 
They  are  most  frequent  between  the  lower  ribs. 

The  Triangularis  sterni  is  a  thin  plane  of  muscular  and  tendinous  fibres, 
situated  upon  the  inner  wall  of  the  front  of  the  chest.  It  ari.ses  from  the  lower 
part  of  the  side  of  the  stermini,  fmm  the  inner  surface  of  the  ensiform  cartilage, 
and  from  the  sternal  en<ls  of  the  costal  cartilages  of  die  three  or  four  lower  true 
ribs.  Its  fibres  diverge  iqiward  and  outwaj-d,  to  be  inserted  l>y  fleshy  digitations 
into  the  lower  border  and  inner  aurftices  of  the  costal  cartilages  of  tbe  seconil. 
third,  fourth,  and  fifth  ribs.  The  lowest  fibres  of  this  muscle  are  horizontal  in 
their  direction,  and  are  continuous  with  those  of  the  Transversalis ;  those  which 
succeed  are  oblique,  whilst  the  superior  fibres  arc  almost  vertical.  This  muscle 
varies  much  in  its  attachment,  not  only  in  different  bodies,  but  on  opposite  sides 
of  tbe  same  body. 

Relations. — In  frmtt^  with  tbe  sternum,  ensiforai  cartilage,  costal  cartilages. 
Internal  intercostal  muscles,  and  internal  mammary  vessels;  behind,  Msith  the 
pleura,  pericardium,  and  anterior  mediastinum. 

The  Leratores  Costarum  (Fig.  288),  twelve  in  number  on  each  side,  are  small 
tendinous  and  fleshy  bundles,  which  arise  from  the  extremities  of  the  transverse 
processes  of  the  seventh  cervical  and  eleven  ujjper  dorsal  vertebrae,  ami,  passing 
obliquely  downward  and  outward,  are  inserted  into  the  upper  border  of  the  rib 
below  them,  between  the  tubercle  and  the  angle.  That  for  the  first  rib  ari.ses 
from  the  transverse  process  of  the  last  cervical  vertebra,  and  that  for  the  last  from 
the  eleventh  dorsal.  The  Inferior  levatores  divide  into  two  fasciculi,  one  of  which 
is  in.serted  as  above  described ;  the  other  fasciculus  passes  down  to  the  second  rib 
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below  its  origin ;  thus,  each  of  the  lower  ribs  receives  fibres  from  the  transverse 
jin ►cesses  of  two  vertebrte. 

Nerves. — The  museles  of  this  group  are  supplied  by  the  intercostal  nerves. 

Actions.— The  Intercostals  are  the  chief  agents  in  the  movement  of  the  ribs 


STCRNO-MASTOID. 


^STCRMO'HVOIO. 


SCALENUS    MEDIUS. 
SCALENUS   ANTICUS. 


KCTORALIS 
MAJOR. 


thansvcnsalis  abdomimis 


^"^^^y 


Pio.  aW.-Pojiter1or  surfkce  of  sternum  and  cohUI  cartilages,  showing  Triangularis  slerni  luusrle.    (From  M 
prcpanitimi  in  the  Slusoutn  of  the  Royal  Colk-ge  of  Siirgeona  of  England.) 

in  ordinary  res|>iriitiQn.  When  the  first  rib  is  elevatefl  and  fixed  l>y  the  Scaleui,  the 
External  intei-costals  raise  the  other  rib;^,  e.^pecially  their  fnre  piirt>  and  8o  inciease 
the  capiacity  <»f  the  chest  from  before  backward  :  at  the  same  time  they  evert  their 
lower  borders,  and  sn  enlar^ie  the  thoracic  cavity  transversely.  The  Internal 
intercostals,  at  the  side  of  the  thorax,  depress  the  ribs  and  invert  their  lower 
borders,  and  so  diminish  the  thoracic  cavity  ;  but  at  the  fore  jiart  of  the  chest  these 
muscles  assist  the  External  intercostals  in  raising  the  cartilages.'      The  Levatoi-es 

'The  view  of  the  action  nf  the  Intercost.il  nrmscles  given  in  the  text  is  that  whk-h  is  taught  by 
Hutchinson  (CVrt  o/  Anal,  and  I'fu/A.,  art.  "  Thorax  " »,  ami  is  lasuuHy  adopted  in  our  schools.  It  is, 
however,  much  di«pute<l.  flaniW-rifer  t)elieve«l  that  the  Ext*rn;il  iult-rco^i^ilsi  act  us  elevat(»rs  of  the 
rilw,  or  muscles  of  itii*piriition,  while  the  Internal  act  in  cxpinition.  Hallcr  taught  that  Ix.ith  sets  of 
luttflcles  act  in  common— viz.  .xs  mn^cU's  of  inspinition— and  ihis  view  is  ndoptc<^l  l\v  mamy  of  the  best 
anatomiftt-H  of  the  Continent,  ami  ^lp^•ear^  su[»])orted  hy  many  obwrvations  made  on  the  human  >»ubjei't 
under  various  conditions  of  disea-sc,  and  on  livinjtj^  animals  after  the  muscles  have  been  expi>setl  under 
chloroform.  The  reader  may  consult  nn  interesting  p.T|>er  l<y  I>r.  (leland  in  the  Journal  of  Annt,  and 
/%.»,  No.  II ,  May,  1867.  p.  20*.»,  "  Onthc  Hufohin>oni»n  Theory  of  the  Action  of  the  Intercofital 
Miiw'les,"  who  refers  also  to  Henle,  Luschka,  Budge,  and  liauniier,  f  tbt^tfrnttkitut  oh  fhc  Action  of  Ihe 
Intrrcotiiii  Miu->cUa,  Erknjpjn,  1860.  \  In  NewSyd.  SocJa  Year- Hook  for  1861,  n.  GD.)  Dr.  W.  W.  Keeii  has 
come  to  the  cotjclusion,  from  experiraeal*  made  upon  a  criminal  executed  by  hanging,  thai  the  Exter- 
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costanim  assist  the  Extenml  intereostals  in  niisio;^  tlio  ribs,  Tlie  Triangularis 
sterni  draws  down  the  costsil  cartilages;  it  is  (lierctoie  \\u  exi>iratory  muscle. 

3[t/si'ff'iet  of  litspirututH  (Hid  Expirtitum. — The  muscles  which  assist  the  action 
of  the  Diaphragm  in  ordinary  tranquil  ins])iration  are  the  Intercustals  and  the 
Levatores  costarum,  as  above  stated,  and  the  8caleni.  When  the  need  for  more 
forcible  action  exists,  the  shoulders  and  the  base  <»f  the  scapula  are  fixed,  and  then 
the  ]iowerful  muscles  of  forced  inspiration  cctme  into  ])hiy  ;  the  chief  of  these  are 
the  Trajiezius,  the  Pectorulis  minor,  the  Serratus  ])Osiicus  su])erior  iind  inferior, 
and  the  Hhomboidei.  The  bnver  fibres  of  tlie  Serratus  magnusmaY  jtossihly  assist 
slightly  in  dilating  the  chest  hy  raising  and  everting  the  ribs.  The  Sterno- 
mastoid  also^  when  the  head  is  fixed.,  assists  in  forced  inspiration  by  drawing  up 
the  sternum  and  by  fixing  the  clavicle,  and  thus  affording  a  fixed  point  for  the 
action  of  the  muscles  of  the  chest.  The  Ilio-costalis  and  ijuadratus  lumborum 
assist  in  forced  inspiration  by  fixing  the  last  rib  (see  page  4(i0). 

The  ordiniiry  action  of  ex])iration  is  hardly  effected  by  muscular  force,  but 
results  from  a  return  of  the  walls  of  the  thorax  to  a  condition  of  rest,  owing  to 
their  own  elasticity  and  to  that  of  the  lungs.  Forced  expiratory  actions  are 
performed  mainly  by  the  flat  muscles  (ObH^jui  and  Transversulis)  of  the  abdomen, 
assisted  also  by  the  Rectus.  Other  muscles  of  forced  expiration  are  the  Internal 
intercostals  and  Triangularis  sterni  (as  above  mentioned),  the  Quadratus  lumborum, 
and  the  Ilio-costalis. 

THE  DIAPHEAQMATIC  EEGION. 
Diaphragm. 

The  Diaphragm  [dtdifoac/fia^  a  partition  wall  )  (Fig.  290)  is  a  thin  musculo- 
fibrous  septum,  phiced  obliquely  at  the  junction  of  the  upper  with  the  middle  third 
of  the  trunk,  and  separating  the  thoi*ax  from  the  abdomen,  forming  ibefloor  of  the 
fortuer  cavity  and  the  roof  of  the  latter.  It  is  elliptical,  its  longest  diameter  being 
from  side  to  side,  somewhat  fan-shaped,  the  broad  elliptical  portion  being  hori- 
zontal, the  narrow  part,  which  represents  the  handle  of  the  fan,  vertical,  and 
joined  at  right  angles  to  the  former.  It  is  from  this  circumstance  that  some 
anatnnusts  describe  it  as  consisting  of  two  portions,  the  upper  or  great  muscle  of 
the  Diaphragm,  and  the  lower  or  lesser  muscle.  It  arises  from  the  whole  of  the 
internal  circumference  (tf  the  thorax  ;  being  attached,  in  fn>nt,  by  fleshy  fibres  to 
the  cnsifoi-m  cartilage;  on  either  side,  to  the  inner  surface  of  the  cartilages  and 
bony  portions  of  the  six  or  seven  inferior  ribs,  interdigitating  with  the  Transver- 
salis;  and  behind,  to  two  a])oneurotic  arches,  named  the  Utfamentum  arcuatum 
exttrnum  rf  iutrrnnm,  and  to  the  lumbar  vertebrsc.  The  fibres  from  these  sources 
vary  in  length:  those  arising  from  the  ensiformi  appendix  iirc  very  short  and 
occasionally  aponeurotic;  those  from  the  Hgamenta  arcuata.  and  more  especially 
those  from  the  cartilages  of  the  ribs  at  the  side  of  the  chest,  are  longer,  describe 
well-marked  curves  as  they  ascend,  and  finally  converge  to  be  inserted  into  the 
circumference  of  ihe  central  tendon.  Between  the  sides  of  the  muscular  slip  from 
the  ensiform  apjtendix  and  the  cartilages  of  the  adjoining  ribs  the  fibres  of  the 
Diajdjragm  arc  deficient,  the  interval  being  filled  by  areolar  tissue,  covered  on  the 
ihoi-acic  side  hy  the  pleune;  on  the  abdominal,  by  the  peritoneum.  This  is, 
conse<iuentH%  a  weak  point,  and  a  jiortion  of  the  contents  of  the  abdomen  may 
protrude  into  the  chest,  forming  phrenic  or  diaphragmatic  hernia,  or  a  collection 
of  pus  in  the  mediastinum  may  descend  through  it,  so  as  to  point  at  the 
epigastrium. 

The  tiifnmt'Htum  areuatHm  iuttiinmt  is  a  tendinous  arch,  thrown  across  the 
upper  part  of  the  Psoas  magnus  luuscle.  ou  each  side  of  the  spine.  It  is  connected, 
by  <ine  end,  to  the  outer  side  of  the  botly  of  the  first  lumbar  vertebra,  being 
continuous  with  the  outer  side  of  the  tendon  of  the  corresponding  cms;  and,  by 

nal  intercostals  ore  nuiscles  of  expinition,  as  tlifv  pulled  the  ril»down.  while  the  Internal  intercostals 

S>ulletl  the  ribs  np  and  are  muscles  of  inspiration  { Tran*,  Coll.  Phyt.  PhUadelphitt,  Third  Series,  vol.  i., 
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the  other  end,  to  the  front  of  the  transverse  process  of  the  firsthand  sometimes 
also  to  that  of  the  second,  lumbar  vertebra. 

The  Ugamenfum  arcuatum  externum  is  the  thickened  upper  margin  of  the  ante- 
rior lamella  of  the  lumbar  fascia;  it  arches  across  the  upper  part  <>f  the  Quatlratus 
lumborum,  being  attached,  by  one  extremity,  to  the  frrmt  of  the  transverse  process 
of  the  first  lumbar  vertebi-a,  and,  by  the  other,  to  the  apex  and  lower  margin 
of  the  last  rib. 

The  Crura. — The  Diaphragm  is  connected  to  the  spine  by  two  ctura  or  pillars, 
which  are  situated  on  the  bodies  of  the  lumbar  vertebrae,  on  each  side  of  the  aorta. 
The  crura,  at  their  origin,  are  tendinous  in  structure;  the  right  cms,  larger  and 
longer  than  the  left,  arising  from  the  anterior  surface  of  the  b«tdies  and  inter- 
vertebral substances  of  the  three  or  four  upper  lumbar  vertehrfe ;  the  left,  from 
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m. 


Pro.  290.— The  Diaphrngm.    Under  surfhce. 


the  two  upper:  both  blending  with  the  anterior  common  ligament  of  the  spine. 
These  tendinous  jjortions  of  the  crura  pass  forward  and  inward,  and  gni<Iually 
converge  to  meet  in  the  middle  line,  forming  an  arclu  beneath  which  passes  the 
aorta,  vena  azygos  major,  and  thoracic  duct.  From  this  tendinous  arch  musciihu" 
fibres  arise,  which  diverge,  the  outermost  portion  being  directed  upward  and 
outward  to  the  central  tendon;  the  innermost  decussating  in  front  of  the  aorta, 
and  then  diverging,  so  as  to  surround  tlie  oesophagus  licfore  ending  in  the  central 
tendon.  The  fibres  derived  from  the  right  crus  are  the  most  numerous  and  pass 
in  front  of  those  derived  from  the  left. 

The  Central  or  CoriUform  Teuthm  of  the  Diaphragm  is  a  thin  but  strong 
tendinous  aponeurosis,  situated  at  the  centre  of  the  vault  formed  by  the  muscle, 
immediately  below  the  pericardium,  with  which  its  circumference  is  blended.  It 
is  shaped  somewhat  like  a  trefoil  leaf,  consisting  of  three  divisions,  or  leatlels. 
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separated  from  <me  another  by  slight  indentations.  The  riglit  leaflet  is  the  largest: 
the  middle  <nif,  direeted  toward  the  ensiform  eartila^e,  the  next  in  size:  and  the 
left,  the  smtiltest.  In  structure,  the  tendon  is  c*miposed  i)f  several  planes  of  fibres, 
which  intersect  one  another  at  various  anjijles,  and  unite  into  straight  or  curved 
bundles — an  arrangement  which  aftVuds  it  additional  strength. 

The  Openiiufs  connected  with  the  Diaphragm  are  three  large  and  several 
."^mailer  apertures.  The  former  are  the  aortic,  the  a\s(>]>hiigeal,  and  the  opening 
for  the  vena  cava. 

'X\i<!-(tQf'tH'  opening  i.s  the  lowest  and  the  most  posterior  of  the  three  lar^e  aper- 
tures connectecl  with  this  muscle.  It  is  situated  in  the  middle  line,  immeiliiitely 
in  front  of  the  bodies  of  the  vertehne ;  and  is,  therefore,  behhui  the  Diapliragm. 
not  in  it.  It  is  an  os^eo-iiponeurotic  aperture,  formed  bva  tendinous  arch  thrown 
across  the  front  of  the  bodies  of  the  vertebrae,  from  the  crus  on  one  side  to  that 
on  the  other,  and  transmits  the  aorta,  vena  azygos  major,  thoracic  duct,  and 
soviietiiues  the  left  sympathetic  nerve.  Occasionally  some  tendinous  fibres  are 
prohmged  acn>ss  the  boflies  of  the  vertebrn?  from  the  inner  part  of  the  lower  end 
of  the  crura,  passing  behind  the  aorta,  and  thus  converting  the  opening  into  a 
fibrous  ring. 

The  cestophageal  opening^  elliptical  in  form,  muscular  in  structure;  and  formed 
by  the  two  crura,  is  placed  above,  and,  at  the  same  time,  anterior,  and  a  little  to 
the  left  of,  the  preceding.  It  tran.smit.s  the  a-sopbagus  and  pneumogastric  nerves. 
'IMie  anterior  margin  of  this  aperture  is  occasionally  tendinous,  being  fornuMl  by  the 
margin  of  the  central  tendon. 

Tiie  opening  for  the  venti  eava  (for(tmt>n  fpunfratum)  is  the  higbest;  it  is  tpnid- 
rilateral  in  form,  tendinous  in  structure,  and  phice<l  at  the  Junction  of  the  right 
and  middle  leaflets  of  the  central  tension,  its  margins  being  bounded  by  four 
bundles  of  tendinous  fibres,  which  meet  at   right  angles. 

The  r/f/Af 'r«-y  transmits  the  sympathetic  and  the  greater  and  lesser  splanchnic 
nerves  of  the  right  side;  tlie  h'/t  cru«^  the  greater  and  lesser  splanchnic  nerves  of 
the  left  side  and  the  vena  azygos  minor. 

The  Scrotiff  Mcmftranes  in  relation  with  the  Diaphragm  are  four  in  number: 
three  lining  its  u])per  or  thoracic  surface;  one,  its  abdominal.  The  three  serous 
membranes  on  its  upper  surface  are  the  pleura  on  eitlier  side  and  the  serous  layer 
of  the  |>erieardium,  which  covers  the  middle  portion  of  the  teiidiimus  centre.  The 
serous  membrane  covering  its  under  surface  is  a  jtortion  of  the  general  peritoneal 
membrane  of  the  abdominal  cavity. 

The  Diaphragm  is  arche<l,  being  convex  toward  the  chest  and  concave  tu  the 
abdomen.  The  right  porthn  forms  a  complete  arch  from  befiire  tiackward,  being 
accurately  moulded  over  the  convex  surface  of  the  liver,  and  having  resting  upon 
it  the  concave  base  of  the  right  lung.  The  h'ft  portion  is  arched  from  before  back- 
ward in  a  similar  manner  ;  but  the  arch  is  narrower  in  front,  being  encroached  upon 
by  the  pericardium,  and  lower  than  the  right,  at  its  summit,  by  about  three-quarters 
of  an  inch.  It  supports  the  base  of  the  left  lung,  and  covers  the  great  end  of  the 
stomach,  the  spleen,  and  left  kidney.  At  its  circumference  the  Diaphragm  is 
higher  in  the  mesial  line  of  the  body  than  at  either  side;  but  in  the  miildle  of  the 
thorax  the  central  portion,  which  supports  the  heart,  is  on  a  lower  level  than  the 
two  lateral  portions. 

Nerves. — The  Diaphragm  is  supplied  by  the  phrenic  nerves  and  phrenic  plexus 
of  the  sympathetic. 

Actions.— The  Diaphragm  is  the  principal  muscle  of  inspiration.  When  in  a 
condition  of  rest  the  muscle  presents  a  domed  surface,  concave  toward  the  abdo- 
men;  atiid  consists  of  a  circumferential  muscular  and  a  central  tendinous  pari. 
Wlieii  the  muscular  fibres  contract,  they  br<'ome  less  arched,  or  nearly  straight, 
and  thus  cause  the  central  tendon  to  descend,  and  in  consetjucnce  the  level  of  the 
chest-wall  is  lowered,  the  vertical  diameter  of  the  chest  being  proportionally 
increa.sed.  In  this  descent  the  different  parts  of  the  tendon  move  une<jually. 
The  left  leaflet  descends  to  the  greatest  extent ;  the  right  to  a  less  extent,  on 
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aticount  of  the  liver;  ami  the  central  leaHet  the  least,  because  of  its  connection  to 
the  {lericardium.  In  descending  the  diaphragm  presses  on  the  abdominal  viscera, 
and  so  to  a  certain  extent  causes  a  projection  of  the  abdoroiiial  wall ;  but  in  conse- 
«|uence  of  these  viscera  not  yielding  completely,  the  central  tendon  becomes  a  fixed 
point,  and  enables  the  circumferential  muscular  fibres  to  act  from  it.  and  so  elevate 
the  lower  ribs  and  expand  the  lower  part  of  the  thoracic  cavity  ;  and  Duchcnne 
has  shown  that  the  Diaphragm  has  the  power  of  elevating  the  ribs,  to  which  it 
is  attached,  by  its  contraction,  if  the  abdominal  viscera  are  in  »itu,  but  that  if  these 
organs  are  removed,  this  power  is  lost.  When  at  the  end  of  inspiration  the  Dia- 
phragm relaxes,  the  thoracic  walls  return  to  their  natui*al  position  in  consequence 
of  their  elastic  reaction  and  of  the  elasticity  ami  weight  of  the  displaced  viscera.* 

In  all  exi*ulsive  acts  the  Diaphragm  is  called  into  action,  to  give  additional 
power  to  each  expulsive  effort.  Thus,  befon»  sneezing,  coughing,  laughing,  and 
crying,  before  vomiting,  previous  to  the  expulsion  of  the  urine  and  faeces,  or  of 
the  ffetus  from  the  womb,  a  deep  inspiration  takes  place. 

The  height  of  the  Diaphragm  is  constantly  varying  during  respiration,  the 
muscle  being  carried  upward  or  downward  from  the  average  level;  its  height  also 
varies  according  to  the  clegree  of  distension  of  the  stomach  and  intestines,  and  the 
size  of  the  liver.  After  a  forced  expiration,  the  right  arch  is  on  a  level,  in  front, 
with  the  fi:turth  costal  cartilage  ;  at  the  side,  with  the  fifth,  sixth,  and  seventh 
ribs  ;  and  behind,  with  the  eighth  rib,  the  left  arch  being  usually  from  one  to  two 
ribs*  breadth  helow  the  level  of  the  right  one.  In  a  forced  inspiration,  it  descends 
from  one  to  two  inches ;  its  slope  woiild  then  be  represented  by  a  line  drawn  from 
the  ensiform  cartilage  toward  the  tenth  rib. 

THE  ABDOMEN. 
Superficial  Muscles. 
The  Muscles  in  this  region  are,  the 
Ohtiipuis  Externns. 
Obliquus  Internus. 

Pyramidal  is. 
Dissection  (Fiff.  2>l]).— To  dissect  the  aMominal 
miuscles,  make  a  veitit-ftl  incision  firom  the  ensiform  t-ar- 
tila^^'e  to  (he  {mhes;  a  second  incision  fmni  the  umbilicus 
ohliqut'ly  upwimi  and  tuitwartl  to  the  outer  surrare  (tf  ilie 
chest,  Its  hi^'h  a^  tho  lower  Iwirder  nf"  the  fifth  or  sixth  rib; 
and  a  thirti,  eunjiiieii<Mi»«_'  mivlwity  between  the  umbilicus 
and  puln's,  transversely  ovUward  to  the  anterior  fiuiterior 
iliue  spine,  and  nhmti  the  erest  <»!"  the  ilitini  as  iar  il<  it£ 
posterior  third.  Then  reflect  the  three  flaps  induded  be- 
tween these  ineisions  from  within  outward,  in  the  lines  of 
ilirection  of  the  miLsoakr  fibres.  If  neees.sar>',  the  abdom- 
inal muscles  may  be  made  tense  by  infiuting  the  peritoneal 
cavity  throtizh  the  umbilicus. 

The  Superficial  fascia  of  the  ab«lomeii  consists 
over  the  greater  part  of  the  attdominal  wall  itf  a 
single  layer  of  fascia,  which  contains  a  variable 
amount  of  fat ;  but  us  this  layer  approaches  the 
groin  it  is  ea.sily  divisible  into  two  layers,  be- 
tween which  are  found  the  superficial  vessels  and 
nerves  and  the  superficial  inguinal  lymphatic 
glands.  The  superiicial  layer  is  thick,  areolar  in 
texture,  containing  adipose  tissue  in  its  meshes, 
the  quantity  of  which  varies  in  diflTerent  subjects. 
Below  it  parses  over  Poypnrt's  ligament,  and  is 
continuous  with  the  outer  layer  of  the  superficial 
fascia  of  the  thigh.     In  the  male  this  fascia  is  continued  over  the  penis  and  outer 

'For  a  detailetl  description  of  the  general  relations  of  the  Raphragm,  and  its  action,  refer  to 
r>r.  8ilnon*&  Mtdkai  Anatomy, 
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surface  of  the  cord  to  the  scrotum,  where  it  helps  to  form  the  dartos.  As  it  passes 
to  the  scrotum  it  changes  its  character,  becoming  thin,  destitute  of  adipose  tissue 
and  of  H  pale  reddish  color,  and  in  ihe  scrotum  it  ac<juircs  some  involuntary  mus- 
cular fibres.  From  the  scrotum  it  may  be  traced  hackwanl  to  be  c4mtinuous  with 
the  superficial  fascia  nt"  the  perinieutu.  In  the  female  this  fusfia  is  continued  into 
the  labiii  majora.  The  deeper  biyer  {fantua  of  Scarpa)  is  thinner  and  more  mem- 
branous in  character  than  the  superficial  layer.  lo  the  middle  tine  it  is  intimately 
adherent  to  the  linea  allm ;  above,  it  is  continuous  with  the  superficial  fascia  over 
the  rest  of  the  trunk  ;  below,  it  blends  with  the  fascia  lata  of  the  thigh  a  little 
bchjvv  Pmipart's  ligament ;  and  below  ami  internally  it  is  continued  over  the  penis 
and  spermatic  cord  to  the  scrotum,  w!»ere  it  helps  to  fortn  the  dartos,  Fnmi  the 
scrotum  it  may  be  traced  backward  to  be  continuous  Mith  the  deep  layer  of  the 
superficial  fascia  of  the  perin;vum.  In  the  female  it  is  continued  into  the  labia 
majora. 

The  External  <tr  Descendiiiir  Oblique  mupcle  (Fig.  202)  is  situated  on  the  side 
and  fore  part  of  the  abdomen  :  being  the  largest  and  the  most  superficial  of  the 
three  flat  muscles  in  this  region.  It  is  hroacl,  thin,  auil  irregularly  tpiadrilateral, 
its  muscular  portion  occupying  the  side,  its  aponeurosis  ihe  anterior  wall,  of  the 
abdomen.  It  arises,  by  eight  fleshy  digitatioiis,  from  the  external  surface  and 
lower  borders  of  the  eight  inferior  ribs:  these  digitations  are  arranged  in  an 
oblique  line  running  ^lownward  and  hackwanl :  the  upper  ones  being  attached 
close  to  the  cartilages  of  the  corresponding  ribs  ;  the  lowest,  to  the  apex  of  the 
cartilage  *if  the  last  rib ;  the  intermediate  ones,  to  the  ribs  at  some  distance  fnuu 
their  cartilages.  The  five  sujjcrior  serrations  increa.se  in  size  from  above  down- 
ward, and  are  received  between  corresjntnding  proces.ses  of  ihe  Serratus  magnus; 
the  three  lower  one.s  diminish  in  size  from  above  ilownwanl,  receiving  between 
them  corresj>on ding  processes  from  the  Latissimus  dorsi.  From  these  attachments, 
the  rteshy  fibres  proceed  in  various  directions.  Tho.sc  from  the  lowest  ribs  ])ass 
nearly  vertically  downward,  to  be  inserted  into  the  anterior  half  of  the  outer  lip 
of  the  crest  of  the  ilium  ;  the  middle  and'upper  fibres,  directed  (hnvnward  and  for- 
ward, terminate  in  tendinous  fibres,  opposite  a  line  drawn  from  the  ])rominence 
of  the  ninth  costal  cartilage  to  the  anterior  su]terior  spinous  process  of  the  ilium, 
which  then  spread  out  into  a  broad  iLjioneurosis. 

The  Aponetirosis  of  the  External  Oblique  is  a  tbin.  but  strong  membranous 
aponeurosis,  the  fibres  of  which  are  directed  obli(piely  dowtrwtird  and  outward. 
It  is  joined  with  that  of  the  opposite  muscle  along  the  meilian  line,  covers  the 
whole  of  the  front  of  the  abdomen;  above,  it  is  connected  with  ihe  lower  border 
of  the  Pectoralis  major ;  below,  its  fibres  are  closely  aggregated  together,  and 
extend  obrnjuely  across  from  the  anterior  superior  apine  of  the  ilium  to  the  spine 
of  the  OS  pubis  and  the  linea  ilio-pectinea.  In  the  median  line  it  interlaces  with 
the  ajjoneurosis  of  the  opposite  muscle,  forming  ihe  linea  alba,  which  extends  from 
the  ensiform  cartilage  to  the  .symphysis  pubis. 

That  portion  of  the  aponeurosis  which  extends  between  the  anterior  superior 
spine  of  the  ilium  and  the  spine  of  the  as  pubis  is  a  broad  band,  folded  inward, 
and  continuous  below  with  the  fascia  hila;  ii  is  called  Poupart'n  Uiiament.  The 
portion  which  is  reflected  from  Pou(>art"s  ligament  at  the  spine  »d'  the  os  pubis 
along  the  pectineal  line  is  called  (rimht'rHatH  liijainrtif.  From  the  point  of  attach- 
ment of  the  latter  to  the  pectineal  line,  a  few  fibres  pass  ujjward  and  inward, 
behind  the  inner  pillar  of  the  ring,  to  the  linea  alba.  They  diverge  as  they  ascend, 
and  form  a  thin,  triangular,  fibnms  band,  which  is  called  the  triangulur  ligament 
of  tfw  ahdomrn. 

In  the  aponeurosis  of  the  External  oblique,  immediately  above  the  crest  of  the 
OS  pubis,  is  a  triangular  c>pcning,  the  external  abdnminal  ring,  formed  by  a  separa- 
tion of  the  fibres  of  tlie  apotieurosis  in  this  situation. 

Eelations. — By  its  fjicrnfil,  surftu'<\  with  the  au)»eificial  fascia,  superficial 
epigastric  and  circumflex  iliac  vessels,  and  simie  cutaneous  nerves;  by  its  inUruit} 
turfaee,  with  the  Internal  oblitpic,  the  lower  part  of  the  eight  inferior  ribs,  and 
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Intercostal  muscles,  the  Creraaster,  the  spermatic  cord  in  the  male,  and  round  liga- 
ment  in  the  female.  Its  posterior  border,  extending  from  the  last  rib  to  the  crest 
of  the  ilium,  is  fleshy  throughout  and  free;  it  is  occasionally  overlapped  hy  the 
Latissimus  doi-si,  though  generally  «  triangular  interval  exists  between  the  two 
muscles  near  the  crest  of  the  ilium,  in  which  is  seen  a  portion  of  the  internal 
oblique.     This  triangle,    Petit' ^  triitngh\  is  therefore  hi^unded  in  front   by  the 


*;^^*««fe 


i; 


u  M 


Erfrmal  ahdo- 
miiMl  ring. 
(iiinhemaVa- 


Piibfs. 
¥io.  292.— The  External  oblique  muscle. 


External  obli(pie,  behind  by  the  Latissimus  dorsi,  below  by  the  crest  of  the  ilium» 
while  its  floor  is  formed  by  the  Internal  Kldi<jue  (Fig.  287). 

The  following  parts  of  the  aponeurosis  «>f  the  External  fihliijue  muscle  require 
to  be  further  described  :  viz.  the  externnl  ahdouiinul  ring,  the  intercolumnar  fibres 
and  fascia,  Poupart's  ligament^  Gimbernat's  ligament,  find  the  triangular  ligament 
of  the  abdomen. 

The  External  AbdomiBal  Ring, — Tust  above,  and  to  the  outer  side  of  the  crest 
of  the  OS  pubis,  an  interval  is  seen  in  the  ap*»neii»rosis  of  the  External  ohliipiie, 
called  the  Exterfial  abdominal  rimj.     The  ajierture  is  obli«|ue  in  direction,  some- 
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what  triangular  in  form,  and  corresponds  with  tbe  course  of  the  fibres  of  the 
aponeurosis-  It  usually  rat^asures  fnuti  hase  to  apex  about  an  inch,  and 
transversely  about  half  an  inch.  It  is  hotmded  below  by  the  crest  of  the  oa 
pubis;  above,  by  a  series  of  curved  fibres,  the  intereohimnar,  which  pass  across 
the  upper  angle  of  the  ring,  so  as  to  increase  its  strength ;  and  on  each  side,  by 
the  margins  of  the  opening  in  the  aponeurnsis,  which  are  called  the  columns  or 
]>illars  of  the  ring. 

The  external  pillar^  which  is  at  the  same  time  inferior  from  the  obliiptity  of  its 
direction,  is  the  stronger:  it  is  fnrmefl  by  that  portion  tt(  INjupart's  ligament 
which  is  inserted  into  the  sj>ine  of  the  os  pubis;  it  is  ctirved  sn  as  to  form  a  kind 
of  groove,  upon  which  the  spermatic  cord  rests.  The  internal  or  superior  pillar 
^is  a  broad,  thin,  flat  band  which  is  attached  to  the  front  of  the  symphysis  pubis, 
interlacing  %vith  it,s  fellow  of  the  opposite  side,  that  of  the  right  side  being  super- 
ficial. 

The  external  abdominal  ring  gives  passage  to  the  spennatic  cord  in  the  male, 
and  round  ligament  in  the  female:  it  is  much  larger  in  men  than  in  women,  on 
account  f)f  the  large  size  of  the  spermatic  cord,  and  hence  the  greater  frequency 
of  inguimil  hernia  in  men. 

The  intercolumnar  fibres  are  a  series  of  curved  tendinous  fibres,  which  arch 
across  the  lower  part  of  the  aponeurosis  of  the  External  oblique.  They  have 
received  their  name  frotu  stretching  acmss  between  the  tw<>  jiillars  of  the  external 
ring,  describing  a  curve  with  the  convexity  downward.  They  are  much  thicker 
and  stronger  at  the  outer  margin  of  the  external  ring,  where  they  are  connected 
to  the  outer  third  of  Poupart  s  ligament,  than  internally,  where  they  are  inserted 
into  the  linea  alba.  They  are  more  strongly  developed  in  the  male  than  in  the 
female.  The  intercolumnar  fibi*es  increase  the  strength  of  the  lower  part  of  the 
aponeurosis,  and  prevent  the  divergence  of  the  pillars  from  one  another. 

These  intercolumnar  fibres  as  they  pass  across  the  external  ahdomiDal  ring  are 
themselves  connected  together  by  delicate  fibrous  tissue,  thus  forming  a  fascia, 
which  as  it  is  attached  to  the  pillars  of  the  ring  covers  it  in,  and  is  called  the 
intercolutnnar  faacia.  This  intercolunmar  fascia  is  continued  down  as  a  tubular 
prolongation  aroun<l  the  outer  surface  *d'  the  cord  and  testis,  and  encloses  them  in 
a  distinct  sheath  ;   hence  it  is  also  called  the  externa!  spermatic  fiiscia. 

The  sac  of  an  uijapuinnl  hernia,  in  passing  through  the  external  abdominal  ring,  receives  an 
investment  from  the  intercolunmar  fascia. 

If  the  finger  is  introduced  a  short  distance  into  the  external  abdominal  ring 
and  the  limb  is  then  extended  and  rotated  outward,  the  aponeurosis  of  the 
External  obliipie.  together  with  the  iliac  portion  of  the  fascia  lata,  will  be  felt  to 
become  tense,  atid  the  external  ring  tnuch  contracted;  if  the  limli  is  on  the  con- 
trary flexed  upon  the  pelvis  and  rotated  inward,  this  aponeurosis  will  bec<une  lax 
and  the  external  abilominal  ring  sufficiently  enlarged  to  admit  the  finger  with 
comparative  ease :  hence  the  patient  shoubl  always  be  put  in  the  latter  position 
when  the  taxis  is  applied  for  the  reducti<m  of  an  inguinal  hernia  in  order  that  the 
abdominal  walls  may  be  relaxed  as  much  as  possible, 

Poupart's  ligament,  or  the  cmral  arch,  is  the  lower  border  of  the  aponeurosis  of 
the  Extertnil  oblique  muscle,  which  extends  from  the  anterior  suj»erior  spine  of 
the  ilium  to  the  os  pubis.  Fn*»u  this  latter  point  it  is  rellected  outward  to  be 
attached  to  the  pectineal  line  for  about  half  an  inch,  forming  riimbernat's  liga- 
ment. Its  general  direction  is  curved  downward  toward  the  thigh,  where  it  is 
continuous  with  the  fascia  lata.  Its  outer  half  is  rounded  and  obliijue  in  direction. 
Its  inner  half  gradually  widens  at  its  attachment  to  the  os  pubis,  is  more  horizontal 
in  direction,  and  lies  beneath  the  spermatic  cord. 

Nearly  the  whole  of  the  space  included  between  the  crural  arch  and  the 
innominate  bone  is  filled  in  by  the  parts  which  descend  from  the  abdomen  into  the 
thigh.     These  will  be  referred  to  again  on  a  subseijuent  page. 

Oimbemat's  ligament  is  that  part  of  the  aponeurosis  of  the  External  oblique 
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muscle  which  is  refiectc<l  downwanl  and  out  ward  from  the  spine  of  the  os  pubis 
to  be  inserted  into  the  j)ec'tiiieal  line.  It  is  about  half  an  itu-h  in  length,  larger 
in  the  male  than  in  the  femaU',  almost  horizontal  in  direction  in  the  erect 
posture,  and  of  a  triangular  foi-ra  with  the  base  directed  outward.  Its  base,' 
or  outer  margin,  is  concave,  thin,  and  sharp,  and  lies  in  contact  with  the  crural 
sheath.  Its  a]iex  corresponds  to  the  spine  of  the  os  pubis.  Its  posterior  margin 
is  attached  to  the  pectineal  line,  and  is  continuous  with  the  pubic  portiun  of  the 
fascia  lata.      Its  anterior  margin  is  continuous  with  Poupart's  ligament. 

The  triangiilar  ligament  of  the  abdomen  is  a  band  of  tendinous  fibres  of  a 
triangular  shape,  which  is  attached  by  its  apex  to  the  pectineal  line,  where  it  is 
continuous  with  Gimbernat's  ligament.  It  passes  inward  beneath  the  spermatic 
cord,  and  expands  into  a  somewhat  fan-shaped  fascia,  lying  behind  the  inner  pillar 
of  the  external  abdominal  ring,  and  irt  front  of  the  conjoined  tendon,  and  interlaces 
with  the  ligament  of  the  other  side  at  the  linea  alha. 

Dissection.— I>etat^h  the  External  oblique  by  dividing  it  across,  Just  in  front  of  its  atiarh- 
ment  to  the  rilw,  a.s  far  as  its  fwsterior  border,  and  separate  it  below  from  the  crest  of  the  ilium 
as  fiiTixs  the  aiu«riorsi»t>erior  spine ;  tlieu  separate  the  mast-le  curwfulb'  from  live  Internal  oblique, 
which  lies  beneatlv,  and  turn  it  toward  the  i>p[wsite  side. 

The  Internal  or  Ascending  oblique  muscle  (Fig.  29'i),  thinner  and  smaller 
than  the  preceding,  beneath  which  it  lies,  is  of  an  irregularly  quadrilateral  form, 
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Fia.  290— The  Internal  oblUjue  muscle. 


and  situated  at  the  side  and  fore  part  of  the  abdomen.     It  arises,  by  fleshy  fibres, 
from    the  outer  half  uf  Poupart's  ligament,  being  attached  to  the  groove  on  its 
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upper  surface ;  from  the  anterior  two-thirds  nf  the  mirldle  lip  nf  the  crest  of  the 
ilium,  and  from  the  posterior  lamella  nf  the  lumbar  fascia.  From  this  origin  the 
fibres  diverge:  those  from  Poupiirt's  ligament,  few  in  number  and  paler  in  color 
than  the  rest,  arch  downward  and  inward  across  the  spermatic  coi-d,  and^  becoming 
tendinous,  are  iiiserte*!.  conjointly  with  those  of  the  Trsiiisversalis,  into  the  crest 
of  the  OS  pubis  and  pectineal  line,  to  the  extent  of  half  an  inch,  ftrmin^j  what  is 
known  as  the  conjoined  tendon  of  the  IiUertial  o!di(|iie  and  Transvcrsalis :  those 
from  the  anterior  third  of  the  iliac  origin  are  horizontal  in  their  direction,  and, 
becoming  tendinous  along  the  lower  fourth  of  the  linea  semilunaris,  pass  in  front  of 
the  Rectus  muscle  ti»  be  inserted  into  the  linea  alba;  those  which  arise  from  the 
middle  third  of  the  origin  from  the  crest  of  the  ilium  pass  oblitjuely  ti])ward  and 
inward,  and  terminate  in  an  aponeurosis,  which  divides  opposite  the  linen  semilunaris 
into  two  lamelhe,  which  are  continued  forward,  in  front  an<l  behin«l  the  Rectus 
muscle,  to  the  linea  alba;  the  posterior  himella,  being  also  connected  to  the  cartilages 
of  the  seventh,  eighth,  and  ninth  ribs ;  the  most  posterior  fibres  pass  almost 
vertically  upward,  ii>  be  inserted  into  the  lower  borders  of  the  cartilages  of  the 
three  bjwer  ribs,  being  continuous  with  the  Internal   intercostal  muscles. 

The  conjoined  tendon  of  the  Internal  obliipie  and  Transversalis  is  inserted  into 
the  crest  of  the  os  pubis  and  pectineal  line,  immediately  behind  the  extenml 
abdominal  ring,  serving  to  protect  what  would  otherwise  be  a  weak  point  in  the 
abdominal  wall.  Sometimes  this  tendon  is  insufficient  to  resist  the  pressure 
from  within,  and  is  carried  forward  in  front  of  the  protrusion  through  the  external 
ring,  forming  one  of  the  coverings  of  direct  inguinal  hernia ;  or  the  hernia  forces 
its  way  througli  the  fibres  of  the  conjoined  tendon. 

The  upoiieurosis  of  the  Internal  oblitjue  is  continued  forward  to  the  middle  line 
of  the  abdomen,  where  it  joins  with  the  aponeurosis  of  the  opposite  muscle  at  the 
linea  alba,  and  extends  from  the  margin  of  the  thorax  to  the  os  pubia.  At  the  otiter 
margin  of  the  Rectus  muscle,  this  aponeurosis,  for  the  upper  three-fourths  of  its 
extent,  divides  into  two  lamelhe,  which  pass,  one  in  front  and  the  other  behind 
the  muscle,  eJidosing  it  in  a  kind  of  sheath,  and  reuniting  on  its  inner  border  at 
the  linea  alba;  the  anterior  layer  is  blended  with  the  aponeurosis  of  the  External 
obliijue  muscle;  the  posterior  layer  with  that  of  the  Transversalis.  Along  the 
lower  fourth  the  aponeurosis  passes  altogether  in  front  of  the  Rectus  without  any 
separation. 

EelatioEB. — By  its  external  »urfact>^  with  the  External  oblitjue,  Latissimus 
dorsi,  spermatic  cord,  and  external  ring:  by  its  tntental  /<nrfm-f>,  with  the  Trans- 
versalis mtjscle,  the  lower  intercostal  vessels  and  nerves,  the  ilio-hypogastric  and 
the  ilio-inguinal  nerves.  Kear  Ponpart's  ligament  it  lies  on  the  fascia  transversalis, 
internal  ring,  and  spermatic  cord.  Its  lower  border  forms  the  upper  boundary  of 
the  spermatic  canal. 

The  Cremaster  muscle  is  a  thin  muscular  layer,  compf»sed  of  a  number  of 
fasciculi  which  arise  from  the  middle  of  Poupart's  ligament  at  the  inner  side  of 
the  Interna!  oblitjue,  heitig  connected  with  that  muscle.  an<l  also  occasionally  with 
the  Transversalis,  It  pa.'^ises  along  the  outer  side  of  the  spermatic  conl,  descends 
with  it  through  the  external  abrlominal  ring  upon  the  front  and  sides  of  the  cord» 
and  fiirms  a  series  of  loojjs  which  differ  in  thickness  and  length  in  difterent  subjects. 
Those  at  the  upper  part  of  the  cord  are  exceedingly  short,  but  tbey  become  in 
succession  longer  and  longer,  the  longest  reaching  down  tm  low  as  the  testicle. 
where  a  few  are  inserted  into  the  tunica  vaginalis.  These  loojis  are  united 
together  by  areolar  tissue,  and  form  a  thin  covering  over  the  cord  ami  testis,  the 
fastna  cremtuterica.  The  fibres  ascend  along  the  inner  side  of  the  cord,  and  are 
inserted  by  a  small  pointed  tendon  into  the  crest  of  the  os  pubis  and  front  of  the 
sheath  of  the  Rectus  muscle. 

It  will  be  observed  that  the  origin  and  insertion  of  the  Cremaster  is  precisely 
sinular  to  that  of  the  lower  fibres  of  the  Internal  obliipie.  This  fart  affords  an  easy 
explanation  of  the  nuiniier  in  whiih  tlie  testicle  and  cord  are  invested  by  this 
muscle.     At  an  early  period  of  ta-tal  life  the  testis  is  placed  at  the  lower  and  hack 
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part  of  the  ntflominal  cavity,  but  diirinp  its  descent  toward  the  scrotum,  which 
takes  place  before  birth,  it  passes  beneath  the  arche<l  fibres  of  the  Internal  tfblttjue. 
In  its  paujsage  beneath  this  muscle  souie  fibres  are  derived  from  its  lower  part 
which  accompany  the  testicle  and  cord  into  the  scrotum.  It  occasionally  happens 
that  the  loops  of  the  Cremaster  surround  the  c<»rd,  some  lying  behind  as  well  a,s  in 
front.  It  is  probable  that  under  these  circumsiauce.s  the  testis,  in  its  descent, 
passed  through  instead  of  beneath  the  fibres  of  the  Internal  oblique. 

In  the  descent  of  an  obliijue  inguinal  hernia,  which  takes  the  same  course  as 
the  spermatic  cord,  the  Cremaster  muscle  forms  one  of  its  coverings.  This  muscle 
becomes  largely  developed  in  cases  of  hydrocele  and  large  old  scrotal  hernia.  No 
such  muscles  exist  in  the  female,  but  an  analogous  structure  is  developed  in  those 
cases  where  an  oh!i<jue  inguinal  hernia  descends  beneath  the  margin  of  the  Internal 
oblique. 

Dissection. — Oetaoh  the  Intemml  obliiiue  in  onl<'r  to  exiM>se  the Tran8ver8ali.«»  Ijeueath.  This 
may  be  eifwted  by  dividing  the  miisi'le,  aljove,  at  \i»  attachment  to  the  ribs;  l>elow.  at  its  eon- 
iieotion  with  Pounart^s  lijjanient  and  the  erest  of  the  iliiiin :  and  Ijehind,  by  a  vertical  incision 
extending  from  tne  lawt  rib  to  the  crest  of  the  ilium.  The  muscle  should  jpreviously  Vk?  made 
tense  by  drawing  uiwn  it  with  the  fingcpof  the  left  hand,  and  if  its  division  la  earefully  effected, 
the  I'ctlular  int^frval  Iietween  it  and  the  Transversiilis,  si-s  well  slh  the  dirwtion  »>f  the  fibres  of  the 
latter  mu.-*cle,  wlil  affiwl  a  clear  guide  »o  their  separation  ;  akmv  the  crest  of  the  ilium  the  eir- 
eumflfx  iliaic  vessels  are  interpcxsed  between  them,  and  form  an  iujfiortant  guide  in  separating 
them.     The  must-le  shituld  then  be  thrown  turwarti  toward  ihe  linea  alba. 

The  Transversalis  muscle  (Fig.  294),  so  called  from  the  direction  of  its  fibres,  is 
the  most  internal  fiat  muscle  of  the  abdomen,  being  placed  immediately  beneath 
the  Internal  oblique.  It  arises  by  fleshy  fibres  from  the  outer  third  of  P(»iipart's 
ligament ;  from  the  inner  lip  of  the  crest  of  the  ilium  for  its  anterior  three- 
fourths  ;  from  the  inner  surface  of  the  cartilages  (if  the  six  lower  ribs,  interdigitating 
with  the  Diaphragm  ;  and  by  the  lumbar  fa^scia  from  the  sjunous  and  transverse 
processes  of  the  lumbar  vertebne.  The  muscle  terminates  in  front  in  a  broad 
aponeurosis,  the  lower  fibres  of  which  curve  downward  and  inward,  and  are 
inserted,  together  with  those  of  the  Interna!  i»blinue,  int(>  the  lower  part  of  the 
linea  alba,  the  crest  of  the  os  pubis  and  pectineal  line,  forming  what  is  known  as 
the  conjoined  tendon  of  the  Internal  4>bii(pie  and  Transversalis.  Throughout  the 
rest  of  its  extent  the  aponeurosis  passes  horizonfally  inward,  and  is  inserted  into 
the  linea  alba;  its  upper  three-fourths  passing  behind  the  Rectus  tiiuscle,  blending 
with  the  posterior  lamella  of  the  Internal  ohli(|ue;  its  lower  fourth  pa.nsing  in 
front  of  the  Rectus. 

Relations. — By  its  external  surfttw,  with  the  Internal  oblique,  and  the  inner 
surface  of  the  cartilages  of  the  lower  ribs;  by  its  ittfrrmtf  nHrftice,  with  the  fascia 
transversalis.  which  sejarates  it  from  the  peritoneum.  Its  lower  border  forms  the 
upper  boundary  of  the  spermatic  canal. 

Dissection. — To  rxpo,se  the  Rectus  muscle,  open  its  shealh  by  a  vertical  incision  extending 
fnnn  the  ruargin  of  the  thorax  to  the  u.h  jujbiw.  and  ihcn  reflett  the  two  portions  fnnn  the  surface 
of  the  muscle,  which  ii*  easily  done,  exee^^ttini:  at  the  !ineje  transversje.  where  so  eki>o  an 
adhesion  exists  that  the  greatest  care  is  rei|nisitc  in  separatin^r  them.  Now  raise  the  onier  edge 
of  the  muscle,  in  onler  to  examine  the  posterior  layer  of  the  sheath.  By  dividintr  tiie  must'le  in 
the  centre,  and  turning  its  lower  imrt  downward,  the  jwint  where  the  iRisterior  wall  of  the 
sheath  terminates  in  a  thin  eurve*!  marjL'in  will  he  Keen. 

The  Rectus  abdominis  is  a  long  flat  muscle,  which  extends  along  the  whole 
length  of  the  front  of  the  abdomen,  being  separated  from  its  fellow  i»f  the  opposite 
aide  by  the  linea  alba.  It  is  much  broacler,  but  thinner,  aln)ve  than  below,  and 
arises  by  two  tendons,  the  external  or  larger  being  attached  to  the  crest  of  the  os 
pubis,  the  internal,  smaller  portion  interlacing  with  its  fellow  of  the  opposite  side, 
and  being  connected  with  the  ligaments  c«>veriug  the  front  of  the  symphysis  pubis. 
The  fibres  ascend,  and  the  muscle  is  inserted  by  three  jjortions  of  unequal  size 
into  the  cartilages  of  the  fifth,  sixth,  and  seventh  ribs.  Some  fibres  are  occasion- 
ally connected  with  the  costo-xipboid  ligaments  and  side  of  theensiform  cartilage. 

The  Kectiis  muscle  is  traversed  bv  tetulinoLis  intersections,  three  in  number. 
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which  have  received  the  njime  of  Unere  trajisve?'»»r.  One  of  these  is  usually 
situated  oj>jK>site  the  umbilicus,  and  two  above  that  point;  of  the  latter,  one 
corresjionds  to  the  extremity  of  the  ensiform  cartilage,  and  the  other  to  the 
interval  between  the  ensiform  cartilage  and  the  umbilicus.  These  intersections 
pass  transversely  or  ublii|uely  across  the  muscle  in  a  zigzag  course;  they  rarely 
extend  completely  through  its  substance,  sometimes    puss  only  halfway  across 
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Fig.  294.— The  TransvenallB.  Rectus,  and  Pymmidalla  musclei. 

it,  and  are  intimately  adherent  in  front  to  the  sheath  in  which  the  muscle  is 
enclosed. 

The  Rectus  is  enclosed  in  a  sheath  (Fig.  295)  formed  by  the  aponeuroses  of  the 
Oblique  and  Transversalis  muscles,  which  are  arranged  in  the  following  manner. 
When  the  ajioneumsis  of  the  Interniil  oblique  arrives  at  the  outer  margin  of  the 
Rectus,  it  divides  into  two  biuielhe.  one  of  which  passes  in  front  nf  the  Hectus, 
blending  with  the  aponeurosis  of  the  External  oblique:  the  other,  behind  it, 
blending  with  the  aponeurosis  of  the  Transversalis ;  uud  these,  joining  again  at  its 
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inner  border,  are  inserted  into  the  linca  alba.  This  arrangement  of  the  aponeuroses 
exists  along  the  upper  three-Fourths  of  the  muscle:  at  the  commencement  <>f  tln' 
lower  fourth,  the  piisterior  wall  of  the  sheath  terminates  in  a  thin  (jiirvcd  marpn, 
the  »i'mtlu/Mr  fold  of  Douf/la^,  the  concavity  of  wiiich  looks  tloivnward  toward 
the  pubca ;  the  aponeuroses  of  all  three  muscles  ]>assing  in  front  of  the  RectJis 
without  any  separation.  The  extremities  of  the  fold  of  Douglas  descend  as  pillars 
to  the  r>8  pubis.  The  inner  pillar  is  attached  to  the  symphysis  pubis;  the  outer 
pillar,  which  is  named  by  Braiine  the  ligament  of  Hesselbach,  divides  below  to 
enclose  the  internal  abdominal  ring ;  the  internal  filires  are  atta.ched  to  the 
horizontal  ramus  of  the  os  pubis  and  the  jjeetineal  fascia;  the  external  ones  pass 
to  the  Psoas  fascia  and  to  the  Transversalis  where  it  arises  from  Ponpart's 
ligament  on  the  outer  side  of  the  ring.     The  Rectus  muscle,  in  the  situation 


Fio.  295.— A  transverae  section  of  the  atKlomen  in  the  lumbar  region. 

where  its  sheath  is  deficient,  is  separated  from  the  peritoneum  by  the  transversalis 
fascia. 

The  Pyramidalia  is  a  small  muscle,  triangular  in  shajie,  placed  at  the  lower 
part  of  the  abdomen,  in  front  of  the  Rectus,  and  cimtaincd  in  the  same  sheath 
with  that  muscle.  It  arises  by  tendinous  fibres  from  the  front  of  the  os  pubis 
and  the  anterior  pubic  ligament ;  the  fleshy  portion  of  the  muscle  passes  upward, 
diminishing  in  size  as  it  ascends,  and  terminates  by  a  pointed  extremity,  which  is 
inserted  into  the  linea  alba,  midway  between  the  umbilicus  and  the  os  pubis.  This 
muscle  is  sometimes  found  wmnting  on  one  or  both  sides;  tlie  lower  end  of  the 
Rectus  then  becomes  proportionately  increased  in  size.  Occasionully  it  has  been 
found  double  on  one  side,  or  the  muscles  of  the  two  sides  are  of  unequal  size. 
Sometimes  it«  length  exceeds  what  is  stated  above. 

Relations. — k^  anterior  tturfaaae  (or  rather  the  fascia  which  covers  its  anterior 
surface)  is  in  relaTk?n  witb  the  colon,  the  kidney,  the  Psoas  muscle,  and  the 
I^iaphragnK  ^Tt«.^>'>*^'>i^<  t^Hrfaitc  is  in  relation  with  the  middle  lameHa  of  the 
lumbar  fas^><f^which  se|)a>»ti^it  ftt«ii^  the  Erector  spinte.  The  Quadratus 
lumborum  exteh^s,  however,   beyt>ad  the  (mtpr  bordetr  of  the  director  spinje.    " 

Nerves. — The  abdominal  muscles  are  suppliett  by  the  lower  intercostal  nerves. 
The  Internal  oblique  also  receives  a  filament  from  the  ilio-jngninal  nerve.  The 
Cremaster  is  supplied  by  the  genital  branch  of  the  Genito-crural. 

In  the  description  of  the  abdominal  muscles  mention  has  fretjuently  been  made 
of  the  linea  alba,  linea*  semilunares,  and  lineie  transversjv  ;  when  the  dissection  of 
the  muscles  is  c(»m[deted  these  structures  .siionld  be  examined. 

The  linea  all>a  is  a  tendinous  ra])he  seen  along  the  middle  line  of  the  abdomen, 
extending  from   the  ensifonu  cartilage   to  the  symphysis  pubis,  to  which   it 'is 
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attached.  It  is  placed  hetween  the  inner  borders  of  the  Recti  muscles,  and  ig 
fnniied  hy  the  blentling  of  the  aponeuroses  of  the  Oblit^tii  and  Trans  versales  muscles. 
It  is  narrow  Lelow,  corresponding  to  the  narrow  interval  existing  between  the 
Recti :  but  broader  above,  as  these  muscles  diverge  from  one  another  in  their 
ascent,  becoming  of  considerable  breadth  after  great  distension  of  the  abclomen  from 
pregnancy  or  ascites.  It  presents  numerous  apertures  for  the  piussage  of  vessels 
and  nerves :  the  largest  of  these  is  the  iinibiliciis,  which  in  the  ftetus  transmits  the 
umbilical  vessels,  but  in  the  adult  is  <tblitei*ated,  the  cicatrix  being  stronger  than 
the  neighboring  parts ;  hence  umbilical  hernia  occurs  in  the  adidt  neur  the 
umbilicus,  whilst  in  the  fcetus  it  occurs  at  the  umbilicus.  The  linen  alba  is  in 
relation,  in  front,  with  the  integument,  to  which  it  is  adherent,  especially  at  the 
umbilicus;  behind,  it  is  separated  from  the  peritoneum  by  the  transversalis  fascia  ; 
and  below,  by  the  uraehus,  and  the  bladder  when  that  organ  is  distended. 

The  linea  Bemilimares  are  two  curved  tendinous  lines  ytlaced  one  im  each  side 
of  the  linea  alba.  Each  corresponds  with  the  outer  border  of  the  Rectus  muscle, 
extends  from  the  cartilage  of  the  ninth  rib  to  the  pubic  spine,  and  is  formed  by 
the  aponeurosis  of  the  Internal  oblique  at  its  point  of  division  to  enclose  the 
Rectus,  where  it  is  reinforced  in  front  by  the  External  oblique  and  behind  by  the 
Transversalis. 

The  lineae  transversae  are  three  narrow  transverse  lines  which  intersect  the 
Recti  muscles,  as  already  mentioned  ;  they  connect  thelineie  semilunares  with  the 
linea  alba. 

Actions. — The  abdominal  muscles  perform  a  threefold  action : 

When  the  pelvis  and  thorax  are  fixed,  they  compress  the  abdominal  viscera,  by 
constricting  the  cavity  of  the  abdomen,  in  which  action  they  are  materially  assisted 
by  the  descent  of  the  diaphragm.  By  these  means  the  ftetus  is  exjiclled  iuim  the 
uterus,  the  faeces  from  the  rectum,  the  urine  from  the  bladder,  and  the  contents  of 
the  stomach  in  vomiting. 

If  the  pelvis  and  spine  are  fixed,  these  muscles  compress  the  lower  part  of  the 
thorax,  materially  assisting  expiration.  If  the  pelvis  alone  is  fixed,  the  thorax  is 
bent  directly  forwanl  when  the  muscles  of  both  sides  act,  or  to  either  side  when 
those  of  the  two  sides  act  alternately,  rotation  of  the  trunk  at  the  same  time  taking 
place  to  the  op|»osite  side. 

If  the  thorax  is  fixed,  these  muscles,  acting  together,  draw  the  pelvis  upward, 
as  in  climbing;  or,  acting  singly,  they  draw  the  pelvis  upward,  and  rotate  the 
vertebral  cokiiun  to  one  side  or  the  other.  The  Recti  muscles,  acting  frcuu  below, 
depress  the  thorax,  and  consequently  flex  the  vertebral  column;  when  acting  from 
above,  they  flex  the  pelvis  upon  the  vertebral  column.  The  Pyramidales  aro  i 
tensors  of  the  linea  alba. 

The  fascia  transversalis  is  a  thin  aponeurotic  membrane  which  lies  between 
the  inner  surface  of  the  Transversalis  muscle  antl  the  peritoneum.  It  forms  part 
of  the  general  layer  of  fascia  which  lines  the  interior  of  the  abdominal  and  pelvic 
cavities,  and  is  directly  continuous  with  the  iliac  and  pelvic  fasciae.  In  the  inguinal 
region  the  transversalis  fascia  is  thick  and  dense  in  structure,  and  joined  by  fibres 
from  the  aponeurosis  of  the  Transversalis  muscle,  but  it  beconics  thin  and  cellular 
as  it  ascentls  to  the  diaphragm.  Below,  it  has  the  following  attachnienis  :  external 
to  the  femoral  vessels  it  is  connected  to  the  posterior  margin  of  Poupart's  ligament, 
and  is  there  continuous  with  the  iliac  fascia.  Internal  to  the  femoral  vessels  it  is 
thin  and  attached  to  the  os  pubis  and  pectineal  line,  behind  the  conjoined  tendon, 
with  which  it  is  united  ;  and,  corresponding  to  the  point  where  the  femoral  vessels 
]tass  into  the  thigh,  this  fascia  descends  in  front  of  them,  forming  the  anterior 
wall  of  the  crural  sheath.  The  spermatic  cord  in  the  male  and  the  round  ligament 
in  the  female  pa.«*s  through  this  fiLscia :  tlic  point  where  they  pass  through  is  called 
the  internal  abdominal  ring.  This  opening  is  not  visible  externally,  owing  to  a 
prolongation  of  the  transversalis  fascia  on  the  structures,  forming  the  infnndib- 
uliform  process. 

The  internal  or  deep  abdominal  ring  is  situated  in  the  transversalis  fascia. 
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midway  between  the  anterior  stipfrior  spine  of  the  ilium  and  the  spine  of  the 
pubis,  and  about  half  an  inch  abtne  Pnupart's  liirament.  It  is  of  an  i>val  form,' 
the  extremities  of  the  oval  direeterl  upuanl  and  downward,  varies  in  size  in  different 
j»ubjects,  and  is  much  larger  in  the  male  than  in  the  female.  It  is  bounded,  above 
and  externallj,%  by  the  arehed  fibres  of  theTmnsversalis  ;  below  and  internally,  by 
the  deep  e]>i^astric  vessels.  It  transmits  the  spermatic  cord  in  the  male  and  the 
round  ligament  in  the  tVraale.  From  its  circumterence  a  thin  funnel-shaped 
membrane,  the  itifuntUhuHft>rm  fanda^  is  continued  round  the  coid  and  testis, 
enclosing  them  in  a  distinct  pouch. 

When  the  sac  of  an  oblique  inguinal  hernia  passes  through  the  internal  or  deep  abdominal 
rinjtr,  the  infundibulifurni  prix-esw  of  the  transversal  is  faust-ia  forms  one  of  its  coverings. 

The  ingumal  or  spermatic  canal  contains  the  spermatic  cord  in  the  male  and 
the  round  ligament  in  the  female.  It  is  an  oblique  canal  about  an  inch  and  a  half 
in  length,  directed  downward  and  inward,  and  placed  parallel  to  and  a  little  above 
Poupart's  ligament.  It  commences  above  at  the  internal  or  deep  abdrjminal  ring, 
which  is  the  point  where  the  cord  enters  the  spermatic  canal,  and  terminates  below 
at  the  external  ring.  It  is  bounded  in  front  by  the  integument  and  superficial 
fascia,  by  the  aponeurosis  of  the  External  obli<|ue  throughout  its  whole  length.  and| 
by  the  Internal  oblique  for  its  outer  third  ;  behind,  by  the  triangular  ligament,  the 
conjoinerl  tendon  of  the  Internal  obliqtte  and  Transversalis,  transversalis  fascia, 
and  the  subperitoneal  fat  and  peritoneum  ;  above,  by  the  arched  fibres  of  the 
Internal  oblique  and  Transversalis  j  below,  by  the  union  of  the  fascia  traosversalis 
;ii-ith  Poupart's  ligament. 

That  (!trm  of  protrusion  in  wliit-h  the  intestine  follows  the  course  of  the  spermatic  cord 
alonjf?  the  sittrmatic  canal  is  cnlled  oblique  inguinal  hernia. 

The  Deep  Crural  Arch. — Passing  across  the  front  of  the  crural  arch,  on  the 
abdominal  side  of  Poupart's  ligament  and  closely  connected  with  it,  is  a  thickened 
band  of  fibres  called  the  deep  crural  arch.  It  is  apparently  a  thickening  of  the 
fascia  transversalis,  joining  externally  to  the  centre  of  Poupart's  ligament,  and 
arching  across  the  front  of  the  crural  sheath  to  be  inserted  by  a  broad  attachment 
into  the  pectineal  line,  behind  the  conjoined  tendons.  In  some  subjects  this 
structure  is  not  very  prominently  marked,  and  not  unfretjuently  it  is  altogether 
wanting. 

Surfkce  Perm. — The  only  two  muscles  of  this  group  which  have  any  considerable  influ- 
ence on  surface  form  are  the  External  oblique  and  Rectus  muscles  of  the  aMomen.  With 
regard  to  the  External  oblique,  the  uiq^ver  digitations  of  its  origin  from  the  ribs  are  well  miirked, 
Intenninglcdl  with  the  serrations  of  the  Scrratus  raa.unns;  the  lower  digitations  are  not  visible, 
being  covered  by  the  thii-k  fxtrder  of  the  Ijjiti!*simus  dorhi.  Itis  iittarhrnent  U\  the  crest  of  the 
ilium,  in  conjutiction  with  the  Internal  oblique,  fomjs  a  thick  oblique  mil,  whith  determines  the 
iliac  furrow.  Sometimes  on  the  front  of  the  lateral  region  of  the  alwiomen  an  undulating  nut- 
line  marks  the  sjHit  where  the  mn.seular  fibres  tcnninate  and  the  aponeurosis  e<»mmenfea.  The 
outer  border  of  the  Ki-etus  is  detiued  f)y  the  h'litit  snttifmi'inx,  which  may  be  exactly  defined  by 
putting  the  niusele  into  action.  It  eorret^ponds  with  a  curved  hue.  with  its  convexity  outward, 
drawn  from  the  lowest  part  of  the  cartilage  of  the  seventh  rib  to  the  spine  of  the  os  pubis,  .so 
that  the  centre  of  the  liiie.  at  or  near  the  umbilicus,  is  three  innhes  from  tbe  median  line.  Tl»e 
inner  border  of  the  Rectim  eorrespoufls  to  the  finrft  allm,  tuarked  on  the  surfuee  of  the  Iwaly  by 
A  groove,  ihn  uluf'i/iiiuitl /(trroir,  wbieh  extends  from  the  inlra-steriiiial  fossa  to,  or  to  a  little  l>elow, 
the  umbilicus,  where  it  gradually  bet'omes  lost.  The  surlaee  of  the  Rect«8  present.-*  three  trans- 
verse furrfjws,  the  lineiT  traiuiifrm.  Tbe  upper  two  of  these,  one  op[>osite  or  a  little  Ixdow  the 
tip  of  the  eastbtrm  cartilage,  and  another,  tuidway  between  this  point  atid  the  umbibeus,  are 
usually  well  marked;  the  third.  opjKjhite  the  umbilieu.s,  \h  not  so  distinet.  The  umbilicus,  situ- 
ated in  the  linea  alba,  varies  very  mueb  in  position  as  regards  its  height.  It  i.s  always  situated 
alnive  a  zone  drawn  round  tbe  Imdy  opposue  the  highest  [>oint  of  the  crest  of  the  ilium,  gene- 
rally being  about  three-quarters  of  lui  ineh  to  an  incdi  above  this  line.  It  generally  corresponds, 
therefore,  to  the  tibro-cartilage  between  the  third  and  fourth  lumbar  vertebra?. 

Deep  Muscles  of  the  Abdomen. 

Psoas  parvus.  Iliacus. 

Psoas  magnus.  Quudratus  lumborum. 
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The  Psoas  magnus,  the  Psoas  parvus,  ami  the  Iliacus  muscles,  with  the  fascia 
covering  them,  will  be  descrihed  with  the  Mmscle.s  (»f  the  Lower  Extremity  (see 
page  .5UH). 

The  Fascia  covering  the  Quadratn^  Lumbomm, — This  is  the  most  internal 
of  the  two  layers  of  fascia  which  are  iriveii  off  from  the  anterior  or  deep 
8urfa<;e  of  the  liutiljar  fascia.  It  is  a  thin  layer  of  fascia  which,  piLssing  over 
the  anterior  surface  of  the  Quadralns  lumborimi,  is  attache<]l,  internally,  to  the 
anterior  surface  of  the  transverse  pmcesses  t^f  ilie  lumbar  vertebne  ;  below  to 
the  ilio-lumbfir  ligament  ;  and  above,  to  the  apex  and  lower  border  of  the  last  rib. 

The  portion  of  this  fascia  which  extends  from  the  transverse  process  of  the 
first  lundiar  vertebra  to  the  apex  and  lower  border  of  the  last  rib  constitutes  the 
1  i lament II m  arcuatum  externum. 

The  Quadratus  lumborum  (Fig,  2KS,  page  437)  is  situated  in  the  lumbar  region. 
It  is  irregularly  ([uailrilateral  in  shape,  and  broader  below  than  above.  It  arises  by 
apfmeurotic  fibres  fnuQ  the  ilio-Uimhar  ligament  and  the  luJjncent  portion  of  the 
credit  of  the  ilium  for  about  two  inches,  and  is  inserted  into  the  lower  border  of  the 
last  rib  for  about  half  its  length  and  by  four  small  tendons,  into  the  apices  of 
the  transverse  processes  of  the  f<uir  upper  hind>ar  vertehrse.  Occasionally  a  secon*! 
pfjrtion  of  this  muscle  is  found  situated  in  front  of  the  preceding.  It  arises  from 
the  U|)per  hiu'dcrs  of  the  transverse  ]>rocesses  of  the  lumbar  vertebne,  ami  is  inserted 
into  the  lower  margin  of  the  last  rib.  The  (^uolratus  luudwuum  is  contained  in  a 
sheath  formed  by  the  anterior  and  middle  lamelhie  of  the  lumbar  fascii^. 

Relations. — Its  anfanor  surface  (or  rather  the  fascia  which  covers  it«  anterior 
surface)  is  in  relation  with  the  colon,  the  kidney,  the  Psoa«  muscle,  and  the 
Diuidiragm.  Its  posterior  ititrfure  is  in  relation  with  the  middle  lamella  of  the 
Iiimlmr  fascia,  which  separates  it  from  the  Erector  sjtiuie.  The  Qiiadratus 
lumborum  extends,  however,  beyond  the  outer  border  of  the  Erector  spinas. 

Nerve-supply. — The  anterior  branches  of  the  lumbar  nerves. 

Actions. — The  <^>uadratus  lumborum  draws  down  the  last  rib,  and  act«  as  a 
muscle  of  forced  expiration  ;  but,  at  the  same  time,  by  fixing  the  last  rib,  it 
opposes  the  tendency  of  the  Diajihragm  to  draw  it  upward,  and  thus  it  becomes  an 
assistant  to  ins])iratitui.  If  the  thorax  and  sjtine  are  fixed,  it  may  act  upon  the 
pelvis,  raising  it  toward  its  own  side  when  only  one  ]nuscle  is  put  in  action  ;  iin<l 
when  both  muscles  act  together,  either  from  below  or  above,  they  tlex   the  trunk. 

Muscles  of  the  Pelvic  Outlet  or  of  the  Ischiorectal  Region  and  Periaaeum. 

Corrugator  cutis  ani.  Internal  sphincter  ani. 

External  ^jphincter  ani.  Levator  ani. 

Coccygeus. 
r  Transversiis  perimei. 
Accelerator  u rinse. 


In  Mah: 


Erector  penis. 
Compressor  urethras. 


In  Fcmalf. 


(  Transversus  perinsei. 
I  Sphincter  vaginie. 
Erector  clitoridis. 
iimpressor  urethra. 


The  Corrugator  Cutis  Ani. — Arrmnd  the  anus  is  n  thin  stratum  of  involuntary 
muscular  fibre,  which  surrounds  it  in  a  radiating  manner.  Internally,  the  fibres 
fade  oft'  into  the  submucous  tissue,  whilst  externally  they  blend  with  the  true 
skin.  By  its  contraction  it  raises  the  skin  into  ridges  radiating  from  the  margin  of 
the  anus. 

The  External  sphincter  ani  is  a  thin,  flat  plane  of  muscular  fibres,  elliptical  in 
shape  and  intimately  adherent  to  the  integument  surrounding  the  margin  of  the 
anus.  It  measures  about  three  or  four  inches  in  length  from  its  anterior  to  its 
posterior  extremity,  being  about  an  inch  in  breadth  opposite  the  anus.  It  arises 
from  the  tip  of  the  coccyx  by  a  narrow  tendinous  bund,  and  from  the  superficial 
fascia  in  front  of  that  bone;  and  is  inserted  into  tlie  central  tendinous  point  of  the 
perinaMini,  joining  with  the  Transversus  perinrei,  the  Levator  ani,  and  the  Accelem- 
tor  urinte.     Like  other  sphincter  muscles,  it  consista  of  two  planes  o(  muscular 
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fiLre,  which  surround  the  margin  of  the  anus,  and  join  in  a  commissure  in  front 
and  behind. 

Nerve-supply. — A  branch  from  the  anterior  division  of  the  fourth  sacral  and 
the  inferior  h«'m<>rrhoidal  l»ninch  of  the  internal  pudic. 

Actions.— The  action  of  this  muscle  is  peculiar:  1.  It  is.  like  other  muscles, 
always  in  a  state  of  tonic  contraction,  and  having  no  antagonistic  muscle  it  keeps 
the  anal  orifice  closed.  2.  It  can  be  put  into  a  condition  of  greater  contraction 
under  the  influence  of  the  will,  so  a«  to  more  firmly  occlude  the  anal  aperture. 
3.  Taking  its  fixed  point  at  the  coccyx,  it  helps  to  fix  the  central  point  of  the 
perinjieunis  so  that  the  Accelerator  may  «ct  from  this  fixed  point. 

The  Internal  splimcter  is  a  muscular  ring  which  surrounds  the  lower  extremity 
of  the  rectum  for  about  an  inch,  its  inferior  border  being  cijutiguous  to,  but  (piite 
separate  from,  the  External  sphincter.  This  muscle  is  about  two  lines  in  thickness, 
and  is  formed  by  an  aggregation  of  the  involuntary  circular  fibres  of  the  intestine. 
It  is  paler  in  color  and  less  coarse  in  texture  tlian   the  External  sphincter. 

Actions. — Its  action  is  entirely  involuntary.  It  helps  the  External  sphincter 
to  occlude  the  anal  aperture. 

The  Levator  ani  (Fig.  296)  is  a  broad,  thin  muscle,  situated  on  each  side  of  the 
pelvic.     It  is  attached  to  the  inner  surface  of  the  sides  of  the  true  pelvis,  and 
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descending  unites  with  its  fellow  of  the  opposite  side  to  form  the  floor  of  the  pelvic 
cavitv.  It  supports  the  viscera  in  this  cavity  and  surrounds  the  various  structures 
w*hich  pass  through  it.  It  arises,  in  front,  from  the  posterior  surface  of  the  body 
and  ramus  of  the  os  pubis  on  the  outer  aide  of  the  symphysis;  posteriorly,  from 
the.inner  surface  of  the  spine  of  the  ischium;  and  between  these  two  points  from 
the  angle  of  division  between  the  obturator  and  recto-vesical  layers  of  the  pelvic 
fascia  at  their  under  part.  The  fibres  ]m,ss  downward  to  the  middle  line  f»f  the  floor 
of  the  pelvis,  and  are  inserted,  the  most  po!!steri<»r  into  the  sides  of  the  apex 
of  the  coccyx;  those  placed  more  anteriorly  tiniie  with  the  muscles  of  the  opposite 
side,  in  a  median  fibrous  niphe,  which  extends  between  the  coccyx  and  the  margin 
of  the  anus.     The  middle  fibres,  which  form  the  larger  portion  of  the  muscle,  are 
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inserted  into  the  side  of  the  rectum,  blending  with  the  fibres  of  the  Sphincter 
muscles;  lastly,  the  anterior  fibres,  the  hjugest,  dest'en<l  upon  the  side  of  the 
prostate  gluud  to  unite  beucHth  it  with  the  muscle  of  the  opposite  side,  blending 
with  the  fihres  of  the  External  sphincter  and  Tniusversus  perinjci  muscles  at  the 
central  tendin<ms  point  of  the  perinivuui. 

The  anterior  portion  is  occasionally  separated  from  the  rest  of  the  muscle  !jy 
connective  tissue.  From  this  circumstance,  as  well  as  from  its  peculiar  relation 
with  the  prostate  gland,  descen<ling  by  its  side,  and  surrounding  it  as  in  a  sling, 
it  has  been  described  by  Santorini  and  others  as  a  distinct  muscle,  under  the  name 
of  Levator  proslatse.  In  the  female,  the  anterior  fibres  of  the  Levator  aui  descend 
upon  the  side  of  ihe  vagina. 

Relations. — By  its  inner  or  ju'lvie  mirfaci'^  with  the  recto-vesical  fascia,  which 
separates  it  from  the  viscera  of  the  pelvis  ami  from  the  [teritoueum.  By  its  outt-r 
or  perineal  ntrfam^  it  forms  the  inner  boundary  of  the  ischio-rectal  fossa,  and  is 
covered  by  a  thin  layer  of  fascia,  the  i^ehio-rt'ctal  or  aufif  fascia,  given  off  from  the 
obturator  fascia.  Its  pofttertar  horth'r  is  continuous  with  the  Coccygcus  muscle. 
Ity  antei'ior  hnrth'rh  separated  from  the  muscle  of  the  opposite  side  by  a  triangular 
space,  through  which  the  urethra,  aud  in  the  female  the  vagina,  passes  from  the 
pelvis. 

Nerve-supply. — A  branch  from  the  anterior  division  of  the  fourth  sacral  nerve. 

Actions. — This  muscle  supports  the  lower  end  of  the  rectum  and  vagina,  and 
also  the  bladtler  during  the  efforts  of  expulsion.  It  elevates  and  inverts  the  lower 
end  of  the  rectum  after  it  has  been  protruded  and  everted  during  the  expulsion  nf 
the  fieces.      It  is  also  a  muscle  of  forced  ex]uration. 

The  Coccygeus  is  situated  behind  and  parallel  with  the  ju-eceding.  It  is  a  tri- 
angular (itane  of  muscular  and  tendinous  fibres,  arising,  by  its  apex,  from  the 
spine  of  the  ischium  and  lesser  sacro-sciatic  ligament,  aiot  inserted,  by  its  base, 
into  the  margin  of  the  coccyx  and  into  the  side  of  the  lower  piece  of  the  sacrum. 
This  muscle  is  continuous  with  the  posterior  border  of  the  Levator  aui,  and  closes 
in  the  back  part  of  the  outlet  of  the  pelvis. 

Relations. — By  its  inner  or  pelvic  snrface,  with  the  rectnm ;  by  its  ej-terrml 
surftM'^  with  the  lesser  sacro-sciatic  ligament ;  by  its  poatenor  border^  with  the 
Pyriformis. 

Nerve-supply. — A  branch  from  the  fourth  and  fifth  sacral  nerves. 

Action. — The  Cftccygei  muscles  raise  and  supj)ort  the  coccyx  after  it  has  been 
pressed  backward  during  defecation  or  parturition. 

Superficial  Fascia. — The  superficial  fascia  of  the  yterinscum  consists  of  two 
layers,  superficial  and  deep,  as  in  other  regions  of  the  body. 

The  xnperficial  lai/er  is  thick,  loose,  areolar  in  texture,  and  contains  much 
adipose  tissue  in  its  meshes,  the  amount  nf  which  varies  in  different  subjects.  In 
front,  it  is  ccmtiniious  with  the  dartos  of  the  scrotum;  behind,  it  is  continuous 
with  the  subcutaneous  areolar  tissue  surrounding  the  anus  ;  and,  on  either  si<le, 
with  the  same  fascia  on  the  inner  side  tif  the  thighs.  This  layer  should  be  care- 
fully removed  after  it  has  been   examined,  when  the   deeji   layer  will  be  exposed. 

The  deep  layer  of  Huperfieial  fascia  (Fascia  of  Colles)  is  thin,  aponeurotic  in 
structui'e,  and  of  considerable  strength,  .serving  to  bind  down  the  muscles  of  the 
r<M>t  of  the  penis-  It  is  c<mtinuous.  in  front,  with  the  dartos  of  the  scrotum;  on 
either  side  it  is  firmly  attached  to  the  margins  of  the  rami  of  the  os  ptdjis  and 
ischium,  external  to  the  cnis  jtenis.  and  as  far  back  as  the  tuberosity  of  the  isch- 
ium;  posteriorly,  it  curves  down  behind  the  Transversus  perinaei  muscles  to  join 
the  lower  margin  of  the  deep  perineal  fascia.  Tliis  fascia  not  only  covers  the 
muscles  in  this  region,  but  sends  down  a  vertical  septum  from  its  undersurface,  which 
separates  the  back  jiart  of  the  subjacent  space  into  twi>.  being  incom]dete  in  front. 

Tlie  Central  Tendinous  Point  of  the  Perinsmn, — This  is  a  fibrous  point  in  the 
middle  line  of  the  perinjeum,  between  the  urethra  and  the  rectum,  being  about 
half  an  inch  in  front  of  the  anus.  At  this  point  four  muscles  c<mverge  and  are 
attached :  viz.  the  External  sphincter  aui,  the  Accelerator  urin;^,  and  the  two 
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Transvereus  perinaei ;  so  that  by  the  contraction  of  these  muscles,  which  extend  iu 
opposite  directions,  it  serves  as  a  fixed  point  of  support. 

The  Tranaversus  perinai  is  a  narrow  muscular  slip,  which  passes  more  or  less 
transversely  across  the  back  part  uf  the  perineal  space.  It  arises  by  a  small  tendon 
from  the  inner  and  fore  part  td'  the  tuberosity  of  the  ischium,  and,  passing  inward, 
is  inserted  into  the  central  tendinous  point  of  the  perimeum,  joining  in  this  situation 


\V«tr    Xiy#< 


Is^^tti^kJ  /mTM  I 


r^^ 


.ev*" 


i,.^..-^-'" 


,M 


ilftt 


.,*»^^ 


..^'^^^ 


Fig.  2B7.— The  ipcriini-uin.    The  iutegumeut  and  suptrflflal  layer  of  ?ufn.rlif  iai  fa^eiii  reflected, 

with  the  muscle  of  the  opposite  side,  the  External  sphincter  ani  behind,  and  the 
Accelorntor  urintc  in  front. 

Nerve-supply. — The  perineal  branch  of  the  internal  pudic. 

Actions. — By  their  contraction  they  serve  to  fix  the  central  tendinous  point  of 
the  perinsenm. 

The  Accelerator  urmae  {Ejaculator  stminist  or  Bulho^avemosus)  is  placed  in 
the  middle  line  of  the  perina^um,  immediately  iu  front  of  the  anus.  It  consists  of 
two  symmetrical  halves,  united  ahjng  the  median  line  by  a  tendinous  raphe.  It 
arises  from  the  central  tendon  of  the  perinjcnm.  ami  from  the  median  rujdie  in 
front.  From  this  point  its  fibres  diverge  like  the  plumes  of  a  pen;  the  most 
posterior  form  a  thin  layer,  which  are  lost  on  the  anterior  surface  of  the  triangular 
ligament;  the  middle  fibres  encircle  the  bulb  and  adjacent  parts  of  the  corpus 
spongiosum,  and  join  with  the  fibres  of  the  opposite  side,  on  the  upper  j»art  of  the 
corpus  spongiosum,  in  a  strong  aponeurosis ;  the  anterior  fibres,  the  longest  and 
most  distinct,  sj*read  out  over  the  sides  of  the  cor])us  cavernosum,  to  be  inserted 
partly  into  that  body,  anterior  to  the  Erector  jrenis,  occasionally  extending  to  the 
08  pubis;  partly  terminating  in  a  tendinous  expansion,  which  covers  the  darsal 
vessels  of  the  penis.  The  latter  fibres  are  best  seen  by  dividing  the  muscle 
lon«:itiidinally.  and  dissecting  it  outward  from  the  surface  of  the  urethra. 

Action, — This  uitiscle  serves  to  empty  the  canal  of  the  urethra,  after  the 
bladder  has  ex|>elled  its  contents:  during  the  greater  part  *d"  the  act  of  micturition 
its  fibres  are  relaxed,  and  it  only  comes  into  action  at  the  en<l  of  the  process.  The 
middle  fibres  are  supposed,  by  Krause,  to  assist  in  the  erection  of  the  corpiia 
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spongioaum,  by  cnin pressing  tlie  erectile  tisj<iie  (<f  the  luilb.  The  anterior  fibres, 
according'  to  Tyrrel,  also  contribute  to  tijeerectMni  of  the  penis,  as  they  are  inserted 
into,  anti  continmms  with,  the  fiiscia  of  the  penis,  compressing  the  dorsal  vein 
during  the  contnietion  of  the  njiuscle. 

The  Erector  penis  covers  the  unattaelied  part  of  the  cms  penis.  It  is  an 
elongated  muscle,  broader  in  the  middle  than  at  either  extremity,  and  situated  on 
either  side  of  the  lateral  boumlary  of  the  perinieum.      It  arises  by  tendinous  and 
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Fio.  29S.— Ttie  miiscles  atUcbod  to  the  fttJCt  of  the  y>elvts.    (Trow  a  preparation  in  the  Miueum  of  the  Royal 
College  of  Surgconn  t>r  EnglancJ.) 


fleshy  fibres  from  the  inner  surface  of  the  tuberosity  of  the  ischium,  behind  the 
erus  penis,  from  the  surface  of  the  cms,  and  from  the  adjacent  portion  of  the 
ramus  of  the  ischium.  Fmm  these  jioints  Hesliy  fibres  succeed,  which  end  in  an 
aponeurosis  which  is  inserted  into  the  siib^s  arol  under  surface  of  the  crus  penis. 

Nerve -aiipply. — -The  perineal  branch  of  t)ie  internal  juidie. 

Actions. — It  compresses  the  crus  penis  and  retards  the  return  of  the  blood 
through  the  veins,  and  thus  serves  to  maintain  the  organ  erect. 

Between  the  muscles  just  examined  a  triangular  space  exists,  bounded 
internally  by  the  Accelerator  tirinie,  externally  l>y  the  Erector  penis»  and  behind 


OF    THE    PERIN^^UM. 


465 


bv  the  Transversus  periiiiiei.  The  floor  of  this  space  is  formed  by  the  triangular 
ligameut  of  the  urethra  (deep  perineal  fascia),  and  running  from  behind  forward 
in  it  are  the  superficiul  perineal  vessels  and  nerve,  itnd  the  transverse  perineal 
artery  coui'sing  along  the  posterior  boundary  of  the  s[>ace  <in  the  Transversus 
perinjiei  niusele. 

The  Triangiilax  Ligament  (  Deep  perineal  fascia)  is  a  dense  meuihranous  lamina, 
which  closes  the  front  part  of  the  outlet  of  the  pelvis.  It  is  triangular  in  shape, 
about  an  inch  and  a  half  in  depth,  attached  above,  by  its  apex,  to  the  under 
surface  of  the  symjjhysis  pubis  and  suhpubie  ligament;  and  on  each  side  to  the 
rami  of  the  ischium  and  pubes»  beneath  the  crura  penis.  Its  inferior  margin,  or 
base,  js  directed  toward  the  rectum,  and  connected  to  the  central  tendinous  [toint 
of  the  perina^um.  It  is  continuous  with  the  deep  layer  of  the  superficial  fascia 
behind  the  Transversus  perimei  muscle,  and  with  u  thin  fascia  which  covers  the 
cutaneous  surface  of  the  Levator  ani  muscle  (anal  or  ischio-rectal  fa^^cia). 
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^ntemnf  pwlif  nerve. 
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Fl'S.  .^•.— The  sujK.'rflrlal  muscieft  amj  vi'SseU  of  tin-  f)«:>riniiiiiii. 

The  Triangular  ligament  is  perfoniteil  by  the  urethra,  Jibout  an  inch  below  the 
symphysis  pubis.  The  apertfire  is  circular  in  forai,  and  about  three  or  four  lines 
in  diameter.  Above  this  is  the  aperture  for  the  dorsal  vein  of  the  penis:  and, 
outside  the  latter,  branches  of  the  pu<lic  nerve  and  artery  pierce  it. 

The  triangular  ligament  consists  of  tw(>  layers,  superficial  or  inferior,  and  deep 
or  superior  :  these  are  separated  in  front,  but  united  behind. 

The  supcrfirial  layer  is  continued  forward,  around  the  anterior  part  of  the 
membranous  portion  «jf  the  urethra,  becomiug  lost  upon  the  bulb.  It  is  pierced  by 
the  duct  of  Cowper's  gland. 

The  deep  laiffT  is  derived  from  the  obturator  fascia; '  it  is  continued  back- 
ward around  the  posterior  part  of  the  uieuibninous  portion  of  the  urethra  and  the 
outer  surface  of  the  prostate  ^hiu«l. 

Stnictm-es  between  the  Two  Layers  of  the  Triangular  Ligament, — If  the 
superficial  layer  of  this  fascia  is  detached  on  either  side,  the  following  structures 

'  "On  the  Anatomy  of  tht-  Posterior  Lftyer  of  the  Triangular  Ligament,"  see  a  paper  by  Mr. 
Ourington,  Guy's  JlwpUal  Reports. 
30 
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will  be  seen  between  it  and  the  deep  layer:  tiie  siibptibie  ligameiU  above,  close  to 
the  [lubes;  the  dorsal  vein  of  the  |)eiiis ;  the  membranous  portion  of  the  urethra, 
and  the  Compressor  nrethrye  muscle;  Cowper's  glands  and  their  ducts;  the  pudic 
vessels  and  nerve;   the  artery  and  nerve  of  the  bulb,  and  a  plexus  of  veins. 

The  Compressor  urethrae  {Cofiattn'ffor  urethrfc)  surrounds  the  whole  length  of 
the  membranous  portion  of  the  urethra,  and  is  contained  Ivetween  the  two  layers 
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Fra.  MO.— Triangular  UgaiiiL'nt  ur  ikt-p  iXirincsl   faecla.    On  the  k-ft  side  the  suporfleiftl  Uiyer  has  been 
Ktnoved. 

of  the  trianr^ulnr  ligatnent.  It  arises,  by  aponeurotic  fibres,  from  the  upper  part 
of  the  ramus  of  the  (Hi  pubis  on  each  side,  to  the  extent  of  half  or  three-ijuarters 
of  an  inch  :  each  segment  of  the  muscle  passes  inward,  and  divides  into  two 
fasciculi,  which  surround  the  urethra  from  the  prostate  gland  behind  to  the 
bulbous  portion  of  the  urethra  in  front ;  and  unite,  at  the  upper  and  lower 
surfaces  of  this  tube,  with  the  muscle  of  the  opposite  side,  by  means  of  a  tendinous 
raphe. 

Actions. — The  muscles  of  both  sides  net  together  as  a  sphincter,  compressing 
the  inend)tanous  jiortion  of  the  urethra.  During  the  transmission  of  fluids  they, 
like  the  Acceleratores  iirinse,  are  relaxed,  and  only  come  into  action  at  the  end  of 
the  process  t<v  eject  the  last  of  the  fluid. 

Muscles  of  the  Permseum  in  the  Female. 

The  TraEsversiis  perinaei  in  the  female  is  a  nai  row  muscular  slip,  which  paa«©»' 
more  or  less  transversely  across  the  l>ack  part  of  the  j)erineal  sjiace.  It  arises  by 
a  small  tendon  from  the  inner  and  fure  part  of  the  tuberosity  of  the  ischium,  and, 
passing  inward,  is  inserted  into  the  central  line  of  the  pcrinanim.  joining  in  this 
situatiiui  with  the  muscle  of  the  op|^K>site  side,  the  External  sphincter  ani  behind, 
and  the  Sphincter  vagina^  in   front. 

Nerve-supply. — The  perinenl  brnnch  of  the  internal  pudic. 

Actions. — By  their  contraction  they  serve  to  fix  the  central  tendinous  point  of 
the  perinix*um. 

The  Sphincter  vagln®  surrounds  the  orifice  of  the  vagina,  and  is  analogous 
to  the  Accelerator  urime  in  the  male.     It  is  attached  posteriorly  to  the  central 
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tendinous  point  of  tbe  |jerin:«um,  wbere  it  blends  with  tlie  External  sphincter  aui. 
Its  fibres  pass  forward  on  each  side  of  the  vagina,  to  be  inserted  into  the  corpora 
cavernosa  (»f  the  clitoris,  a  fasciculus  crossing  (►ver  the  body  of  the  organ  so  as  to 
compress  the  dorsal  vein. 

Nerve-supply. — The  perineal  branch  of  the  internal  pudic. 

Actions. — -It  diminishes  the  orifice  of  the  vagina.  Tbe  anterior  fibres  contribute 
to  the  erection  of  tbe  clitoris,  as  they  are  inserted  into  and  are  continuous  with  the 
fascia  of  the  clitoris ;  compressing  the  dorsal  vein  during  the  contraction  of  the 
muscle. 

The  Erector  clitoridis  resembles  the  Erector  penis  in  the  male,  but  is  smaller  than 
it.  It  covers  the  unattached  part  of  the  eras  clitoiidis.  It  is  an  elongated  muscle, 
broader  at  the  middle  than  at  either  extremity,  and  situated  on  either  side  of  the 
lateral  boundary  of  the  perimcum.  It  arises  by  tendinous  and  fleshy  fibres  from 
the  inner  surface  of  the  tuberosity  of  the  ischium,  behind  tbe  cms  clitoridis  from 
the  surface  of  the  eras,  ami  from  the  adjacent  portion  of  the  ramus  of  tbe  ischium. 
From  these  points  fleshy  fibres  succeed,  which  end  in  an  aponeurosis,  which  is 
inserted  into  the  sides  and  under  surface  of  the  erus  clitoridis. 

Nerve-supply. — Tbe  perineal  branch  of  the  internal  pudic. 

Actions. — It  compresses  the  crua  clitoridis  an<l  retards  the  return  of  blood 
ihnuigb  tbe  veins,  and  thus  serves  to  maintain  the  organ  erect. 

The  triangular  ligament  (</e^'/>  perineal  fit»rfa)  in  tbe  female  is  not  so  strong  as 
in  the  male.  It  is  attached  to  the  pubic  arcb,  it«  apex  being  connected  with  the  sym- 
physis pubis.  It  is  divided  in  the  middle  line  by  the  ajierture  of  the  vagina,  with 
the  external  coat  of  which  it  becomes  blended,  and  in  front  of  this  is  perforated 
by  the  urethra.  Its  p<>sterior  border  is  continuous,  as  in  the  male,  with  the  deep 
layer  of  the  superficial  fascia  around  the  Transversus  perin^ei  muscle. 

Structures  between  the  Two  Layers  of  the  Triangular  Ligament. — The  subpubic 
ligament  above,  the  dorsal  vein  of  the  clitoris,  the  membranous  porti<ni  of  the 
urethra  and  the  Compressor  urethra^  muscle,  the  glands  of  Bartholin  and  their 
ducts  ;  the  pudic  vessels  and  tbe  dorsal  nerve  of  the  clitoris  ;  the  ai"tery  of  the  bulbi 
vestibuli.  and  a  plexus  of  veins. 

The  Compressor  urethrn  (constrictor  urethnv)  arises  on  each  si*le  from  the  margin 
of  the  descending  ramus  of  the  os  pubis.  The  fibres,  passing  inward,  divide  into 
two  sets ;  those  of  the  fore  part  of  the  muscle  are  directed  across  the  subpubic 
*arch  in  front  of  the  urethra  to  blend  with  the  muscular  fibres  of  the  opposite  side ; 
while  those  of  the  hinder  and  larger  part  pass  inward  to  blend  with  the  wall  of 
the  vagina  behind  the  urethra. 

MUSCLES   AND  FASCIA  OF  THE  UPPER  EXTREMITY. 

The  Muscles  of  the  Upper  Extremity  are  divisible  into  groups,  corresponding 
with  the  diff*erent  regions  of  the  limb. 


Of    TUE    SliOL'LDKR. 

Anterior  Thoracic  Region. 

Pectoralis  major.     Pectoralis  minor. 

kSubclaviua. 

Lateral  Thoracic  Region. 

Serratus  magnus. 

Acromial  Region. 

Deltoid. 

Anterior  Scapular  Region. 

Subscapularis. 
Posterior  Scapular  Region. 
Supraspinatus.         Teres  minor. 
Infraspinatus.  Teres  major. 


Or  THE  Arm. 
Anterior  Humeral  Region. 

Coraco-brach  talis.  Biceps. 

Brachialis  anticus. 

Posterior  Mttmeral  Region. 
Triceps.  Subanconeus. 

Of  the  Forearm. 
Anterior  Brachial  Region. 
Pronator  radii  teres, 
is. 
ngus. 


-^  ^Pronator  radii  teres. 

'^  w  Flexor  carpi  radialia 

^  >.  Pahnaris  iongus. 

^^  Flexor  carpi  ulnaris 

£      If 


'  Flexor  sublimis  digitorum. 
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c^^   (  Flexor  profundus  iligitorum. 
£  >.  -^  Flexor  longus  pollicis. 
^  tJ,   1^  Pronator  ijuadratus. 

Radial  Region. 
Supinator  lougua. 
Extensor  carpi  rad talis  kmgior. 
Extensor  carpi  radialis  brevior. 

Posterior  Brachial  Region. 
^       f  Extensor  commnnis   digitorum. 
^  'Z  )  Extensor  minimi  digiti. 
«  rt'  I  Extensor  carpi  uluaria. 
Anconeus, 
^Supinator  brevis. 
-.  ^      Extensor  os.sis  tnetaearpi   pollicis. 
S  ^*-^  Extensor  brevis  pollicis.  Lu 


rr. 


^  ►-S      Extensor  longus  jtollicis.  Interossei  juilmares. 


Of  the  Hand. 

Radial  Region. 
Abductor  pollicis. 
Flexor  ossisi  nietacarpi  pollicis  (Upponena 

pollicis). 
Flexor  brevis  pollicis. 
Adductor  pollicis. 

Ulnar  Region. 
Palmaris  brevis. 
Abductor  minimi  digiti. 
Flexor  brevi^i  minimi  digiti. 
Flexor    ossis    metucarpi     minimi 
(Opponcns  minimi  digiti). 

Palmar  Region. 

rabricales. 


digiti 


'?.  DtJiseetion  of 
I  Shoulder  and  Arm. 


'Extensor  indieis.  Interossei  dorsales. 

Bissection  of  Pectoral  Region  and  Axilla  ( Fig.  3ol  |.  — The  arm  t>ei(ip  drsiwn  away  from  the 
side  nearly  .at  ri|.'ht  imglcji  with  the  inmk,  and  rotated  outwani,  make  a  vertical  intisiun  thnm^h 

the  intt'trnuieut  in  the  ino<liaii  line  of  the 
chejit,  trnnj  the  upf^er  tit  the  lower  jtart  of 
the  sternimi ;  a  seeund  incision  lAmn  the 
lower  biorder  nf  the  1  Vet  oral  iiiusole.  from 
the  ensithrm  earttlap:e  t<j  the  inner  side  of 
the  axilla;  si  third,  Ihuii  the  f^ternum 
along  tlie  elaviele,  a;<  tar  as  its  centre ; 
a!id  a  fiinrfh.  fmni  the  mirldle  ul'  the 
elaviele  iiltli<|Uely  d<miiuard.  along  the 
inters] (lure  In'tween  the  IVinral  and  Del- 
t^iid  niiweles.  as  Ktw  us  the  \u\t\  of  the 
aniifiit.  The  Hap  ol"  integument  is  then 
to  W  dissected  nlF  in  the  dirw'tion  indi- 
cated in  the  figure,  but  nut  entirely 
removed,  a.s  it  should  l>e  replaced  on  eonj- 
pletitig  the  dis.sti*tion.  li'  a  transverse 
incision  i.s  now  made  from  the  lower  eml 
of  the  sternum  to  the  side  of  the  che^, 
as  far  as  the  fxjsterior  fuM  of  the  armpit, 
and  the  integument  reflected  outward, 
the  axillary  Sfmce  will  be  more  completely 
exposed. 


J.  DisMedion  of 
Pectoral  Rf^ion 
and  Axilla. 


\2      is.  Bend  of  Elbmv. 


4.  Forearm. 


U     \5.  Palm  of  Hand. 


Fasciae  of  the  Thorax. 

The  superficial  fascia  of  the 
thio'acic  region  is  a  loo.9e  cellulo- 
fibrniis  layer  enclosing  masses  of 
fat  in  its  spaces.  It  is  continu- 
ous with  the  superficial  fascia  of 
the  neck  and  upper  extremity 
above,  ami  of  the  abdomen  below. 
Opposite  the  mamma,  it  divides  into 
two  layers,  one  of  which  pa^ises  in 
front,  the  other  hidiind  that  gland  :  and  fmni  b<»th  of  these  layers  numerous  septa 
pass  into  its  stjhstanee,  supporting  its  various  lobes  :  from  the  anterior  layer  fibrous 
processes  pass  forward  to  the  integument  and  nij^ple.  These  jirocesses  were  calle<l 
by  Sir  A.  Cooper  the  ligamttita  mtspensoria,  from  tiie  support  they  afford  to  the 
gland  in  this  situation. 

The  deep  fascia  of  its  thoracic  region  is  a  thin  aponeurotic  lamina,  covering 
the  surface  of  the  great  Pectoral  muscle,  and  sending  numerous  prolongations 
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etween  its  fasciculi:  it  is  attiiciied,  in  the  mitldle  line,  to  the  front  of  the 
stemum;  and,  ahove,  to  the  clavicle.  It  is  very  thin  over  the  upper  j.art  of  the 
muscle,  thicker  in  the  interval  between  the  Pectoralis  major  and  Latissinuis  dorsi, 
where  it  closes  in  the  axillary  space,  and  divides  at  the  miter  margin  of  the  latter 
muscle  into  two  layers,  one  of  which  passes  in  front,  and  the  other  hehind  it ; 
these  proceed  a.s  far  as  the  spinous  processes  of  the  dorsal  vertebra?,  to  which 
ihey  are  attached.  At  the  lower  part  of  the  thoracic  region  this  fascia  is  well 
developed,  and  is  continuous  with  the  fibrous  sheath  of  the  Hecii  muscles. 

THE  SHOULDEB. 

Anterior  Thoracic  Region. 

Pectoralis  major.  Pectoralis  minor. 

8ubclaviu3. 

The  Pectoralis  major  {¥\^.  302)  is  a  broad,  thick,  triangular  muscle,  situated 
at  the  upper  and  fore  j*art  of  the  chest,  in  front  of  the  axilla.  It  arises  from  the 
anterior  surface  of  the  sternal  half  of  the  clavicle;  from  half  the  breadth  of  the 
anterior  sui-face  of  the  sternum,  as  low  down  as  the  attachment  of  the  cartilage 
of  the  sixth  or  seventh  rib:  this  portion  of  its  origin  consists  of  aponeurotic 
fibres,  which  intersect  with  those  of  the  opposite  muscle:  it  also  arises  from  the 
cartilages  of  all  the  true  ribs,  with  the  exce]ttion.  fre<|Uently,  of  the  first  or  of  the 
.seventh,  or  both  ;  and  from  the  aponeurosis  nf  the  External  tibliijue  muscle  of  the 
abdomen.  The  fibres  from  this  extensive  origin  c«inverge  towanl  its  insertion, 
giving  to  the  muscle  a  radiated  appearance.  Those  fibres  which  arise  from  the 
clavicle  pa^s  obliijuely  <»utward  and  downward,  and  are  usually  separated  from  the 
rest  by  a  cellular  interval:  those  from  the  l(>wer  part  of  the  sternum,  and  the 
cartilages  of  the  b)\ver  true  riljs,  pass  npwar<l  and  outward,  whilst  the  middle 
fibres  jjass  horizontally.  They  all  tcrmimite  in  a  flat  tendon,  aboul  two  inches 
broad,  which  is  inserted  into  tiie  anterior  bicipital  ridge  of  the  humeru.s.  This 
tendon  consists  of  two  laminte,  placetl  one  in  front  of  the  other,  and  usually 
blended  together  below.  The  anterior,  the  thicker,  receives  the  clavicular  and 
upper  half  of  the  sterna!  portion  of  the  muscle:  and  its  fibres  are  inserted  in  the 
same  order  as  that  in  which  they  arise;  that  is  to  say,  the  outernjoxt  fibres  of 
origin  from  the  cla\icle  are  inserted  at  the  uppermost  jiart  <d'  the  tendon;  the 
upper  fibres  of  origin  from  the  sternum  pass  down  to  the  lowermost  jiart  <d'  thiH 
anterior  lamina  of  the  tendon  and  extend  as  low  as  the  tendon  of  the  Deltoid  and 
join  with  it.  The  posterior  lamina  of  the  tendon  receives  the  attachment  of  the 
lower  half  of  the  sternal  portion  and  the  deeper  part  of  the  muscle  from  the  costal 
cartilages.  These  deep  fibres,  and  particularly  those  from  the  lower  costal  carti- 
lages, a,scend  the  higher,  turning  backward  successively  beiiin<l  the  superficiai  ami 
upper  ones,  so  that  the  tendon  appears  to  be  twisted.  The  posterior  lamina 
reaches  higher  on  the  humerus  than  the  anterifU'  one,  and  fr(un  it  an  expansion  is 
given  off  which  cuvei-s  the  bicipital  groove  and  blends  with  the  capsule  of  the 
shoulder-joint.     Another  expansion   passes  downward  to  the  fascia  of  the  arm. 

Relations. — By  its  anUrior  (turftn',  with  the  integument,  the  superficial  fascia, 
the  IMaty.sma,  the  mammary  gland,  and  ihe  deep  fascia;  h\  its  poHten'or  ((urt'ar'e  : 
Its  thoracic  portion,  with  the  sternum,  the  ribs  and  costal  cartilages,  the  costo- 
coracoid  membrane,  the  Snbchtvius,  Pectoralis  minor,  Serratus  magnus,  and  the 
Intercostals ;  its  axUhtrif  portitm  forms  the  anterior  wall  of  the  axillary  sjjace.  and 
covers  the  axillary  vessels  and  nerves,  the  Biceps  and  Coraco-brachialis  muscles. 
It*  upper  border  lies  parallel  with  the  Deltoid,  from  which  it  is  sejia rated  by  a 
slight  interspace  in  which  He  the  cephalic  vein  and  descending  branch  of  the 
acromial  thoracic  artery.  Its  iotvcr  border  forms  the  anterior  margin  of  the  axillagj 
being  at  first  separated  from  the  Latissiraus  dorsi  by  a  considerable  interval ;  but 
both  muscles  gradually  converge  toward  the  outer  part  of  the  space. 

Dissection. — Detarh  the  Pcrtoralis  major  bydiviilin!?  the  niiiLSflealnng  its  attachmem  to  the 
davicle,  and  by  niuktng  u  vertical  iiieifcioti  thruug^h  iti*  substuuee  a  little  extenial  to  iti<  line  of 
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aUachment  to  the  sternum  ami  {^ostal  cartUa^'es.  The  muecle  should  then  be  reflected  outward, 
iiiid  \iA  teaduti  earet'ully  oxjiuiined.  Tho  Peotorahs  minor  is  uow  exposed,  and  immedialely 
above  it,  in  the  interval  l>etween  its  upper  border  and  the  clavicle,  a  strong  faacia,  the  oosto- 
cnrocfiid  mnnhrnne. 

The  costo-coracoid  memhrane  is  a  strong  fascia   placed  between   the  clavicle 
and  the  upper  border  of  the  Pectoralis  minor  muscle,  which  protects  the  axillary 
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Flo.  902.— Utticles  of  the  chest  and  front  of  the  ftrin.    Suiierfl<'i«l  view. 

vessels  and  nerves.  Above,  it  is  attached  to  the  anterior  margin  of  the  Sirbclavian 
groove  r)n  the  under  surface  of  the  clavicle*  and  is  connected  with  a  layer  of 
cervical  fascia  which  overlies  the  Onio-hyoid  niuscle,  an<l  forms  the  pnsterior  layer 
of  the  slieath  of  the  Subchiviu.s  muscle.  *  Internally,  it  i.s  attached  to  the  fir«t  rib 
internal  to  the  (origin  of  the  Suhclavius  muscle.  Externally  it  is  \Qry  thick  arid 
dense,  and  is  attached  to  the  coracoid  process.  The  portion  extending  from  its 
attachment  to  the  first  rib  to  the  coracoid  process  is  often  whiter  and  denser  than 
the  rest ;  this  is  s«mietimes  calh'd  the  emfo-rnraconl  lujnmnit.  Below,  it  is  thin, 
and  at  the  upper  border  of  the  Pectoralis  minor  it  splits  into  two  layers  to  invest 
the  muscle;  from  the  lower  border  of  the  Pectnralis  minor  it  is  continued  down- 
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ward  to  join  the  axillary  fascia,  and  outward  to  join  the  fascia  over  the  short 
head  of  the  Biceps.  The  costo-coracoi<I  ineiubraue  is  pierced  by  the  cephalic  veiu. 
the  acromial  thoracic  artery  and  vein,  superior  thoracic  artery,  and  anterior 
thoracic  nerves. 

The  Pectoralis  minor  (Fig.  303)  is  a  thin,  flat,  triangiihir  muscle,  situated  at 
the  upper  part  of  the  thorax,  beneath  the  Pectoralis  major.     It  arises  by  three 
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Fio.  SOS.— Muscles  of  the  chot^t  and  ft-nnt  of  the  ann,  with  the  boundaric*  of  the  axilla. 

tendinous  digitations  from  the  upper  margin  and  outer  surface  of  the  third, 
fourth,  and  fifth  ribs,  near  their  cartihiges,  and  froui  the  a]Hmeur(».sis  covering  the 
Intercostal  muscles;  the  fibres  pas.s  upward  and  outward,  and  couviTgc  to  form  a 
flat  tendon,  which  is  inserted  into  the  inner  border  and  upper  surface  of  the  cora- 
coid  process  of  the  scapula. 

Relations. — By  its  anterior  surface,  with  the  Pectorali.«  major  and  the  superior 
thoracic  vessels  and  nerves;  by  its  posterior  mirfaee,  with  the  ribs.  Intercostal 
muscles,  Sen-atus  ma«rnus.  the  axillary  space,  and  the  axillary  vessels  and  nerves. 
Its  upper  border  is  separateil  fnnu  the  clavicle  by  a  triangular  interval,  broad 
internally,  narrow  externally,  hounded  in  front  by  the  costo-coracoid  membrane, 
and  internally  by  the  ribs.  In  this  .space  are  the  first  part  of  the  axillary  vessels 
and  nerves. 

The  c*j8to-eoracuid  nteiubrune  shuuM  now  )»e  removed,  when  the  Suhelavius  muscle  will  be 
.seen. 

The  Subclavius  is  a  long,  thin,  spindle-shaped  muscle,  placed  in  the  interval 
between  the  clavicle  and  the  first  rib.  It  arises  by  a  short,  thick  tendon  from  the 
first  rib  and  its  cartilage  at  their  junction,  in  front  of  the  rhomboid  ligament;  the 
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sap  of  SCnUATUS  MAONUS  to  Jst  nh. 


.*7»i  Mr  of  tcapula. 


fleshy  fibres  proceed  obliquely  upward  and  outward,  to  be  inserted  into  a  deep 
groove  on  the  under  surface  of  the  uiidtlle  thinl  (if  the  clavicle. 

Relations. — By  its  upper  surf aet-,  with  the  clavicle.  By  its  uiulrr  Hurfacf  it  is 
separated  from  the  first  rib  by  the  subclavian  veasels  and  brachial  plexus  of  nerves. 
Its  anterior  mtrfavt'  is  separated  from  the  Pectoralis  major  by  the  costo-coracoid 
membrane,  which,  with  the  clavicle,  forms  an  osseo-fibrous  sheath  in  which  the 
muscle  is  enclosed. 

If  the  costal  attachment  of  the  fV>ctoralis  mmor  is  divided  across,  and  i\w  uiumIo  reflected 
outward,  the  uxillury  vessels  and  nerves  are  bruu^dii  fully  into  view,  and  sliould  W-  examined. 

Nerves.^ — ^The  Pectoral  muscles  are  supplied  by  the  anterior  thoracic  nerves ; 

the  Subclavius,  by  a  filament  from  tlu^  cord 
formed  by  the  union  of  the  fifth  ami  sixth 
cervical   nerves. 

Actions. — If  the  arm  has  been  raised  by 
the  Deltoid,  the  Pectoralis  major  will,  con- 
jointly with  the  Latissimus  dorsi  and  Teres 
major,  depress  it  tn  the  sicle  of  the  chest. 
If  acting  alone,  it  adducts  and  ilraws  for- 
wani  the  arm.  bringing  it  across  the  front 
of  the  chest,  and  at  the  same  time  rotates 
it  inward.  The  Pectoralis  minor  depresses 
the  point  of  the  shoulder,  drawing  the  scapula 
downward  and  inward  to  the  thora.\,  and 
throwing  the  inferior  an^^le  liackward.  The 
Subclavius  de])resses  thi*  slKutlder.  ilrawin|^ 
the  clavicle  dfiwnward  and  forward,  When 
tlie  arms  are  fixed,  all  three  muscles  act  upon 
the  ribs,  drawing  them  ujtward  and  exjjand- 
ing  the  chest,  and  thus  bt'c<uuing  very 
important  agents  in  forced  insjiiration. 
Asthmatic  patients  always  assume  an  atti- 
tude which  fixes  the  shoulders,  so  that  all 
these  muscles  may  be  brought  into  action  to 
assist  in  dilating  the  cavity  of  the  chest. 
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Fto.  3fM.— Sorratiis  magriiw. 
aratton  in  thu  Museum  of  \hv  Royal  CuUeKv  uf 
■  BurgeouA  of  England  ) 


Lateral  Thoracic  Region. 
Serratus  magnus. 
Th<'  Serratus  magnus  (Fig,  804)  is  a 
broad,  thin,  and  irregularly  <|ua<lrilateral 
muscle,  situated  at  the  ujjper  part  and 
side  of  the  chest.  It  cimsists  of  two  tri- 
angular or  fan-sliftped  portions ;  the  upper 
one  having  the  apex  of  the  triangle  at- 
( From  a  prepK  tached  to  the  first  and  second  ribs,  and  the 
base  to  the  upper  angle  and  verteliral  border 
of  the  scapula;  the  lower  with  its  apex 
behin<l  attachc<l  to  the  inferior  angle  of  the  scapula,  and  its  base  in  front  con- 
nected with  the  ribs  from  the  second  to  the  eighth.  It  arises  by  nine  fleshy 
digitations  from  the  outer  surface  and  upper  border  of  the  eight  upper  ribs  (the 
second  rib  having  two),  and  from  the  ap<uieurosis  ctnering  the  upper  inlercostal 
muscles,  and  is  inserted  into  the  whole  length  <>f  the  anterior  aspect  of  the  poste- 
rior border  of  the  scapula.  The  upper  fan-shaped  portion  is  attached  to  the  fore 
part  of  the  outer  surfaces  of  the  first  and  second  ribs;  its  fibres  spread  out,  the 
upper  ones  forming  a  thick  fasciculus,  which  pus.sies  upward  and  backward,  and 
is  attached  to  the  triangular  smooth  surface  (m  the  anterior  aspect  of  the  superior 
angle  of  the  scapula;  the  remaining  fibres  proceed  backward  ami  downward  to 
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be  attached  to  the  posterior  border  of  fhe  scapula  between  the  superior  and  inferior 
angles.  The  lower  fau-sLaiied  portion  is  attucberl  posteriorly  by  itt*  apex  to  the 
anterior  surface  of  the  inferior  angle  of  tlie  scapula,  partly  by  myj>ctiiar,  ])artly 
by  tendinous  fibres;  it  .spreads  out  like  a  fan,  the  upper  fibres  pasiriing  forward 
and  upward,  the  lower  horizontally  forward  to  be  inserted  into  the  outer  surface 
of  the  fore  part  of  the  ribs  from  the  second  to  the  eighth,  by  a  series  of  niu.scular 
digitations.  In  the  intervals  between  the  four  lower  of  these  are  received  cor- 
responding jjrocesses  of  the  External   obliijue. 

Relations.— This  muscle  is  covered,  in  front,  by  the  Pectoral  muscle;  behind 
by  the  8ubaca]iularis  ;  above,  by  the  axillary  vessels  and  nerves.  Its  deep  surface 
rests  upon  the  ribs  and  Intercostal  muscles. 

Nerves. — The  Serratus  raagnns  is  supplied  by  the  posterior  thoracic  nerve. 

Actions. — The  Serratus  magnus,  aa  a  whole,  carries  the  scapula  forward,  and 
at  the  same  time  raises  the  vertebral  border  of  the  bone.  It  is  therefore  concerned 
in  the  action  of  pushing.  Its  lower  and  stronger  fibres  move  forA\ard  the  lower 
angle  and  a>tsi.st  the  Trapezius  in  rotating  the  bone  round  an  axis  through  its  centre, 
and  thus  assists  this  muscle  in  raising  the  acromion  and  supporting  weights  upon 
the  shoulder.  It  is  possible  that  when  the  shoulders  are  fixed  the  lower  fibres 
may  a.^sist  in  raising  and  everting  the  ribs ;  but  it  is  not  the  important  inspiratory 
muscle  which  it  was  f«>rraerly  believed  to  be. 

Surgical  Anatomy. — When  the  muscle  is  jiarulyzed  the  vertebral  lK>rdcr.  and  especially 
the  lowtT  an^tle.  leave  the  ril>H  and  stand  out  jiroininotitly  rm  the  surface,  ^ivinp;  a  i>eeuliiir 
"  winged"  :tin>earanee  U>  the  biu'k.  Tlie  ]tatieiit  is  unable  to  raise  the  ana  above  a  right  angle, 
and  an  attempt  to  do  so  is  followed  by  a  revolution  of  the  scapula,  instead  of  by  the  elevation 
of  the  ana. 

Dissection. — A  liter  «'(uni>letinjr  the  tlis-sottlon  of  the  u.xilla,  if  the  wiuwles  of  the  baek  have 
been  dissected,  ihe  u[>i)er  extremity  slioidd  be  sejnirated  from  the  trunk.  .Saw  thruuglj  the 
clavicle  at  its  eentre,  and  then  cut  through  the  uoiwles  which  eouneet  the  wajiula  and  arm  with 
the  tnmk,  viz.  :  tbe  PectoralTs  minor  in  fr<tnt.  J^erratiis  muirnus  at  the  sifle,  aiul  ilw  lA-vatur 
anguli  .'^i^apulfe,  the  RbondK)ids,  Trapezius,  and  Ijjitissinui.s  tlorsi  behind.  These  luiLseles  shonM 
be  cleaned  and  traced  U\  their  resjM»rtiv<?  in.serttnns.  Then  make  an  ineision  tbrouirlj  die  integu- 
ment, eomuioneiuj^  at  the  outer  third  of  the  ilaviele,  and  extending  along  tlie  margin  of  that 
bine,  the  actroinion  nroeess,  ami  s|Hne  uf  the  seapula  ;  the  integument  should  lie  dis.seeted  from 
above  downwani  and  ttutward,  when  the  faseia  covering  the  Oeltoid  isexp«>sed  (Fig.  301,  No.  3). 

The  supericial  fascia  of  the  upper  extremity  is  a  thin  cellulo-fibrous  layer, 
containing  the  superficial  veins  and  lymphatics,  and  the  cutaneous  nerves.  It  is 
mo.st  distinct  in  front  of  the  elbow,  and  contains  very  large  superficial  veins  and 
nerves;  in  the  hand  it  is  hardly  demonstrable,  the  integument  being  closely 
adherent  to  the  deeji  fascia  by  dense  fibrous  bands.  Small  subcutaneous  bursa?  are 
found  in  this  fascia  over  the  acromion,  the  olecranon,  and  the  knuckles.  The 
deep  fascia  of  the  upper  extremity  comprises  the  aponeurosis  of  the  shoulder. 
arm,  and  forearm,  the  anterior  ami  posterior  annular  ligaments  of  the  carpus,  ancl 
the  palmar  fascia.  These  will  be'  considered  in  the  description  of  the  muscles  of 
the  several  regions. 

Acromial  Region. 

Deltoid. 

The  deep  fascia  covering  the  Deltoid  (deltoid  aponeurosis)  is  a  fibrous  layer 
which  covers  the  outer  surface  of  the  n»tiscle,  thick  and  strong  behind,  where  it 
id  continuous  with  the  infraspinatus  fascia,  thinner  over  the  rest  of  its  extent. 
It  sends  down  numerous  prolongations  between  the  fasciculi  of  the  muscle. 
In  front,  it  is  continuous  with  the  fascia  covering  the  great  Pectoral  muscle : 
behind,  with  that  covering  the  Infraspinatus;  above,  it  is  attached  to  the  clavicle, 
the  acromion,  and  spine  of  the  .scafuda  ;  below,  it  is  continuous  with  the  deep  fascia 
of  the  arm. 

The  Deltoid  (Fig.  802)  is  a  large,  thick,  triangular  muscle,  which  gives  the 
rounded  outline  to  the  shoulder,  and  has  re<'eived  its  name  fnun  its  resemblance  to 
the  Greek  letter  A  reversed.  It  surrounds  the  shoulder-joint  in  the  greater  part 
of  its  extent,  covering  it  on  its  outer  side,  and  in  front  and  behind.     It  arises  from 
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the  outer  third  of  tlie  anterior  horder  and  ujiiter  surface  of  the  elav  icle ;  from  the 
outer  margin  and  upper  svurface  of  the  acromion  process,  and  fr^un  the  h>wer  lip  of 
the  posterior  horder  of  the  spine  of  the  seapula.  as  far  back  as  the  triangular 
surface  at  its  inner  end.  From  this  extensive  origin  the  fibres  converge  toward 
their  insertion,  the  middle  passing  vertically,  the  anterior  oblitiuety  liackward,  the 
posterior  oblic^uely  forward;  they  unite  to  form  a  thick  tendon,  which  is  iu.serted 
into  a  rough  prominence  on  the  middle  of  the  outer  siile  of  the  shaft  of  the 
humerus.  At  its  insertion  the  nni.scle  gives  off' an  expansion  to  the  tleep  fascia  of 
the  arm.  This  muscle  is  remarkably  coarse  in  texture,  and  the  arrangement  of 
Ms  muscular  fibres  is  somewhat  peculiar;  the  central  portion  of  the  muscle — that 
is  to  say,  the  part  arising  from  the  acromion  process — consists  of  obliijite  fibres, 
which  arise  in  a  hi[iennifonn  manner  from  the  wdes  of  tendinous  intersections, 
generally  four  in  number,  which  are  attached  above  to  the  acromion  process  and 
pass  downwanl  parallel  to  one  another  in  the  substance  of  the  muscle.  The 
obli<jue  muscnlar  fibres  thus  formed  are  inserted  into  similar  tendin<uis  intersec- 
tions, generally  three  in  number,  which  pass  upward  from  the  insertion  of  the 
muscle  into  the  humerus  and  alternate  with  the  descending  septa.  The  lateral 
portions  of  the  muscle — that  is  to  .say,  the  fibres  arising  from  the  clavicle  and 
spine  of  the  scapula — are  not  arranged  in  this  manner,  but  consist  of  parallel 
fasciculi  passing  from  their  origin  above,  to  be  inserted  into  the  margins  of  the 
inferior  tendon. 

Relations. — By  its  Huperjif'inl  mirfaei',  with  the  integument,  the  superficial 
fascia,  Phttysma,  nru\  supi*a-acromial  nei'ves.  Its  deep  Kurffvr  is  separated  fnun 
the  head  of  the  humerus  by  a  large  sacculated  synovial  bursa,  and  covers  the 
coracoid  process,  coraco-acromial  ligament,  I'ectoralis  minor,  Coraco-brachialis, 
both  heads  of  the  Biceps,  the  tendon  of  the  I'ectoralis  major,  the  insertions 
of  the  8«praspinatus,  Infraspinatus,  and  Teres  minor,  the  scapular  and 
external  heads  of  the  Triceps,  the  circumfiex  vessels  and  nerve,  and  the  humerus. 
Its  anterior  honh'r  is  separated  at  its  upper  jmrt  from  the  Pectoralis  major  by 
a  cellular  interspace,  which  lodges  the  cephalic  vein  and  descending  branch  of  the 
acromial  thoracic  artery:  lower  down  the  two  mtiscles  are  in  ch>se  contact.  Its 
posterior  border  rests  on  ihe  Infrasjiinatus  and  Triceps  nmscles. 

Nerves. — The  Dclloid  is  supftlied  by  the  circunrficx  nerve. 

Actions. — The  Deltoid  raises  the  arm  directly  from  the  side,  so  as  to  bring  it 
at  right  angles  with  the  trunk.  Its  anterior  fibres,  assisted  by  the  Pectoralis 
major,  draw  the  arm  forward;  and  its  posterior  fibres,  aided  by  the  Teres  major 
and  Latissimus  dorsi.  draw  it  backward. 

Surgical  Anatomy.— Tin'  Deltuid  is  ver>'  liable  to  atrophy,  and  wht-n  iu  this  ctrndition 
siuuihUL's  disltx'ulion  of  llie  shoulilcr-jtMut,  ns  tlur*  is  flatleiiiiiir  of  the  shoulder  and  apparent 
pruajiriinee  of  the  a<.mmioii  pn>i'fss;  UfMJU  exiiuiiiiatiun,  huwever,  it  will  he  fi>uiid  that  the 
rehitivt;  jmsitioa  of  the  irn'rtt  tuhero.Htty  of  tlie  humerus  to  the  atToiuioii  and  coraroul  proeess  is 
uijoh.-tnufeil.  Atrn|>hy  of  ihe  Deltoid  may  l»e  due  to  disuse  nr  loss  of  irophie  ititiueiice.  either 
fruai  injury  lo  the  cireumflex  iiervc  (»r  eurd  lesions,  as  in  Infantile  paralyHis. 

DiBSection, — Divide  the  Deltoid  a<'njss,  near  its  upper  part,  by  mn  incision  carried  alonj?  the 
mar^'in  of  the  <*lavit:le,  the  arrouiittn  |inK'es.s,  and  spine  of  the  s<apula,  and  reflect  it  downward  ; 
the  burs;i  will  be  seen  on  its  under  surface,  as  well  »u>  the  eireuinfiex  vesseb  aiud  nerve. 


Anterior  Scapular  Region. 

Subscapularis. 

The  subscapular  fascia  is  a  thin  menihrane  attached  to  the  entire  circumference 
of  the  sub.scapular  fossa,  and  affording  attaclanent  by  its  inner  surface  to  some  of 
the  fibres  of  the  Subscapvdaris  muscle :  when  this  is  removed,  the  Subscapularis 
muscle  is  exjtosed. 

The  Subscapularis  (Fig.  o03)  is  a  large  triangular  muscle  which  fills  up  the 
sid»scapular  fossa,  arising  from  its  internal  two-third.s.  with  the  exception  of  a 
narrow  margin  along  the  posterior  border,  and  the  surfaces  at  the  superior  and 
inferior  angles  which  aflford  attachment  to  the  Serratus  magnus.     Some  fibres 
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arise  from  tendinous  laininii?.  which  intersect  the  muscle,  and  are  attached  to 
ridges  on  the  bone;  and  othei*s  from  an  aponeurosis,  which  seijarates  the  muscle 
from  the  Teres  major  and  the  hmg  head  of  the  Triceps.  The  fibres  pass 
outward,  and  grailually  converging,  terminate  in  a  tendon,  wliich  is  inserted 
into  the  lesser  tuberosity  of  the  humerus.  Those  fibres  which  arise  from  the 
axilhiry  border  of  the  scapula  are  inserted  into  the  neck  of  the  humerus  to 
the  extent  of  an  inch  behtw  the  tuberosity.  The  tendon  of  the  muscle  is  In 
close  contact  with  the  capsular  ligament  of  the  shoulder-joinf.  and  glides  over 
a  large  bursa,  which  separates  it  from  the  base  of  the  coracnid  proces.s.  This 
bursa  cvmimunicates  with  the  cavity  of  the  joint  by  an  aperture  in  the  capsular 
ligament. 

Eel&tions. — By  its  anterior  gurfaee,  with  the  8erratus  magnus.  Coi*aco- 
bracbialis.  and  Biceps,  the  axillary  vessels  and  nerves,  and  the  subscapular  vessels 
and  nerves;  by  its  pogterwr  surfare,  with  the  seajmla  and  the  capsular  ligament 
of  the  shoulder-jtiint.  Its  hirer  border  is  contiguous  with  the  Teres  major  and 
Latissimus  dorsi. 

Nerves. — It  is  supplied  by  the  upper  and  lower  subscapular  nerves. 

Actions. — The  Subscajittlaris  rotates  the  head  of  the  humerus  inward  ;  when 
the  arm  is  raised,  it  draws  the  humerus  dfiwnward.  It  is  a  powerful  ilefence  to 
the  front  of  the  shoulder-joint,  preventing  the  displacement  of  the  head  of  the  bone 
forward. 

Posterior  Scapular  Re^on  (Fig.  3(ia). 

Supraspinatus.  Teres  minor. 

Infraspinatus.  Teres  major. 

Dissection,— To  PXiH>se  these  muscles,  and  to  exaniine  their  n)ode  of  insertion  into  ihc 
hunieni.s,  detach  the  Deltoid  and  Tra|M?KJHS  from  their  nttacliiiient  to  the  .spine  of  the  scapula 
and  acromion  priK-ess.  Retnoyo  the  clavit-lf  by  dividinir  thu  li;LMrnents  conm-ctinj:  it  with  the 
coracoid  process,  and  separate  it  at  its  articulalion  with  the  scapulw  :  divide  theacrouiian  pnK'css 
near  its  r<Kit  wit(i  a  saw.  The  fniuments  being  reniovt'd,  the  temlous  of  the  posterior  Sfajmlur 
nmsL-h^s  will  In-  thlly  exposed,  and  can  be  examined.  A  biwk  .should  U'  placed  Ijcncath  the 
shoaltJer-juint.  so  us  to  make  the  musdes  tense. 

The  Bupraspinoas  fascia  is  a  thick  and  dense  membranous  layer,  which  com- 
pletes the  osseo-fihnuis  case  in  which  the  Supras|>inatus  nniscle  is  contained, 
affording  attachtnent,  by  its  inner  surface?,  to  some  td'  the  fibres  <if  the  muscle.  It 
is  thick  internally,  but  thinner  externally  under  the  coraco-acromial  ligament. 
When  this  fascia  is  removed,  the  Su[M-aspinatus  muscle  is  exposed. 

The  Stipraspinatus  muscle  occupies  the  whole  of  the  supraspinous  fossa,  arising 
from  its  internal  two-thirds  and  from  the  strong  fascia  which  covers  its  sur- 
face. The  muscidar  fibres  converge  to  a  tendon  which  passes  across  the  caj»sular 
ligament  of  the  shoulder-joint,  to  which  it  is  iiitituately  adherent,  and  is  inserted 
intfi  the  highest  of  the  three  facets  on  the  great  tuberosity  of  the  humerus. 

Relations. — By  its  upper  gurfaee^  with  tlie  Trapezius,  the  clavicle,  the  acromion, 
the  coraco-acromial  ligament,  and  the  Deltoid  ;  by  ils  under  Myrfnee.  with  the 
scapula,  the  suprasrai)uhir  vessels  and  nerve,  and  upper  part  of  the  shoulder-joint. 

The  Infraspinous  fascia  is  a  dense  fibrous  membrane,  covering  in  the  Infra- 
spinatus muscle  and  attacheil  to  the  circumfertmce  of  the  infraspinous  fossa;  it 
affords  attachment,  by  its  inner  surface,  to  some  fibres  of  that  muscle.  At  the  point 
M'here  the  Infraspinatus  coumieuces  to  be  covered  by  the  Deltoid,  this  fascia  divides 
into  two  layers:  one  laver  ]»asse.s  over  the  Deltoid  muscle,  helping  to  form  the 
Deltoid  fascia  alrea<ly  described ;  the  other  jjasses  beneath  the  Deltoid  to  the 
^oulder-joint- 

The  Infraspinatus  is  a  thick,  triangular  muscle,  which  occupies  the  chief  part 
of  the  infraspinous  fossa,  arising  by  fleshy  fibres  from  its  internal  tw«>thirds.  and 
by  tendinous  fibres  from  the  ridges  on  its  surface:  it  also  arises  from  a  strong 
fascia  which  covers  it  externally,  and  se])aratcs  it  from  the  Teres  major  and  mitior. 
The  fibres  converge  to  a  tendon  which  glides  over  the  external  border  of  the 
spine  of  the  sctipula,  and,  pa.ssing  across  the  ea|jsutar  ligament  of  the  shoulder- 
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joint,  is  inserted  into  the  midtlle  facet  on  the   great  tuberosity  of  the  humerus. 
The  teudou  of  this  muscle  is  occasionally  separated  from  the  spine  of  the  scapula 
fcrby  a  synovial  bui*sa  which  comuumicates  with  the  synovial  cavity  of  the  »hoiilder- 
joint. 

Relations.— By  its  posterior  surface,  with  the  Deltoid,  the  Trapezius,  Latissimus 
dorsi,  and  the  integument ;  by  its  anterior  surface,  with   the  scapula,  from  which 
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Fig.  S06.— Muscles  on  the  tlonum  of  the  Scapnla  and  the  Triceps. 

it  is  separated  by  the  suprascapular  and  dorsalis  scapulas  vessels,  and  with  the 
capsular  ligiunent  of  the  shoulder-joint.  Its  lower  harder  is  in  contact  with  the 
Tere.s  minor,  and  occasionally  united  with  it,  and  with   the  Teres  major. 

The  Teres  minor  is  a  narrow,  elongated  muscle,  which  lies  along  the  inferior 
border  of  the  scapula.  It  ari.ses  from  the  dorsal  surface  of  the  axillary  border  of 
the  scapula  for  the  upper  two-thirds  of  its  extent,  and  from  two  aponeurotic 
laminie,  one  of  which  separates  this  muscle  from  the  Infraspinatus,  the  other  from 
the  Teres  major:  its  fihres  pass  obli<juely  upwiird  iittd  outward,  and  terminate 
in  a  tcmlon  which  is  inserted  into  the  lowest  of  the  three  facets  on  the  ^reat 
tuberosity  of  the  humerus,  iind,  by  fleshy  fibres,  into  the  humerus  immediately 
hclow  it.  The  tendon  of  this  muscle  passes  across  the  capsular  ligament  of  the 
shoulder-joint. 

Relations. — By  its  fuxtterfor  fturfaee,  with  the  Deltoid,  and  the  integument ; 
by  its  anterior  fturfare.  with  the  scapula,  and  dorsal  branch  of  the  subscapular 
artery,  the  long  head  of  the  Trice|>s,  and  the  shoulder-joint ;  by  its  tipper  border, 
with  the  lnfras|>inatus ;  by  its  fotrer  harder,  wiih  the  Teres  major,  from  which  it 
is  separated  anteriorly  by  the  long  head  of  the  Triceps. 

The  Teres  major  is  a  brojid  and  somewhat,  flattened  muscle,  which  arises  from 
the  d<jr.sal  aspect  of  the  inferior  angle  of  the  scapida,  and  from  the  fibrous  septa 
interposed  between  it  and  the  Teres  minor   and    Infraspinatus;  the  fibres  are 
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directed  upward  and  outward,  and  terminate  in  a  flat  tendon,  about  two  inches 
in  length,  whicli  is  inserted  into  the  posterior  bieipitol  ridge  of  the  bumerus.  The 
tendon  of  this  muscle,  at  its  ins€*rtion  into  the  humenis,  lies  behind  that  of  the 
Latissimus  dorsi,  from  which  it  is  separated  by  a  synoviul  Imrsa,  the  two  tendons 
being,  however,  united  along  their  lower  borders  for  a  short  distance. 

Belations. — By  its  posterkir  surfact\  with  the  integiinnent,  from  which  it  is 
aeparateil,  internally,  by  the  Latissimus  dorsi;  and  externally,  by  the  buig  head 
of  the  Triceps:  by  its  anterior  surface^  with  the  Subscapularis,  Latissimus  dorsi. 
Coraco-hrachiiilis,  short  head  of  the  Bieeps,  the  axillary  vessels,  and  brachial 
plexus  of  nerves.  Its  upper  border  is  at  first  in  relation  with  the  Teres  minor, 
from  which  it  is  afterward  separated  by  the  long  head  of  the  Triceps.  It«  lower 
horder  fonns,  in  conjunction  with  the  Latissimus  dor»i,  part  of  the  posterior 
boundary  of  the  axilla. 

Nerves.^ — The  i^upra-  and  Infraspinatus  muscles  are  supplied  by  the  supi-ascap 
ular  nerve ;   the  Teres  minor,  by  the   circumflex  :   and   the  Teres  major,  by  the 
lower  sub.sca pillar. 

Actions. — The  Supraspiiiatus  assist.s  the  Deltoid  in  raising  the  arm  from  the 
siile,  and  fixes  the  head  of  the  humerus  in  its  .socket.  The  Infraspinatus  and 
Teres  minor  rotate  the  head  of  the  humerus  outward  :  when  the  arm  is  raised,  they 
a«.*tist  ill  retaining  it  in  that  position  and  cnrrying  it  backward.  One  of  the  mostj 
impijrtant  uses  of  these  three  muscles  is  thr  great  proteclion  they  aftbrd  to  th< 
shoulder-joint,  the  Snpraspinatus  supporting  it  above,  and  preventing  displacement 
of  the  head  of  the  humerus  upward,  whilst  the  Infraspinatus  and  Teres  minor 
protect  it  behind,  and  prevent  dislocation  backward.  The  Teres  major  assists 
the  Latissimus  dorsi  in  drawing  the  humerus  downward  and  backward,  when  pre- 
viously raised,  and  rotating  it  inward;  when  the  arm  ii*  fixed,  it  may  assist  the 
Pectoral  and  Latissimus  dorsi  muscles  in  drawing  the  trunk  forward. 

THE  AEM. 

Anterior  Humeral  Ee^on  (Fig.  303). 

Coraco-brachialts.  Biceps,  Brachialis  nntieus. 

Dissection. — Tliearm  beinir  ptawtl  on  the  table,  with  the  frtjut  Murfaw  upjioruiust,  make 
a  verliml  incitsion  thr«»ugh  the  iritesruuji»nt  iiknm  the  niitidk  line,  fnmi  the  outer  exlreiuitv  of 
the  anterior  fold  of  the  axilla,  to  aUnii  twn  iuehen  Wlow  the  elbow-joint,  where  it  should  l»e 
joined  liy  a  transverse  incision,  exti-ndinj;  fruiu  thr  inner  to  the  miter  side  of  tht*  forearui ;  the 
two  flaps  ln'inii  refleetol  on  either  side,  the  fa.seia  shoidd  l>e  examined  (Fig.  Ml). 

The  deep  fascia  of  the  arm  is  continuous  with  that  covering  the  shoulder  and 
front  of  the  great  Pectoral  muscle,  by  means  of  which  it  is  attached,  above,  to  the 
clavicle,  acromion,  and  sy)ine  of  the  ,*ira]>ula  ;  it  fonns  a  thin,  loose,  membranous 
sheath  investing  the  muscles  of  tlie  arm,  sending  down  sefila  between  them,  ami 
composed  of  filires  disposetl  in  a  circular  (o-  sjiirai  direction,  and  connected  t<»getliei" 
by  vertical  ami  oblit|ue  tibres.  It  diff'ers  in  thickness  at  ilifterent  parts,  being  thin 
over  the  Biceps,  but  thicker  where  it  covers  the  Triceps,  and  over  the  condyles  of 
the  humerus  :  it  is  strengthened  by  fibrous  aponeuroses,  derived  from  the  Pectoralis 
major  and  Latissimus  dorsi  on  the  inner  side,  and  from  the  Ihdiitid  externally. 
On  either  si«le  it  ^ives  ofl"  a  strong  intermuHruhir  aeptuoi.  which  is  attached  to  the 
con<lyloid  ridge  and  conrlyle  of  the  humerus.  These  septa  si^vve  to  se|iarate  the 
muscles  of  the  anterior  from  tbf>SL'  of  the  posterior  brachial  region.  The  external 
intermuscular  septum  extends  from  the  lower  part  of  the  anterior  iiicipital  ridge, 
along  the  external  condyloitl  ridge,  to  the  outer  condyle ;  it  is  blended  with  the 
tendon  of  the  Deltoid,  gives  attachment  to  the  Tricefis  behind,  to  the  Bracliialis 
amicus.  Supinator  longus,  and  Extensor  ear[vi  radiaJis  longi*tj-.  in  front  :  ami  is 
perforated  by  the  uiusculo-spiral  nerve  an*i  superior  profunda  artery.  The  internal 
intermuscular  septuirn,  thicker  than  the  preceding,  extends  from  the  lowei"  jmrt  of 
the  posterior  lip  of  the  bicipital  groove  below  the  Teres  major,  along  the  internal 
condyloid  ridge  to  the  inner  condyle ;  it  is  blended  with  the  tendon  of  the  Coi*aco- 
brachialis,  and  aff'ords  attachment  to  the  Triceps  behind,  and  the  Brjicliialisanticus 
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in  front.  It  ini  perforated  by  the  iilntir  nerve  aixl  the  inferior  |ir(:»fiiiida  and  anasto- 
raotie  arteries.  At  the  elbow  the  deep  faseiu  is  attacheci  to  all  the  promitjent 
jtoints  round  the  joint — viz.  thee^mdylf!*  of  the  Imnienis  and  the  olecranon  process 
of  the  ulna — and  is  continiHms  with  the  deep  fa,scta  of  the  forearm.  Jui^t  helow  the 
middle  of  the  arm,  on  its  inner  side,  in  front  of  the  tuternai  inte^nu^*cula^  septum, 
is  an  oval  cjpening  in  the  deej>  faseia  which  transmits  the  basilic  vein  and  some 
lymphatic  ves^sels.  On  the  removal  of  this  fascia  the  muscles,  vessels,  and  nerves 
of  the  anterior  humeral  retjinn  are  exposed. 

The  Coraco-brachialis,  the  smallest  of  the  three  muscles  in  this  region,  is  sit- 
uated at  the  ujiper  and  inner  |)art  of  the  arm.  It  arises  by  fU'shy  fibres  from 
tlie  ai)ex  of  the  coracoid  process,  in  commtui  with  the  short  head  of  the  Biceps, 
and  from  the  intermuscular  septum  between  the  two  muscles;  the  hbres  jiass 
downward,  backward,  and  a  little  outward,  to  he  inserted  by  means  of  a  tlat  ten- 
don into  a  rouirh  riclge  at  the  middle  of  the  inner  surface  and  internal  border  of 
the  shaft  of  the  humerus  between  the  origins  of  the  Triceps  aud  Braehialis  anticus. 
It  is  perforated  by  the  musculo-eiitaneous  nerve.  The  innei'  l>order  of  the  muscle 
forms  a  t^uide  to  the  position  of  the  brachial  artery  in  tyinu  the  vessel  in  the  upper 
part  of  its  course. 

Belations. — By  its  anterior  surface^  with  the  Pectoralis  major  above,  and  at 
its  insertitm  with  the  brachial  vessels  and  median  nerve  which  cross  it;  by  its 
posterior  xurftirc,  with  the  trndons  of  the  Subscapularis.  Latissiuuis  dorsi,  an<l 
Teres  major,  the  inner  head  of  the  Trice[is,  the  humerus,  and  the  arrteritu"  circum- 
flex vessels;  by  its  iuittr  bonfrr,  with  the  brachial  artery,  and  the  nredian  and 
musculo-eutaneous  nerves;  by  its  ouffr  bonier,  with  the  short  head  of  the  Biceps 
and  Brachial  is  wnticus. 

The  Biceps  { B if eps  flexor  cuhiti)  is  a  b^ng  fusiform  muscle.  (K?.cuping  the  whole 
of  the  anterior  surface  r>f  the  arm,  and  divided  above  into  two  portions  or  beads, 
fnuu  which  circumstance  if  has  received  its  name-  The  sbiu't  head  arises  by  n 
thick  flattened  tendon  from  the  apex  of  the  coracoitl  jtroeess,  in  common  with  the 
Coraco-brachialis.  The  h»n^  head  arises  from  the  supra*^lenoid  tubercle  on  the 
upper  margin  of  the  glenoid  cavity,  by  a  long  rounded  tendon,  which  is  continuous 
with  the  glenoid  ligament.  This  tendon  arches  over  the  heail  of  the  humerus, 
being  enclosed  in  a  s]H'eial  sheath  of  the  .synovial  luembrane  of  the  shoulder-joint ; 
it  then  passes  through  an  opening  in  the  cai>suhtr  ligament  at  its  attachment  to  the 
humerus,  arid  descends  in  the  bicipital  groove,  in  which  it  is  retained  by  a  fibrous 
prolongation  fnuu  the  tendon  of  the  Pectctralis  major.  The  fibres  from  tliis  tendon 
form  a  rounded  belly,  and,  about  the  middle  of  the  arm,  join  with  the  portion  of 
the  muscle  derived  from  the  short  head.  The  belly  of  the  muscle,  narrow  and 
somewhat  flattened,  terminates  above  the  elbow  in  a  flattened  tendon,  which  is 
inserted  into  the  back  part  of  the  tuberosity  of  the  radius,  a  synovial  bursa  being 
interposed  between  the  tendon  and  the  front  of  the  tuberosity.  The  tendon  (if  the 
muscle  is  thin  and  broad  ;  as  it  approaches  ihe  radius  it  becomes  narrow  and  iwisted 
upon  itself,  so  that  its  external  border  bec()mes  anterior,  and  its  posterior  flat  sur- 
face is  applied  ta  the  back  of  the  tuberosity:  opposite  the  bend  of  the  elbow  the 
tendon  gives  tifl",  fnmi  its  inner  side,  a  broad  aponeurosis,  the  biripifaf  fa»eia  (*«7«»- 
iunar  fa^eia),  which  passes  obliipiely  downward  and  inward  across  the  brachial 
artery,  and  is  continuous  with  the  dee|>  fascia  of  the  fcprearm  (Fig.  oOli).  The 
inner  border  of  this  muscle  forms  a  guide  to  the  position  ^f  the  vessel  in  tying  the 
brachial  artery  in  the  middle  of  the  arm.' 

Relations. — Its  antvriar  surface  is  overlap|)ed  above  by  the  Pectoralis  major 
and  Deltoid  :  in  the  rest  of  its  e.xtent  it  is  covered  by  the  superficial  and  deep 
fascia?  and  the  integument.     Its  posterior  aurfaee  rests  on  the  shoulder-joint  and 

•A  third  head  to  tin?  Biceps  i*^  oottLsinnr'Hy  foiiml  iTheilo  hivs  a«iofttn  as  onro  in  eipht  or  nini' 
subjects),  nrisiti^Mit  the  (u>f»er  nmX  inner  part  «>f  the  Hrm-hi.nli8  anticus,  with  tdi' tihres  of  which  it 
is  continuoas  and  inserted  into  the  Hici|>ilul  fa»ci:i  and  inner  .side  of  the  tendon  of  the  Biceps.  In 
mrwt  ca.ses  thi*>  addilionnl  slij)  passes  InMond  »he  hmehial  artery  in  its  course  down  the  arm.  Occa- 
eioniillv  the  third  head  consists  of  two-^liiw  wliich  pass  down,  one  in  front,  the  other  belund  the  artery, 
concealing  the  vessel  in  the  lower  half  nf  the  arm. 
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humerus,  from  which  it  is  separnteil  by  the  Subsca])ularis,  Teres  major,  Latisisimus 
dorsi,  Brachialis  antieu.s.  ami  tlie  musciilo-ciitaneous  nerve.  Its  inner  borilfr  Ih 
in  relation  with  the  Conifo-brachi«]i.s,  the  bmchiul  vessels,  and  median  nerve;  its 
outer  border,  with  the  Deltoid  and  Supinator  lorigiis. 

The  BracMalia  anticus  i^^  a  broad  miLscle,  which  covers  the  elbow -joint  and 
the  lower  half  of  the  front  of  the  humeros.  It  is  somewhat  compressed  from 
before  backward,  and  is  broader  in  the  middle  than  at  either  extremity.  It  arises 
from  the  lower  half  of  the  outer  and  inner  surfaces  of  the  shaft  of  the  humerus, 
anfl  c(uumences  ahovt*  at  the  insertion  «)f  the  Deltoid,  which  it  embraces  by  two 
an^ijular  processes-  It.s  origin  extends  below,  tu  witiiiu  an  inch  of  the  margin  of 
the  articular  sui*face»  and  is  limited  un  each  side  by  the  external  and  inlernal 
bordei's  of  the  shaft  of  the  humerus.  It  also  arises  from  the  intermuscular  septa 
on  each  side,  but  more  extensively  from  the  inner  than  the  outer,  from  which  it  is 
separated  below  by  the  Supinator  longus  antl  Extensor  carj)i  radialis  longior.  Its 
fibres  converge  to  a  thick  tendtm.  which  is  insetted  into  a  rough  depression  on  the 
anterior  surface  of  the  eoronoid  jyrocess  of  the  ulna,  being  received  into  an  interval 
between  two  fleshy  slips  of  the  Flexoi  digitorura  iirofundus. 

Bebitions. — -By  its  anterior  surface,  with  the  Biceps,  the  brachial  vessels, 
musculn-cutaneous,  and  median  nerves ;  by  its  posterior  surface,  with  the 
humerus  and  front  of  the  elbow-joint ;  by  its  inner  border,  with  the  Triceps,  ulnar 
nerve,  and  Pronator  radii  teres,  from  which  it  is  separated  by  the  iritenuusciiiar 
septum  ;  by  its  mifer  border,  with  the  mnseuln-spiral  nerve,  radial  recurrent 
artery,   the  Supinator  hmgus,  and  Extensor  carpi  rmlialis  longior. 

Nerves.— The  muscles  of  this  group  are  supplie<l  by  the  musculo-cutaneous 
nerve.  The  Brachialis  anticus  usually  receives  an  additional  filament  from  the 
musculo-spiral. 

Actions. — The  Coraco-brachialis  draws  the  humerus  forward  and  inward, 
and  at  the  same  time  assists  in  elevating  it  toward  the  scapula.  The  Biceps  is 
a  flexor  of  the  forearm :  it  is  also  a  siipinat<tr,  and  serves  to  render  tense  the  deep 
fascia  of  the  forearm  by  means  of  the  broad  aponeurosis  given  off  from  its  tend"»n. 
The  Brachialis  anticus  is  a  flexor  of  the  forearm,  and  forms  an  important  defence 
to  the  elbow-joint.  When  the  forearm  is  fixed,  the  Biceps  and  Brachialis  anticus 
flex  the  aim  ujjon  the  forearm,  as  is  seen  in  efl'orts  of  climbing. 


Posterior  Humeral  Region. 
Triceps.  Subanconeus. 

The  Triceps  ( Triceps  ertensor  eubiti)  (Fig.  305)  is  situated  on  the  back  of  the 
arm,  extending  the  entire  length  of  the  posterior  surface  of  the  humerus.  It  is  of 
large  size,  and  divided  nbove  into  three  fmrts:  hence  its  name.  These  three 
portions  have  been  named  (1)  the  middle,  scapular,  or  long  head ;  (2)  the  external* 
or  long  humeral;  and  (-1)  the  internal,  or  short  humeral  head. 

The  middle  or  seapuhir  head  arises,  by  a  flattene*!  tendon,  from  a  rough 
triangular  depression  immediately  below  the  glenoid  cavity,  being  blended  at  its 
up|)er  part  with  the  capsular  ligament  ;  the  muscular  fibres  pass  downward 
between  the  two  other  portions  of  the  muscle,  and  join  with  them  in  the  common 
tendon  of  insertion. 

The  external  head  arises  from  the  p(»sterior  surface  of  the  shaft  of  the  humerus, 
between  the  insertion  of  the  Teres  minor  and  the  upper  part  of  the  musculo-spiral 
groove;  from  the  external  border  of  the  humerus  and  the  external  intermuscular 
septum :  the  fibres  from  this  origin  converge  toward  the  common  tendon  of 
insertion. 

The  internal  head  arises  from  the  posterior  surface  of  tlie  shaft  of  the  humerus, 
below  the  groove  for  the  muscul<>-spiral  nerve;  commencing  above,  narrow  and 
pointetl,  beh)w  the  in.^^ertion  of  the  Teres  major,  and  extending  to  within  an  incli 
of  the  trochlear  surface :  it  also  arises  frr)m  the  internnl  border  of  the  humerus 
and  internal  intermuscular  septum.     The  fibres  of  this  portion  of  the  muscle  are 
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directed,  some  downwitrd  to  the  olecranon,  whilst  others  converge  to  the  common 
tendon  of  insertion, 

'Wii^ettiitmun  teuflun  of  the  Triceps  coniraenet\s  jibturt  tljc  middle  of  the  back  part 
of  the  muscle  :  it  consists  of  two  aponeurotic  laminse,  one  of  which  is  subcutaneous 
and  covers  the  posterior  surface  of  the  muscle  for  the  lower  half  of  its  extent:  the 
other  i|5i  more  deeply  seated  in  the  substance  of  the  muscle  :  after  receiving  the 
attachment  of  the  muscular  fibres,  they  join  together  above  the  elbow,  and  are 
inserted,  for  the  most  [lart,  into  the  back  part  nf  the  upper  surface  nf  the  olecranon 
process;  a  hand  of  fibres  is,  however,  cuntinueil  downward,  on  the  outer  side, 
over  the  Anconeus,  to  blend  with  the  deep  fascia  of  the  forearm.  A  suiali  bursa, 
occaj*ionally  muhilocular,  is  situated  on  the  front  part  of  this  surface,  beneath  the 
tendon. 

The  long  head  of  the  Triceps  descends  between  the  Teres  minor  and  Teres 
major,  dividing  the  triangular  s[mce  between  these  tud  muscles  and  the  humerus 
into  two  smaller  spaces,  one  triangular,  the  other  (juadrangular  (Fig.  :305).  The 
triangular  sjtacc  ctuuains  the  <lorsalis  scapuhe  vessels;  it  is  hounded  by  the  Teres 
minor  above,  the  Teres  major  below,  and  the  scapular  head  of  the  Triceps 
externally :  the  quadrangular  space  transmits  the  posterior  circumflex  vessels 
and  the  circumflex  nerve;  it  is  bounded  by  the  Teres  minor  above,  the  Teres 
major  below,  the  scapular  head  of  the  Triceps  internally,  and  the  humerus  exter- 
nally. 

Relations. — By  its  pox fenar  Hurfare,  with  the  DeUnid  above;  in  the  rest  id'  its 
extent  it  is  subcutaneous ;  by  its  anfen'fyr  itiirf(uu\  with  the  humerus,  musculo- 
spiral  nerve,  superior  profunda  vessels,  and  back  part  of  the  elbow-joint.  Its 
uwldle  or  lorn/  head  is  in  relation,  hehinil,  with  the  Deltoid  and  Teres  minor;  in 
front,   with   the  Sidjscapidaris,    Latissimus  dorsi,  and  Teres  major. 

The  Subanconeus  is  a  name  given  tn  a  few  fibres  from  (he  lower  part  of  the 
Trice[>s  rntisele,  which  are  inserted  int<t  the  ))ostei'ior  ligament  of  the  elhow-joint. 
By  stuue  authors  it  is  regarded  as  the  analogue  of  the  Subcrureui*  in  the  lower 
limb,  but   it   is  not  a  separate  muscle. 

Nerves.^Tlie  Triceps  is  supplied  by  the  mnsculo-spiral  nerve. 

Actions.— The  Tricejis  is  the  great  extensor  muscle  of  the  forearm,  serving, 
when  the  forearm  is  flexed,  to  extend  the  elbow-joint.  It  is  the  direct  antagonist 
of  the  Biceps  and  Brachialis  anticus.  When  the  arm  is  extended  the  long  head 
of  the  muscle  may  assist  the  Teres  major  and  Latissimus  dorsi  in  drawing  the 
humerus  backward  and  in  adducting  it  to  the  thorax.  The  long  head  of  the 
Triceps  protects  the  under  part  of  the  shoulder-joint,  and  prevents  dis]ilacement 
of  the  head  of  the  humerus  downward  and  backward.  The  Subanconeus  draws 
up  the  jiosterior  ligament  during  extension  of  the  forearm. 

Sturgical  Anatomy. — The  existence  of  the  biiti<J  of  fibres  froui  the  Triceps  lu  iliu  liiseiu  of 
the  forearm  is  of  inajiortanee  in  excision  uf  the  elbow,  .lud  should  jilway,s  be  carefully  pre.s?rved 
fnnii  JDJury  by  the  operator,  :u*  by  uinins  tif  lhe,se  tibres  ihe  patient  is  enubled  to  extend  the 
foriiirui.  »  luoveun'nt  which  wouKl  otlii-rwiHi"  nmujly  be  accomplished  by  gravity;  that  is  to  say, 
allowing  the  forearm  tu  iJiXJp  from  it^i  own  woiirlit. 

THE  FOREARM. 

Dissection. — To  ilisseet  the  forearm.  |»liie«itho  limb  in  the  position  indtcateil  in  Fiju.  301  : 
make  a  vertical  inei.'iion  jilonir  the  inidilie  line  from  (he  t-IUiw  to  the  wrist,  and  a  tranaveree 
incision  at  I  he  extremity  of  this;  the  superficial  structures  being  removed,  the  deep  fascia  of 
the  forearm  is  exposed. 

The  deep  fascia  of  the  forearm,  continuous  above  with  that  enclosing  the  arm, 
is  a  tlense,  highly  glistening  ajtonenrolic  investment,  which  forms  a  general  .sheath 
enclosing  the  muscles  in  this  region  ;  it  is  attached,  behind,  to  the  olecranon  and 
jiosteriru'  border  of  the  idua,  nn<l  gives  ofl'  from  its  inner  surface  numerotI^  inter- 
muscular sejjta,  which  enclose  each  musele  se|)arately.  Below,  it  is  continiuius  in 
front  with  the  anterior  annnhir  ligament,  and  fcunis  a  sheath  for  the  tendon  of  the 
Palmaris  longus  mu,sele.  which  passes  over  the  annular  ligament  to  be  inserted 
into  the  palmar  fascia.     Behind,  near  the  wrist-joint,  it  becomes  much  thickened 
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by  tbe  addition  of  many  transverse  fibres,  and  forms  the  posterior  annular  liga- 
ment. It  consisl}*  of  circular  and  obliijue  fibre«,  connected  together  by  numerous 
vertical  fibres.  It  i8  much  thicker  on  the  dorsal  than  on  the  ]ialmar  i^urtace,  and 
at  the  lower  than  at  the  upper  part  of  the  forearm,  nnd  is  strengthened  by 
tendinous  fibres  derived  from  the  Brachialis  anticus  and  Biccp.s  in  front,  and  from 
the  Triceps  behind-  Its  inner  surface  gives  origin  to  mn^cular  fibres,  especially 
at  the  upper  part  of  the  inner  and  outer  sides  of  the  forearm,  and  forms  the 
boundaries  of  a  series  of  conical-shaped  cavities,  in  which  the  muscles  are 
contained.      Besides  the  vertical  septa  separating  each  muscle,  transverse  septa  are 

§iven  off  both  on  the  anterior  and  posterior  surfaces  of  the  forearm,  sejiarating  the 
eep  from  the  superficial  layer  of  muscles.  Numerous  a]*ertures  exist  in  the  fascia 
for  the  passage  of  vessels  and  nerves;  one  of  these,  of  large  size,  situated  at  the 
front  of  the  elbow,  serves  for  the  passage  of  a  communicating  branch  between  the 
superficial  and  deep  veins. 

Tbe  muscles  of  the  forearm  may  be  subdivided  into  groups  corresponding  to 
the  region  they  occupy.  One  group  occupies  the  inner  and  anterior  aspect  of  the 
forearm,  and  comjvrises  the  Flexor  and  Pronator  muscles.  Another  group  occupies 
its  outer  side,  and  a  third  its  posterior  aspect.  The  two  latter  groups  inclnde  all 
the  Extensor  and  Snpinator  muscles. 

Anterior  Brachial  Region. 
Superficial  Layer, 

Pronator  radii  teres.  Flexor  carpi  ulnaris. 

Flexor  carpi  radialis.  Flexor  suhlimis  digitorum. 

Palmaris  longus. 

These  muscles  take  origin  from  the  internal  condyle  of  the  humerus  by  a 
common   tendon. 

The  Pronator  radii  teres  arises  by  two  beads.  One,  the  larger  and  more 
superficial,  arises  from  the  humerus,  immediately  above  the  internal  condyle,  and 
from  the  tendon  cotiiiuon  to  the  origin  of  the  other  muscles  ;  also  from  the  fascia 
of  the  forearm  and  intermuscular  septum  between  it  and  the  Flexor  carpi  radialis. 
The  other  head  is  a  thin  fasciculus  which  arises  from  the  inner  side  of  the 
coronoid  process  of'  the  ulna,  Joining  the  jireceding  at  an  acute  angle.  Between 
the  two  heads  passes  the  median  nerve.  The  muscle  passes  obli<|uely  across  the 
forearm  from  the  inner  to  the  outer  side,  and  terminates  in  a  flat  tendon,  which 
turns  over  the  (niter  margin  of  the  radius,  and  is  inserte<I  into  a  rough  impre.ssion 
at  the  middle  of  the  outer  surface  of  the    shaft  of  that  bone. 

Relations. — ^By  its  anterior  8urfttei\  with  tbe  deep  fascia,  the  Supinator  longus, 
and  the  radial  vessels  and  nerve;  by  its  pontcrhr  surfftLr,  with  the  Bracbialis 
anticus.  Flexor  sublimis  digitorum,  the  median  nerve,  and  ulnar  artery,  the  small 
or  deep  head  being  interposed  between  the  two  latter  structures.  Its  outer  border 
forms  the  inner  boundary  of  a  triangular  sjiace  in  which  is  placed  the  brachial 
artery,  median  nerve,  and  tendon  of  the  Biceps  muscle.  Its  inner  border  is  in 
contact  with  the  Flexor  carpi   radialis, 

Bnrgical  Anatomy. — ^This  miiaclt*.  whi-n  Kml«U>nly  hrought  into  very  active  use,  as  in  the 
game  of  lawn  temiis,  is  apt  to  hv  straiiud,  pniducinv  slight  swflKnv^,  tenderness,  and  jiaJn  on 
putting  the  uiusele  iiUo  iiction,     This  is  known  jt.s  " lawnHemiis*  arm," 

The  Flexor  carpi  radialis  lies  on  the  inner  side  of  the  preceding  muscle.  It 
arises  from  the  internal  condyle  by  the  common  tendon,  from  the  fascia  of  the  fore- 
aiTO,  and  from  the  intermuscular  septa  between  it  and  the  Pronator  radii  teres,  on 
the  outside,  the  Palmaris  longus  internally,  and  the  Flexor  sublimis  digitorum 
beneath.  Slender  an<l  aponeurotic  in  structure  at  its  commencement,  it  increases 
in  size,  and  tenninates  in  a  tend<»n  which  forms  tbe  tower  two-thirds  of  its  length. 
This  tendon  pa.sses  through  a  canal  on  the  outer  side  of  the  annular  ligament, 
runs  through  a  groove  in  the  os  trapezium  (which  is  converted  into  a  canal  hy  a 
fibrous  sheath,  and  lined  by  a  synovial  membrane),  an«l  is  itt.serfed  into  the  base 
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of  the  metacarp.al  bone  of  the  index  finger,  and  bv  a  slip  into  the  base  (if  the 
metacarpal  buiie  nf  the  mitldle  fiiit»er.  The  radial  artery  lies  between  the  tendon 
of  this  niiiHcie  ami  the  Supinator  biiigiis.  and  may  easily  he  tied  in  thi>*  situation. 
Eelations. — By  its  j<npi'fjii'/tilimrfari\  with  the  deep  fascia  ami  the  integnnnciit : 
by  its  ilrep  nurfttct;,  with  the  Flexor  sublrmis  digitorimi,  Flexor  longus  pollicis,  and 
wrist-joint ;  by  its  oHft'r  bt/nifii\  with  the  Pronator  radii  teres  and  the  ratlial  vessels  : 
bv  i'8  huwr  lntr(h't\  with  the  I'uhiiaris  longus  above  iind  the  njedian  nerve  behtw. 
Tile  Palmaris  longua  is  a  slender,  fusiform   muscle  lying  on   the  inner  jiide  <if 

the  preceding.  It  arises  from  the  inner  condyle  of 
the  humerus  by  the  common  tendon.  fn»tn  the  deep 
fascia,  and  the  intermuscular  septa  between  it  and 
the  adjacent  muscles.  It  terminates  in  a  filender. 
flattened  tendon  which  passes  over  the  anindar 
ligament  to  encl  in  the  palm;jr  fascia,  fretpiently 
sending  a  tendinous  slip  to  the  t^hort  muscles  of 
J  /^IHRB  ^'''^  tliutiih.  This  muscle  is  often  absent. 
f/  J^IpM  Relations. — By  its  mipfrjivud  surf  arc,  with  the 

deep  fascia ;  by  its  dt^ep  itutiare,  with  the  Flexor 
sublimis  digitorum ;  intenuiihj,  with  the  Flexor 
carpi  ulnaris  ;  t.rffrtialh/,  with  the  Flexor  carpi 
raditdis.  The  median  nerve  lies  close  to  the  ten- 
don, just  above  the  wrist,  on  its  inner  and  posterior 
side. 
pi^  irr™  The  Flexor  carpi  ulnaris   lies  along  the  ulnar 

pide  of  the  forearm.  It  arises  by  two  head.s  con- 
nected by  a  tenflinous  arch,  beneath  whi<di  jmss 
the  ulnar  nerve  and  posterior  ulnar  recurrent 
artei*y.  One  head  arises  hum  the  inner  condyle 
of  the  humerus  by  the  counnon  tendon  ;  the  other, 
from  the  inner  margin  uf  the  olecranon  by  an 
aponeuroses  from  the  npi>er  twi^thirds  of  the 
posterior  border  of  the  ulna,  in  commim  with  the 
Extensor  car]>i  ulnaris  and  the  Flexor  profundus 
digitorum,  and  from  the  intermuscular  septum 
between  it  and  the  Flexor  sublimis  digitorum. 
The  fibres  terminate  in  a  tendon  which  occupies 
the  anterior  part  of  the  lower  half  of  the  muscle, 
and  is  inserted  into  the  jiisiform  bone,  and  is  pro- 
longed from  this  to  the  fifth  mctucarpal  and  unci- 
form bones  by  the  piso-nierfirarpid  and  piso-uncinate 
ligaments  antl  to  the  annular  ligament.  The  ulnar 
artery  lies  on  the  outer  side  of  the  tendon  of  thi.-* 
muscle,  in  the  lower  two-thirds  of  the  forearm, 
the  tendon  f<u-ming  a  guide  in  tying  the  vessel  in 
this  situation. 

Relations. — By  its  sufurfiri/il  gurt'ti'''\  with  the 
deej)  fascia,  with  which  it  is  intimately  connected 
for  a  considerable  extent;  by  its  dt'vp  sitrfare, 
with  the  Flexor  sublimis  digitorum.  the  Flexor 
profundus  digitonitn,  the  Pronator  t|uadratu8,  and 
the  ulnar  vessels  :ind  nerve  ;   by  its  outer  or  rtttital 

harder,  with   the    Puhnaris  longiis  above,  and    the 
f  ihcMeft  furaarm.  ^jj^^j.   ^,^.^^^,,^    ^^^^^j    ^^^^^.^.^   ,.^.|^,^^. 

The  Flexor  sublimis  digitorum  (perforatus)  is 
placed  beneath  the  preceding  muscles,  which  therefore  must  be  removed  in  order 
to  bring  its  attachment  into  view.  It  is  the  largest  of  the  muscles  of  the  super- 
ficial layer,  and  arises  by  three  heads.      One  head  arises  from  the  internal  condyle 
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of  the  humerus  by  the  common  tendon,  from  the  internal  lateral  ligament  of  the 
elhow-joiiit,  and  from  the  intermuscular  se])tiim  common  to  it  and  the  j>re- 
cedinjL;  muscles.  The  second  head  arises  from  the  inner  side  of  the  coronoid 
process  of  the  ulna,  above  the  ulnar  origin  of  the  Pronatftr  radii  teres  (Fig.  200, 
]).  2.'>7).  The  fbinl  head  arises  from  the  obliijue  line  fif  the  radius,  extending  from 
the  tubercle  to  the  insertion  of  the  Pronator  radii  teres.  The  fibres  pass  vertically 
downward,  forming  a  broad  and  thick  muscle,  which  divides  into  four  tendons 
aixnit  the  middle  of  the  forearm ;  as  these  tendons  pass  beneath  the  annular 
ligament  into  the  |)alm  of  the  hand  they  are  arrangt^d  in  pairs,  the  anterior  pair 
Corresponding  to  the  middle  and  ring  fingers,  the  posterior  pair  to  the  index  and 
little  fingers.  The  tendons  diverge  from  one  another  as  they  pass  onward. 
Opposite  the  base  of  the  first  phalanges  each  tendon  divides  into  two  slips,  to 
allow  of  the  passage  of  the  corresponding  tendons  of  the  Flexor  profimdds 
digitorum  ;  the  two  [lortions  of  the  tend<tn  then  unite  and  form  a  grooved  channel 
for  the  recei>tion  of  the  accompanying  deeji  flexor  tendon.  Finally  they  subdivide 
a  second  time,  to  be  inserted  into  the  sides  of  the  second  phalanges  about  their 
mid*ne.  After  leaving  the  jmlm  these  tendons,  accompanied  by  the  deep  flexor 
tendons,  lie  in  f>sseo-aponetjrotic  canals  fonned  by  the  fibrous  sheath  of  the  tendons 
and  the  bones  (Fig.  316). 

Relations. — In  the  forearm,  by  its  superficial  s^rface^  with  the  deep  fascia  and 
all  the  preceding  superficial  muscles;  by  its  Jeep  »urface,  with  the  Flexor  profundus 
digitorum,  Flexor  longus  pollici.s,  the  ulnar  vessels  an<i  nerve,  and  the  median 
nerve.  In  the  hand  its  tendons  are  in  relation,  in  front,  with  the  palmar  fascia, 
superficial  palmar  arch,  and  the  branches  of  the  median  nerve ;  behind^  with  the 
tendons  of  the  deep  Flexor  and  the  Ltunbricales. 

Fibrous  Sheath  of  the  Flexor  Tendons. — The  flexor  tendons  of  the  fingers  as 
they  run  along  the  phalanges  are  retained  against  the  bones  by  a  fibrous  sheath. 
fonning  osseo-apoueurotic  canals.  These  sheaths  are  fitrmed  by  strong  fibrous 
bands  which  arch  across  the  tentlons  find  are  attached  on  each  side  to  the  margins 
of  the  phalanges.  Opposite  the  middle  of  the  ])roxiuial  and  second  phalanges  the 
sheath  i.s  very  strong,  and  the  fibres  pass  transversely;  but  opjtosiie  the  joints  it  is 
much  thinner,  and  the  fibres  pass  oblii|uely.  Each  .sheath  is  lined  by  a  synovial 
membrane,  which  is  reflected  im  the  contained  tendon. 


Beep  Layer. 

Flexor  profundus  digitorum.  Flexor  longus  jiollicis. 

Pronator  quadratus. 

Dissection. — I>iviilo  each  of  the  superficial  mu.scks  at  its  eeutre.  ami  tuni  cither  end  a»tde; 
the  rleep  layer  of  muscles,  together  with  the  uieiliaii  nerve  and  ulnar  vessels,  will  then  be 
expomxl. 

The  Flexor  profundus  digitoniin  (perforans)  (Fig.  307)  is  situated  on  the 
ulnar  side  of  the  forearm,  immediately  beneath  the  superficial  Flexors.  It  arises 
from  the  upper  three-fourths  4>f  the  anterior  and  inner  surfaces  of  the  shaft  of  the 
nlna,  embracing  the  insertion  of  the  Brachiaiis  anticus  above,  and  extending, 
below,  to  within  a  short  distance  of  the  Pronator  (|uadratus.  It  also  arises  from  a 
def)res.sion  on  the  inner  side  of  the  coronoid  process ;  ijy  an  aponeurosis  from  the 
upper  tbree-f<u4rths  <d*  the  posterior  border  of  the  ulna,  itk  common  with  the  Flexor 
and  Extensor  carpi  ulnaris;  and  from  the  ulnar  half  of  the  interosseous  membrane. 
The  fibres  form  a  fleshy  belly  of  considerable  size,  which  divides  into  four  tendons: 
these  pass  under  the  annular  ligament  beneath  the  tendons  of  the  Flexor  sublimis 
digitorum.  Opposite  the  first  phalanges  the  tendons  pass  between  the  two  slips  of 
the  tendons  of  the  Flexor  sublimis  digitorum,  and  are  finally  inserted  intft  the 
bases  of  the  last  phalanges.  The  tendon  of  the  index  finger  is  distinct ;  the  rest 
are  connected  together  by  cellular  ti.ssue  and  tendimms  slips  as  far  as  the  palm  of 
the  hand.  The  tendons  of  this  and  those  of  the  Flexor  sublimis  digitorum,  whilst 
contained  in  the  osseo-aponeurotic  canals  of  the  fingers,  are  invested  in  a  synovial 
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sheath,  ari4  arc  connectoil  to  each 
•itljcr  .'ind  to  file  phalungos  by  slemlor 
tendinous  filament.*!,  called  vinruhi 
accrsiforia  ttm di/i  u ni .  (Jne  of  the.se  con- 
nects the  deep  tendon  to  the  bone  be- 
fore it  passes  throuiih  the  superficial 
tendon ;  a  second  connects  the  two 
tendons  together,  sifter  the  dee|j  ten- 
dons have  passed  through ;  and  a 
third  connects  the  dee|»  tendon  to  the 
head  of  the  second  phalanx.  This  last 
consists  largely  of  yellow  clastic  tissue, 
and  may  assist  in  drawing  down  the 
tendon  after  flexion  of  tht*  finger.' 

Four  small  muscles,  the  Luni- 
bricales,  are  coiiDccted  with  the  ten- 
dons of  the  Flexor  profundus  in  the 
palm.  They  will  be  described  with 
the  muscles  in  that  region. 

Relations. — By  its  nupt^rfieiitl  »ur- 
f(ir(\  in  the  forearm,  with  the  Flexor 
8ubtimis  digit oruiu,  the  Flexor  carpi 
ulnaris,  the  ulnar  vessels  and  nerve, 
and  the  median  nerve;  and  in  the 
hand,  with  the  tendons  of  the  super- 
ficial Flexor ;  by  its  deep  ntfrfittr,  in 
the  forearm,  with  the  idna.  the  in- 
terossetuis  iiteinbrane.  the  Pronator 
(|na<Iratus;  and  in  the  hand,  with  the 
intei^ossei.  Adductor  pdlicis,  and  deep 
palmar  arch  ;  by  its  ulnar  harder^  with 
the  Flexor  carpi  uliiaris  ;  by  hs  radial 
border^  with  the  Flexor  longus  pollicis, 
the  anterior  interossetuis  vessels  and 
nerve  being  interposed. 

The  Flexor  longus  pollicis  is  situ- 
ated on  the  radial  side  of  the  forearm, 
lying  on  the  same  plane  as  the  pre- 
ceding. It  arises  froui  the  grooved 
anterior  surface  of  the  shaft  of  the 
radius,  commencing  above,  imme- 
diately below  the  tuberosity  and  ob- 
liijue  line,  and  extending  below  to 
within  a  short  distance  of  the  Pro- 
nator <piadi*atus.  It  also  arises  from 
the  adjacent  part  of  the  interosseous 
membrane,  ami  generally  by  a  fleshy 
slip  from  the  base  of  the  coronoid 
process.  The  fibres  puss  downward, 
and-  tenninate  in  a  flattened  tendon 
which  [lasses  beneath  the  annular 
ligament,  is  then  io<Jged  in  the  in- 
ters[iace  between  the  outer  head  of 
the  Flexor  brevis  pollicis  and  the 
Adductor  obliipius  pollicis,  and  en- 
tering    an    osseo-aponeurotic     canal 
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similar  to  those  for  the  other  flexor  tendons,  is  inserted  into  the  base  of  the 
last  phalanx  of  the  thumb. 

Relations. — By  its  auperticial  surface,  with  the  Flexor  sublimis  digitorum. 
Flexor  carpi  radialis.  Supinator  longiis,  and  radial  vessels  ;  by  its  deep  surface^ 
with  the  raditis,  interosseous  membrane,  and  Pronator  (juadrutus;  by  its  ulnar 
horder,  with  the  Flexor  |>rofttndiis  digitorum,  from  which  it  is  separated  by  the 
anterior  interosseous  vessels  and  nerve. 

The  Pronator  quadratus  is  a  small,  flat,  <iMiidrilateral  musele,  extending  trans- 
versely across  the  front  of  the  radius  and  ulna,  above  their  carpal  extremities.  It 
arises  from  the  ohlitjue  or  pronator  riiige  on  the  Imver  part  of  ihe  anterior  surface 
of  the  shaft  of  the  ulna  ;  from  the  lower  fourth  of  the  anterior  surface  and  the 
anterior  border  of  the  ulna;  and  from  a  strong  aponeurosis  which  covers  the  inner 
third  of  the  muscle.  The  fibres  pass  horizontally  outward,  to  be  inserted  into 
the  lower  fourth  of  the  anterior  surface  and  anterior  border  of  the  shaft  of  the 
radius. 

Belations. — By  its  superficial  surface,  with  the  Flexor  profundus  digitorum,  the 
Flexor  longiis  poUicis,  Flexor  carpi  radialis,  and  the  radial  vessels;  by  its  deep 
surface,  with  the  radius,  ulna,  and  interosseous  membrane- 

Nenres.— All  the  muscles  of  the  superficial  layer  are  supplied  by  the  median 
nerve,  excepting  the  Flexor  carpi  ulnaris,  which  is  supplied  by  the  rdnar.  Of  the 
deep  layer,  the  Flexor  profundus  digitorura  is  supplied  conjointly  by  the  ulnar  and 
by  the  median  through  its  branch,  the  anterior  interosseous  nerve,  which  also  sup- 
plies the  Flexor  longus  pollicis  and  Pronator  quadratus. 

Actions. — These  muscles  act  ujion  the  forearm,  the  wj-ist,  and  hand.  The 
Pronator  radii  teres  helps  to  rotate  the  radius  upon  the  ulna,  rendering  the  hand 
prone:  when  the  radius  is  fixed  it  assists  the  other  mnscles  in  flexing  the 
forearm.  The  Flexor  carpi  radialis  is  one  of  the  flexors  of  the  wrist ;  when 
acting  alone  it  flexes  the  wrist,  inclining  it  to  the  radial  side.  It  can  also 
assist  in  pronating  the  forearm  and  hand,  and,  by  continuing  its  action,  to  bend 
the  elbow.  The  Flexor  carpi  ulnaris  is  one  of  the  flexors  of  the  wrist :  when 
acting  alone  it  flexes  the  wrist,  inclining  it  to  the  ulnar  side,  and,  by  continuing 
to  contract,  to  bend  the  elbow.  The  Palmaris  longus  is  a  tensor  of  the  palmar 
fascia.  It  also  assists  in  flexing  the  wrist  and  elbow.  The  Flexor  sublimis 
digitorura  flexes  first  the  middle,  and  then  the  proximal,  ydialanx.  It  assists 
in  flexing  the  wrist  and  elbow.  The  Flexor  profundus  digitorura  is  one  of 
tlie  flexors  of  the  phalanges.  After  the  Flexor  sublimis  has  bent  the  second 
phalanx,  the  Flexor  profundus  flexes  the  terminal  one,  but  it  cannot  do  so 
until  after  the  contraction  of  the  superficial  muscle.  It  also  assists  in  flexing 
the  wrist.  The  Flexor  longus  pollicis  is  a  flexor  of  the  phalanges  of  the 
thumb.  When  the  thumb  is  fixed  it  also  assists  in  flexing  the  wrist.  The 
Pronator  quadratus  helps  to  rotate  the  radius  upon  the  ulna,  rendering  the  hand 
prone. 

Radial  Region  (Fig.  308). 

Supinator  longus.  Extensor  carpi  radialis  longior. 

Extensor  carpi  radialis  brevior. 

Dissection. — Divide  the  inteirumeiiit  \n  the  same  luauner  as  in  the  dissection  of  the  anterior 
brachial  region,  and.  afler  haviiie  i^xiimiaed  the  cutaneous  VfS.*M'ls  and  nerves  and  deep  fascia, 
remove  all  those  struL'titri's.  The  muscles  will  then  ho  expo.sed.  Tfie  removal  of  the  fascia  will 
be  coasiderably  facilitated  hy  cletaeliing  it  from  below  upward,  (treat  care  si  luuld  betaken  to 
avoid  cutting  across  the  tentlons  of  the  musfdes  of  the  thumb,  which  cross  obliquely  the  larger 
tendons  nmninir  down  the  back  of  the  radius. 

The  Supinator  longus  is  the  most  superficial  muscle  on  the  radial  side  of  the 
foreann :  it  is  fleshy  for  the  upper  t\vf>-thirds  of  its  extent,  tendinous  below.  It 
arises  from  the  upper  two-thirds  of  the  external  condyloid  ridge  of  the  humerus, 
and    from    the    external    intermuscular    septum,    being   limited   above   by   the 
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,'\ft^il  musciilo-spiral  groove.  The  fibres 
terijiinatt' aljitve  the  wiiiMle  of  the  fore- 
anii  in  'A  flat  teiuloii  which  is  inisertetl 
into  the  outer  sitle  *if  the  base  of 
the  styloid  process  of  the  raditis- 

Belations. — lly  m  Buperjivial  ttur- 
fare,  with  tlje  integument  and  fascia 
ff)r  the  greater  ]:art  (if  its  extent  ; 
near  its  insertion  it  is  crossed  liy  tlje 
Extensor  ossis  nietacarjii  iiollicia  and 
the  Extensor  brevis  pollieis:  by  its 
deep  8iirfact%  with  the  humerus,  the 
Extensor  carpi  radialis  hm^ior  and 
brevior,  the  insertirtn  of  the  Pronator 
radii  teres,  and  the  Supinator  bccnis; 
by  its  imur  border,  above  the  elbow, 
with  the  Braehialis  anticns,  the 
museubt-spiial  rieme,  and  radial  re- 
current artery  ;  and  in  the  forearm 
witb   the  radial   vessels  and    ni-rve. 

The  Extensor  carpi  radialis  tongior 
is  jilat'ed  j'artly  beneath  the  pre- 
ceding nujscle.  It  arises  frr>m  the 
Iftwer  third  of  the  external  condyloid 
ritlge  of  the  htinierus,  and  from  the 
external  inlermnseular  septum.  The 
fibres  terminate  at  the  upper  third  of 
the  forearm  in  a  flat  tendon,  which 
runs  along  the  outer  border  of  the 
radius.,  beneath  the  extensor  tendnns 
of  the  thumb;  it  then  passes  through 
a  groove  common  to  it  and  the  'Ex> 
tensor  carpi  radialis  brevior,  imme- 
diately bt'biod  the  styloid  process,  and 
is  inserted  into  the  base  of  the  meta- 
carpal bone  of  the  index  finger,  on  its 
radial  side. 

KeUtions. — By  its  superjrcutf  mir- 
fnc(\  with  the  Supinator  longus,  and 
fascia  of  tlie  foreai*m  ;  its  otttt'r  side  is 
crossed  obrK|uely  by  the  extenstn*  ten- 
dons of  the  thumb  ;  by  its  deep  »urfact\ 
with  the  elbow-joint,  the  Extensor 
carpi  radialis  brevior,  and  back  part 
of  the  wrist. 

The  Extensor  carpi  radialis  brevior 
>     is   shorter,   as  its    name   inijtlies,   and 
5    thicker  than  the  prece<ling  muscle,  be- 
\  neath   which   it  is    jdaced.     It    arises 
from     the     external    condyle    of    the 
humerus   bv   a   tendon    common  to    it 
and  the  three  f(rllowin»i  muscles;  from 
the    external    biteral   ligament  of  the 
elbow-joint,  from  a  strong  aponeurosis 
Avbich    covers    its   surface,    and    from 
the  intenmuscular  septa  between  it  and 
BcJ'mu^i^!'"'*''""'  """■"''■  "'  '^^  ^'"'™-  '*"^*'"    the  adjacent  muscles.     The  fibres  ter- 
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niinate  about  the  middle  of  the  forearm  io  a  flat  tendon  which  is  closelv  ouunecled 
with  that  of  the  preceding  muscle,  and  aecompaniea  it  to  the  wrist,  lying  in  the 
same  groove  on  the  posterior  surface  of  the  radius:  it  passes  beneath  the  extensor 
tendons  of  the  thumb,  then  betieath  llie  annular  ligament,  and,  diverging  some- 
what from  its  fellow,  is  inserted  into  the  base  of  the  metacarpal  bone  of  the  middle 
finger,  on  its  radial  side. 

The  ten<lons  of  the  two  preceding  muscles  pass  through  the  same  compartment 
of  the  annular  ligament,  and  are  lubricated  by  a  single  synovial  membrane,  but  are 
separated  fnun  citch  other  by  a  small  vertical  ridge  of  bt)ue  as  they  lie  in  the 
gro<»ve  at   the  back  of  the  radius. 

Relations, — By  its  KUpfrjinttl  surface,  with  the  Extensor  carpi  radialis  longior, 
and  with  the  Extensor  muscles  of  the  tlmndj  which  cross  it;  by  its  ileejy  nurfnfc, 
with  the  Supinator  brevis,  tendon  of  the  Pronator  radii  teres,  radius,  and  wrist- 
Jcunt;  by  its  ulnar  border^,  with  the  Extensor  communis  digitorunu 

Posterior  Brachial  Region  (Fig.  308). 
Supf^rjicial  Lai/fr. 
Extensffr  comiuimis  digitorura.  Extensor  carpi  idnaris. 

Extensor  minimi  digiti.  Anconeus. 

The  Extensor  communis  digitorum  is  situated  at  the  back  part  (tf  the  forearm. 
It  arises  from  the  external  condyle  id"  the  humerus  by  the  common  tendon,  from 
the  deep  fascia,  and  the  intermuscular  septa  between  it  and  t!ie  adjacent  muscles. 
Just  below  the  middle  of  the  forearm  it  divides  into  three  ten<lons,  which  pass, 
ti»gether  with  the  Extensor  indicis,  through  a  separate  compartment  of  the  annular 
ligament,  lubricated  by  a  synovial  membrane.  The  tendons  then  diverge,  the 
innermost  one  dividing  into  two;  and  all,  after  passing  across  the  back  of  the 
hand,  are  inserted  into  the  second  and  th!i*d  phalanges  of  the  fingers  in  the 
fidbiwing  inatmcr:  Each  tendon  becomes  narrow  and  thickened  opposite  the  meta- 
carpo-phalangeal  articulati<m,  and  gives  off  a  thin  fa.sciculus  upon  each  side  of  the 
joint,  which  blends  with  the  lateral  ligaments  and  serves  as  the  ftosterior  ligument ; 
after  having  passed  the  joint  it  spreads  out  into  a  broad  aponeurosis,  which  covers 
the  whole  of  the  dor.sal  surface  of  the  first  phalanx,  being  reinforced,  in  this 
situation,  by  the  tenilons  of  the  Interossei  and  liUmhricales.  Opposite  the  first 
jihatangeal  joint  this  aponeurosis  diviiles  into  three  slips,  a  miiidle  and  two  lateral  : 
the  former  is  inserted  into  tlje  base  of  the  second  phalanx  ;  and  the  two  lateral, 
which  are  continued  onward  along  the  sitles  of  the  second  phalanx,  unite  by 
their  cimtiguous  margins,  and  are  inserted  into  the  dorsal  8urfa<'e  of  the  last 
phalanx.  As  the  tendi>ns  cross  the  phalangeal  joints  they  furnish  them  with 
posterior  ligaments.  The  tendons  of  the  middle,  ring,  and  little  fingers  are 
connected  together,  as  they  cross  the  hami,  by  small,  oblique,  tendinous  slips,  or 
I'inrufn  :  those  on  each  side  of  the  ring  finger  are  stnmg,  and  bind  the  tendon  of 
this  finger  closely  to  those  of  the  middle  and  little  finger,  so  thai  it  cannot,  in 
general,  be  freely  extended  without  moving  the  other  two.  S<tnietimes  there  is 
also  a  thin  slip  between  the  tendons  of  the  index  and  middle  fingers.  The  tendons 
of  the  index  and  little  fingers  also  receive,  before  their  divisi<tn,  the  s})eci:d  extensor 
tenth)ns  belonging  to  them. 

Relations. — By  its  uttpcrfit'tal  surface^  with  the  fascia  of  the  forearm  and  hand, 
the  posterior  annular  ligament,  and  integument:  by  its  t/tvy*  su rfttce,  ^snh  tlie 
Supinator  brevis,  the  Extensor  muscles  of  the  thumb  and  index  finger,  the 
jtosterior  interosseous  vessels  and  nerve,  the  wrist-joint,  carpus,  metacarpus,  and 
phalanges;  by  its  radial  border^  with  the  Extensor  carpi  radialis  brevior;  by  itfl 
ulnar  border,  with  the  Extensor  minimi  digiti  and  Extensor  carpi  ulnaris. 

The  Extensor  mmimi  digiti  is  a  .^lender  muscle  placeil  on  the  inner  side  of 
the  Extensor  communis,  with  which  it  is  generally  connected.  It  arises  from  the 
c<numon  tendt»n  by  a  thin,  tendinous  slip,  and  from  the  intermuscular  septa 
between    it    and    the    adjacent    muscles.      hs    tendon    runs  through  a  separate 
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comfmrtment  in  the  anrniliir  lijjniiient  behinti  the  inferior  radio-ulnar  joint,  then 
divides  into  two  as  it  crosses  tlje  hand,  one  slip  being  united  to  the  cumnHm 
extensor  by  a  cross-piece  at  the  metacarpo-phalangeal  articuhition,  Bftth  finally 
spread  into  a  broad  aponeurosis  which  blends  with  the  common  extensor  to  the 
finger,  and  is  inserted  into  the  second  and  third  phalanges.  The  tendon  is 
situated  on  the  ulnar  side  of,  and  somewhat  more  superficial  than,  the  cnininon 
extensor. 

The  Extensor  carpi  ulnaris  is  the  most  superficial  muscle  on  the  ulnar  side  <*f 
the  forearm.  It  arises  from  the  external  condyle  of  the  htunerus  by  the  common 
tendon;  from  the  niidille  third  of  the  posterior  surface  of  the  ulna,  below  the 
Anconeus,  and  by  an  ajtoneurosis  from  the  posterior  border  of  the  ulna  in  common 
with  the  Flexor  carpi  ulnaris  and  the  Flexor  profundus  digitorum ;  and  from  the 
deep  fascia  of  the  forearm.  This  muscle  terminates  in  a  tendon  which  runs  through 
a  groove  behind  the  styloid  process  of  the  ulna,  pjisses  throfigh  a  separate  compart- 
ment in  the  annular  ligament,  and  is  inserted  into  the  prominent  tubercle  on  the 
ulnar  side  of  the  base  of  the  metacarpal  bone  of  the  little  finger. 

Relations. — By  its  tstiprrfiria?  fmrfaee,  with  the  deep  fascia  of  the  forearm  ;  by 
its  tlt'i'p  Murfxrf,  with  the  ulna  and  the  muscles  of  the  deep  layer. 

The  Anconeus  is  a  small  triangtilar  muscle  placed  behind  and  below  the  elbow- 
joint,  and  appears  to  be  a  continuation  of  the  external  portion  of  the  Triceps.  It 
arises  by  a  separate  tendon  from  the  back  part  of  the  outer  condyle  of  the  humerus, 
and  is  inserted  into  the  side  of  the  olecranon  and  upper  fourth  of  the  posterior 
surface  of  the  shaft  of  the  ulna ;  its  fibres  diverge  from  their  origin,  the  upper 
ones  being  diiTete<l  transversely,  the  lower  obliquely  inward. 

RelatioES. — By  its  superficial  surfact'^  with  a  strong  fascia  derived  from  the 
Triceps;  by  its  </''''/>  Hurfitfe,  with  the  elbow-joint,  the  orbicular  ligament,  the 
ulna,  and  a  small  portion  of  the  Supinator  brevis, 

JDeep  Layer  (Fig.  310). 

Supinator  brevis.  Extensor  brevis  pollicis. 

Extensor  ossis  metacarpi  ptdlicis.  Extensor  longus  pollicis. 

Extensor  indicis. 

The  Supinator  brevis  is  a  broad  muscle,  of  a  hollow  cylindrical  fonn,  curved 
round  the  upper  tbinl  of  the  radius.  It  consists  of  two  distinct  planes  of  muscular 
fibres,  between  which  lies  the  posterior  interosseous  nerve.  The  two  planes  arise 
in  common :  the  superficial  one  by  tendinous,  and  the  deeper  by  muscular  fibres 
from  the  external  condyle  of  the  liumerus;  from  the  external  lateral  ligament  of 
the  elbow-joint  and  the  orbicular  ligament  of  the  railius;  from  the  ridge  on  the 
ulna,  which  runs  obliquely  downward  from  the  posterior  extremity  of  the  les.ser 
sigmoid  cavity  ;  from  the  triangular  depression  in  front  of  it ;  and  from  a  tendinous 
expansion  which  covers  the  surface  of  the  muscle.  The  superficial  fibres  surround 
the  upper  part  of  the  radius,  and  are  inserted  into  the  outer  edge  of  the  bicipital 
tuberosity  and  t<>  the  oblique  line  of  the  radiu.s,  as  low  down  as  the  insertion  of  the 
Prr>nator  radii  teres.  The  upjier  fibres  <>f  the  deeper  plane  ffu*m  a  sling-like 
fasciculus,  which  encircles  the  neck  of  the  radius  above  the  tuberogtty  and  is 
attachcil  to  the  hack  [mrt  of  its  inner  surface:  the  grrater  part  of  this  portion  of 
the  muscle  is  inserted  into  the  posterior  ami  external  surface  of  the  shaft,  midway 
between  the  oblique  line  and  the  head  of  the  bone.  Betxveen  the  insertion  of  the 
two  planes  the  fiosterior  interosseous  nerve  lies  on  the  shaft  of  the  bone. 

Relations. — By  its  nupcriirinl  »urf(U*t\  with  the  superficial  Extensor  and 
Supinator  muscles,  and  the  radial  vessels  and  nerve;  by  its  det'p  surface,  with  the 
elbow-joint,  the  interosseous  membrane,  ancl  the  radius. 

The  Extensor  oasis  metacarpi  pollicis  is  the  most  external  and  the  largest  of 
the  deep  extensor  tuuscles:  it  lies  itnme<iiately  below  the  Sujiinator  brevis,  with 
which  it  is  sometimes  united.  It  ari.ses  from  the  posterior  surface  of  the  shaft  of 
the  ulna  below  the  insertion  of  the  Anconeus,  from  the  interosseous  menihrane, 
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and  from  tlu*  niidille  third  of  the  posterior  surface  of  the  shaft  of  the  radius. 
Passing  obli>|neIv  downward  and  outward,  it  lerminates  in  a  tendon  which  runs 
through  a  groove  on  the  r>uter  side 
of  the  styloid  process  of  the  radius, 
accompanied  by  the   tendon  of  the 

Extensor  brevis  pollicis,  and  is  in-  .   .  n^       ^^ 

sertedi  into  the   base  of  the  meta-  *       ^^   ..":!-mki      ^k.        j*» 

carpal  bone  of  the  thumb.  It  occa- 
sionally gives  off  two  slips,  near  its 
insertion — one  to  the  Trapezium, 
anfl  the  other  to  blend  with  the 
origin  of  the  Abductor  pollicis. 

Eelations. — By  its  miperjirini 
surfdce.  with  the  Extensor  com- 
munis digitonitn.  Extensor  minimi 
digiti,  and  fascia  of  the  forearm, 
and  with  the  branches  of  the  pos- 
terior interosseous  artery  and  nerve 
which  cross  it;  by  its  deej}  surface^ 
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lO-r  brevis.  (From  aprepara- 
of  the   Royal  fr<Ulegi?  of 


FiQ.  310.— Poiterlor  lurbee  of  the  forearm.    Deep  mtuclei. 


with  the  ulna,  interosseous  membrane,  radius,  the  tendons  of  the  Extensor  carpi 
radialis  longior  and  brevior,  which  it  crosses  oblitjuely,  and,  at  the  outer  side  of 
the  wrist,  with  the  railial  vessels;  by  its  tipper  border,  with  the  Supinator  brevis; 
by  its  lower  border,  with  the  Extensor  brevis  pollicis. 
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The  Extensor  brevis  pollicis  {Extensor  p/'tmi  iuternodll  poUiHsf),  the  SDiallest 
niiisole  uf  tliisgmujj,  lies  on  the  inner  ^i<le  of  the  preceding.  It  arises  from  the  pos- 
terior suriiUM?  of  the  shaft  of  the  ratlins.  l>eh»\v  the  Extensor  ossis  nictacarpi  })o!li(L'i8, 
and  from  the  interosseous*  niemhnine.  Its  direction  is  similar  to  that  of  the 
Extensor  ossis  nietacarpt  pollicis,  its  tendon  passing  tlirough  the  same  groove  on 
the  outer  side  of  the  styloid  process,  to  he  inserted  into  the  ba,se  of  the  first  phalanx 
of  the  thumb. 

Relations, — The  same  as  those  of  the  Extensor  ossis  metacar[ii  |M)llieis. 

The  Extensor  longus  poEicis  (  Aj-^f/Mor  nffumh'  hitfrnodu  pol/icix)  is  mtieh  larger 
than  the  preceding  muscle,  the  origin  of  which  it  partly  eovers  in.  It  arises  from 
the  posterior  surface  of  the  shaft  of  the  ulna,  helow  the  origin  of  the  Extensor 
ossis  raetacarpi  pollicis.  and  from  the  interosseous  membrane.  It  terminates  in  a 
tendon  which  passes  through  a  separate  compartment  in  the  annular  ligament, 
lyitig  in  a  narrow,  oblique  groove  at  the  back  ]>art  of  the  lower  end  cif  the  ratlins. 
It  then  crosses  ohliipiely  the  tendons  of  the  Extensor  carpi  ratlialis  hmgior  and 
brevior,  being  separated  from  the  other  extensiu-  tendons  of  the  thunjb  by  a 
triangular  interval,  in  which  the  ratliut  artery  is  ftiund.  and  is  finally  inserted  into 
the  base  rif  the  hist  phalanx  td*  the  thumb. 

Relations. — By  its  sfipcrjieial  iturfat't^  with  the  same  parts  as  the  Extensor  ossis 
melacarpi  ]»oilieis;  by  its  deep  Hurfacey  with  the  ulna,  interosseous  membrane,  the 
posterior  interosseous  nerve,  ratlins,  the  wrist,  the  radial  vessels,  atid  meiacurpal 
bone  of  the  tiiuuilK 

The  Extensor  indicia  is  a  narrow,  ehmgated  muscle  placed  on  the  inner  side  of, 
and  parallel  with,  the  preceding.  It  arises  from  the  posterior  surface  of  the  shaft 
of  the  ulna,  below  the  origin  fd'  the  Extensor  longus  pollicis  and  from  the  inter- 
osseous membrane.  Its  tendtm  pasiies  with  the  Extensor  communis  digitornm 
thrtmgh  the  same  canal  in  the  annuhtr  ligament^  and  subsct|uently joins  the  tentlon 
of  the  Extensor  communis  which  bel«»ngs  to  the  inilex  finger,  opj)Osite  the  lowtM- 
end  t>f  the  corresponding  metacarpal  bone,  lying  to  the  ulnar  side  of  the  tendon 
from  the  common  Extensor. 

Reiationa.^ — The  relations  are  similar  to  those  of  the  preceding  muscles. 

Nerves. — The  Supinator  longtis.  Extensor  carpi  radialis  longior,  and  Anconeus 
are  supplied  by  branches  fnuu  the  musculo-spiral  nerve;  the  remaining  muscles 
of  the  radial  and  posterior  brachial   regions,  hy  the  posterior  interossetuis  nerve. 

Actions. — ^The  muscles  of  the  radial  Jind  jHisterior  brachial  regiiuis,  which 
comprise  all  the  extensor  antl  supinator  nniscles,  act  upon  the  forearm,  wrist,  and 
hand;  they  are  the  direct  antagonists  of  the  pronator  and  flexor  muscles.  The 
Anc<meus  assists  the  Triceps  in  extending  the  fV>rearm.  The  chief  action  of  the 
Supinator  longus  is  that  of  a  tlex<>rof  the  elbow-joint,  but  in  addition  to  this  it 
may  act  both  as  a  supinator  or  a  pfmator  ;  that  is  tt*  say,  if  the  forearm  is  foicibly 
pronated  it  will  act  as  a  supinator,  and  bring  the  hnines  into  a  position  mi<hvay 
between  supination  and  pronation  :  and,  vice  vcrniL  if  the  arm  is  forcibly  supinate<i, 
it  will  act  as  a  pronator,  and  brin^  the  bones  into  the  same  position,  midway 
between  supination  and  pronation.  The  action  of  the  muscle  is  therefore  to  throw 
the  ft>rearm  and  hand  int<t  the  position  they  naturally  occupy  when  placed  across 
the  chest.  The  Supinator  brevis  is  a  suj^inator  :  that  is  to  say,  when  the  radius 
has  been  carried  across  the  ulna  in  pronatio;i  iuid  the  back  of  the  liiitul  is  directed 
ftjrward,  this  muscle  carries  the  nulius  back  again  to  its  normal  jmsition  on  the 
outer  side  of  the  ulna,  and  the  palm  of  the  hand  is  again  directed  forward.  The 
Extensor  carpi  radialis  longior  extentls  the  wrist  and  abducts  the  hand.  It  may 
also  assist  in  bending  the  erht>w-joint ;  at  all  events,  it  serves  to  fix  or  steady  this 
articulation.  The  Extens<>r  carpi  radialis  brevior  assists  the  Extensor  carpi  radi- 
alis longior  in  extending  the  wrist,  and  tnay  also  act  slightly  as  an  abductor  of  the 
hand.  The  Extens«ir  car[ii  ulnaris  helps  to  extend  the  hand,  hut  when  acting 
alone  inclines  it  toward  the  ulnar  side  ;  hy  its  continued  action  it  extends  the 
elbow-joint.  The  Extensor  communis  digitt>rum  extentls  the  phalanges,  then  the 
wrist,  and  finally  the  elbow.     It  acts   principally  on  the  proximal  phalanges,  the 
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middle  and  terminal  plialanges  being  extende<l  mainly  !»y  the  Interossei  and  Liim- 
bncales.  It  has  also  a  tentleney  to  separate  the  fingei's  u8  it  extends  tlieiiK  The 
Extensor  minimi  digiti  extends  the  little  finger,  and  by  its  continued  action 
it  assists  in  extending  the  wrist.  It  is  owing  to  this  muscle  that  the  little  finger 
can  he  extended  or  pointed  whilst  the  others  are  flexed.  The  chief  action  of  the 
Extensor  ossis  metacarpi  poUicis  is  to  carry  the  thumb  mitward  and  backward 
from  the  palm  of  the  hand,  and  hence  it  has  been  called  the  ahiluctitr  luiufus 
poHms.  By  its  continued  action  it  helps  to  exteml  .-ind  abilnct  the  wrist.  The 
Extensor  brevis  pollicis  extends  the  proximal  jihalanx  i4'  the  thumb.  By  its 
continued  action  it  helps  to  extend  and  abduct  the  wrist.  '^I'he  Extensor  htngus 
pollicis  extends  the  terminal  phalanx  of  the  thumb.  By  its  continued  action  it 
helps  to  extend  and  abduct  the  wrist.  The  Extensrir  iudicis  extends  the  index 
finger,  and  by  its  continued  action  a-ssists  in  extending  the  wrist.  It  is  owing  to 
this  muscle  that  the  index  finger  can  be  extended  *>r  jK>inted  while  the  others  are 
flexed. 

Stirgical  Anatomy.— The  tendons  of  the  Extensor  muscles  of  the  thumb  are  hahle  to 
beooiije  stniined  ai»<l  (lu'lr  sheaths  iiiflaaied  after  excessive  exercist'.  priidueini:  «  satLsiL't'-shujied 
ftwt'lliaa  along  tlw?  cijurfw-  uf  the  teudon.  and  giving  a  j)eculiar  t.'reakin>r  s+'iisation  tu  ihc  fiujtftT 
when  the  mu*'le  acts.  In  cimseqaetioeof  it^  ot\en  being  caused  by  such  muviiutiits  as  wringing 
clothes,  it  is  known  as  *'  washerwoman's  sprain.  " 
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Dissection  (Fig.  3011. — Make  a  trHrisverse  incision  across  the  front  of  the  wrist,  and  a 
second  acros.s  the  heads  of  the  metacar|iHl  bones :  cunnci^t  »he  two  by  a  vertical  incision  in  the 
middle  lij»\  and  continue  it  through  the  cen- 
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Fig.  311.— Traiuivenie  section  throtiph  the  wrist,  show- 
iiiji:  the  nonular  ligaments  and  the  runaU  for  the  pusauge 
of  the  tendons. 


Ire  of  the  ujiddle  tinjfcr.     Tlic  anterior  and 

iMi.sterior  annular  ligaments  aud  the  palmar 
a«cia  should  then  !«.'  dissected. 

The  Anterior  Annular  Ligament  is 

a  strong,  fibrous  barnl  which  arches 
over  the  carpus,  converting  the  deep 
groove  on  the  front  of  the  carpal 
bones  into  a  canal,  beneath  which 
pass  the  flexor  tendons  tif  the 
finger-H.  It  is  attached,  internally,  to 
the  pisiform  bone  and  unciform  pro- 
cess of  the  unciform  bone,  and  ex- 
ternally to  the  tuberosity  of  the 
scaphoid  and  to  the  inner  ])art  of  the 
anterior  surface  and  the  ridge  on  the 
trape'/ium.  It  is  continuous,  above, 
with  the  deep  fascia  ni'  the  forearm,  of  which  it  may  be  regarded  as  a  tliickened 
portion,  and,  below,  with  the  palmar  fascia.  It  is  cros.sed  by  the  nlnar  vessels 
and  nerve  and  the  cutaneous  branches  of  the  median  and  ulnar  nerves.  At  its 
outer  extremity  is  the  temlon  of  the  Flexor  carfu  radialis,  which  lies  in  the  groove 
on  the  trapezium  between  the  attachments. of  the  annular  ligament  to  the  bone. 
It  has  inserte<l  into  its  anterior  surface  the  teudon  of  the  Palniaris  longus  and 
parr  fd*  the  tendon  of  the  Flexor  carpi  ulnaris.  and  has  arising  from  it,  below,  the 
small  muscles  of  the  thumb  and  little  finger.  Beneath  it  pass  the  tendons  of  the 
Flexor  sublimis  and  profunilus  digitorum,  the  Flexor  longus  poUicis,  and  the 
median  nerve. 

The  Synovial  Membranes  of  the  Flexor  Tendons  at  the  Wrist. — There  are  two 
synovial  membiiiiies  whiili  enclose  all  the  tendons  as  tliey  pass  beneath  this  lig- 
ament— one  for  the  Flexor  sublimis  and  profundus  digit<u-um,  the  other  f<u"  the 
Flexor  longus  pollicis.  They  extend  u|>  into  the  forearm  for  about  an  inch  above 
the  annular  ligament,  and  downward  about  halfway  along  the  metacarpal  bone, 
where  they  terminate  in  a  blind  diverticulum  around  each  pair  of  tendons,  with 
the  exception  of  the  thumb  and  sometimes  the  little  Bngor— in  these  two  fingers 
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the  diverticulum  is  continued  on,  and  communieatos  with  th(?  ^lynnvial  sheath  of  the 
teiidou.s.  Ill  the  other  three  tingers  the  svrioviul  sheath  of  rhe  tendons  in  the  fingers 
begins  as  a  blind  pouch  without  communication  with  the  large  synovial  snc  (Fig.  813). 

Surgical  Anatomy.— This  rtrmnpement  of  t!u^  synovia!  sheaths  explains  the  fact  that  thecal 
abscess  iti  (he  (hiniib  wuA  little  finger  is  liiihlc  tobe  followed  by  abi-wesses  in  the  forearm,  trom  exteti- 

j^ton  of  the  iiiflanimation 
along  the  continuous 
synovial  sheaths.  Gan- 
glion is  a] it  to  occur  in 
this  situation,  ronstitu- 
ting  *'  com  pound  palmar 
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ganglion  ' "  •  it  prt*se«its 
ati  hour-glass  oudine. 
with  a  swelling  in  frtknt 
of  the  WTist  and  in  the 
pahn  of  the  hand,  and  a 
KT.  c*iipi  constriction  correspond- 
"'•'**'"*■  ing  to  the  annular  liga- 
ment U'tween  the  two. 
The  fluid  can  be  forced 
from  the  one  swelling  to 
the  other  niider  the  liga- 
ment. 
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Fig.  312.— Transvt^rse  section  Ihroush  tJu"  crtrj.us,  bhuwing  the  relative  po«I-  nular    Ligament   IS    a 

Strong  noruus  bimu 
extending  transversely  across  the  back  of  the  wrist,  and  consisting  of  the  deep 
fascia  of  the  back  of  the  foreai^m,  Rtrengthened  by  the  addition  of  some  trsmsverse 
fibres.     It  forms  a  sheath  for  the  extensor  tendons  in  their  passage  to  the  fingers, 

being  attsiched,  iniernnlSy,  to  the  .styloid 


n 


.'^ 


\ 


! 


process  of  the  ulna,  the  cuneiform  and 
pisiform  hones;  externally,  to  the  margin 
of  the  radius :  and,  in  its  passage  across 
the  wrist,  to  the  elevated  ridges  on  the 
posterior  surface  of  the  radius.  It  pre- 
sents six  compartments  for  the  passage 
of  tendons,  each  of  which  is  lined  hy  a 
separate  synovial  membrane-  These  are, 
ftN.uu  without  inward — 1.  On  the  outer 
side  of  ibe  styloid  process,  for  the  ten- 
dons of  the  Extensor  ossis  metncarpi 
find  Extensor  hrevis  pollicis  ;  2.  Behind 
the  styloid  process,  for  the  teinbuis  of 
the  Extensor  carpi  radialis  longior  and 
hrevior;  3.  About  the  middle  of  the 
Itosterior  surface  of  the  radius,  for  the 
tendon  of  the  Extensor  longus  pollicis; 
4.  To  the  inner  side  of  the  latter,  for  the 
tendons  of  the  Extensor  communis  digi- 
torum  and  Extensor  intticis ;  5.  Oppo- 
site the  interval  between  the  raditis  and 
ulna,  for  the  Extensor  minimi  digiti ; 
(i.  Grooviny;  the  back  of  the  ulna,  for  the 
tendon  of  the  Extensor  carpi  ulnaris. 
The  synovial  membranes  lining  these  sheaths  are  usually  very  extensive,  reach- 
ing from  above  the  annular  ligament,  down  upon  the  tendons  for  a  variable 
distance  on  the  haek  of  the  hand. 

The  deep  palmar  fascia  (Fig.  314)  foi-ms  a  common  sheath  wliich  invests  the 
muscles  of  the  hand.      It  consists  of  a  central  «nd  two  lateral  jiortions. 

The  ventral  port  Ion  occupies  the  middle  of  the  j>alm,  is  triangular  in  shape,  of 


ji.  SIS.— DtagTum  8hovvin|{  the  arrangemetitof  the 
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great  strength  ami  thickness,  and  binds  down  the  tendons  in  this  situation.  It  is 
narrow  above,  being  attached  to  the  hiwer  margin  of  the  anuuhir  ligament,  uiid 
receives  the  expanded  tendon  of  the  Palmaris  tongus  muscle.  Below,  it  is  broad 
and  expanded,  and  divides  into  four  slips,  for  the  four  fingers.  Each  slip  gives  «)ff 
superficial  fibres,  which  are  inserted  into  the  skin  of  the  palm  and  finger,  those  to 
the  palm  joining  the  skin  at  the  furrow  corresponding  to  the  metacarpo-phalangeal 
articulation,  and  those  to  the  fingers  passing  into  the  skin  at  the  transverse  fold 
at  the  base  of  the  fingers.  The  deeper  part  of  each  slip  subdivides  into  two  pro- 
cesses, which  are  inserted  into  the  lateral  margins  of  the  anterior  (glenoid)  liga- 
ment of   the   metacarpo-phalangeal  joint.      From    the    sides  of  these    processes 
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Fig.  314.— Palmar  fascia.    (Alterpd  from  a  dissvciion  in  the  Miuieum  «if  tho  Hoyi»I  College  of  Surgeons  of 
England.) 

ofFsets  are  sent  backward,  to  be  attached  to  the  borders  of  the  lateral  surfaces  of 
the  metacarpal  hones  at  their  distal  extremities.  By  this  arrangement  short 
channels  are  formed  on  the  front  of  the  lower  ends  of  the  metacarpal  bones, 
through  which  the  fiexor  tendons  pass.  Dr.  W.  W.  Keen  describes  a  fifth  slip  as 
fretjuently  found  i>assing  to  the  thumb.  The  intervals  left  in  the  fascia  hetween 
the  four  fibrous  slips  transmit  the  digital  vessels  and  nerves  and  the  tendons  of 
the  Lurabricales.  At  the  points  of  division  of  the  palmar  fu>icia  into  the  slips 
above  mentione<l  numerous  strong,  transverse  fibres  bind  the  separate  processes 
together.  The  |talmar  fascia  is  intimately  adherent  to  the  integument  by  dense 
fibro-areolar  tissue,  forming  the  superficial  palmar  fascia,  and  gives  origin  by  its 
inner  margin  to  the  Palmaris  hrevis :   it  covers  the  superficial  palmar  arch,  the 
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tfinlons  of  the  flexor  muscles,  ami  the  bnjiR'lit's  of  tfie  meiliiin  and  ulnar  nerves, 
anil  on  each  side  it  gives  off  a  vertical  se|ituni,  which  is  eontinnoiis  witfj  the 
interosseous  aponeuroaia  and  separates  the  hiteral  from  the  middle  jialmar  group 
of  muscles. 

The  iati'fal  portions  of  the  pahnar  fascia  are  thin,  fibrous  layers,  which  cover, 
on  the  rndial  side,  the  muscles  of  the  ball  of  the  thumb,  and,  on  the  ulnar  side,  rhe 
muscles  of  the  little  finger;  they  are  continuous  with  the  dru-sal  fasciii,  ami  in  the 
palm  with  the  cenn-al  y>ortion  of  the  palmar  fascia. 

The  Superficial  Transverse  Ligament  of  the  Fingers  is  a  thin,  fibrous  band 
which  stretches  across  the  roots  of  the  four  fingers,  and  is  closely  attached  to  the 
skin  of  the  clefts,  and  internally  to  the  fifth  metacari>al  bone,  forming  a  sort  of 
rudimentary  web.  Beneath  it  the  digital  vessels  and  nerves  pass  onward  to  their 
destination. 

Surgical  Anatomy. — The  palmar  fascia  is  lisihle  to  untler^'o  c<aUnirtton,  produriujc:  a  very 
iut'onvf-niout  th'fnnuity  ktniwa  as  *■  Dii|>tiytrea's  cuutraitiuii, "  The  riiifj;  and  little  finirers  are 
must  frcuucntly  iiirjiliratftj,  hut  ihf  luiddle,  fhci  index,  and  the  thanib  aiay  Iw  involved.  The 
pr«>.\ini:d  [thidnnx  tK  drawn  down  atrd  rantiot  Ix^  straightened,  atul  the  (wo  distal  (thalanges 
Ijtirouie  («iiuilarly  flexed  tis  the  disease  advances. 

The  Muscles  of  the  Hand  are  subdivided  into  three  groups:  1.  Those  of  the 
thumb,  which  occupy  the  radial  side;  "2.  Those  of  the  little  finger,  which  occupy 
the  ulnar  side;  3.  Those  in  the  middle  of  the  palm  and  between  the  interr>sseous 
spaces. 

Radial  Regioa  (Figs.  315,  316). 

Mu»cl€%  of  the  Thumb. 

Abductor  pollicis.  Flexor  brevis  pollicis. 

Opponens  (Flexor  ossis  metacarpi)  pollicis.     Adiluetor  oblitjuus  pollicis. 
Ad<luctor  trans  vers  us  pollicis. 

The  Abductor  pollicis  is  a  thin,  flat  muscle  placed  immediately  beneath  the 
integtjment.  It  arises  from  the  ridge  of  the  os  trapezium  ami  annidar  ligament, 
and,  passing  outwanl  and  downward,  is  inserted  by  a  thin,  flat  tendon  into  the 
radial  side  of  the  base  of  the  first  phalanx  of  the  thumb,  seniling  a  slip  to  join  the 
tenilon  of  the  E.xtensor  longus  pollicis. 

Relations. — By  its  miperfieial  »urfan\  with  the  palmar  fascia;  by  its  deep 
innrf\i<u\  with  the  Ojvponens  pollicis,  from  which  it  is  separated  by  a  thin  apo- 
neurosis. Its  iV(/*fT/»ort/*'/' is  separated  from  the  Flexor  brevis  jtollicis  by  a  narrow 
cellidar  interval. 

The  Opponens  pollicis  is  a  small,  triangular  muscle  placed  beneath  the 
preceding.  It  arises  from  the  jmlmar  surface  of  the  trapezium  and  annular 
ligament,  passes  downward  and  outward,  and  is  inserted  into  the  whole  length  of 
the  metacarpal  bone  of  the  thumb  on  its  radial  side. 

Relations. — By  \Xb  HuperJh'Ml  mirfare,  with  the  Abductor  pollicis;  by  its  tht-p 
gui'farfy  with  the  trapezio-metacarpal  articulation;  by  its  inner  hard^'r,  with  the 
Flexor  brevis  pollicis. 

The  Flexor  brevis  pollicis  is  much  larger  than  either  of  the  two  preceding 
muscles,  beneath  which  it  is  |daced.  It  consists  of  two  portions,  outer  and  inner. 
The  outer  and  more  superficial  portion  Jirises  from  the  trapezium  and  outer  two- 
thirds  of  the  annular  ligament,  and  fiasses  along  the  outer  side  of  the  tendon  of 
the  Flexor  bmgus  pollicis,  and,  becoming  tendinous,  has  a  sesamoid  bone  developed 
in  its  tendon,  and  is  inserted  into  the  outer  side  of  the  base  rd'  the  first  phalanx  of 
the  thumb.  The  inner  and  dee{ier  portion  of  the  muscle  is  very  small,  and  ari.«*es 
from  the  ulnar  side  of  the  first  metacarpal  b(me,  and  is  inserted  into  the  inner  side 
of  the  b.ise  of  the  first  phalanx  with  the  Adductor  obli((Uus  pollicis.  A  sesamoid 
bone  is  developed  in  the  common  tendon  of  insertion. 

Relations. — By  its  superficiaf  surface,  with  the  palmar  fascia;  by  its  deep  9nr' 
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facL\  with  the  ten<lon  nf  the  Flexor  carpi  ratlialis :  by  its  external  mrfave,  with  rhe 
OppoiienM  ]»<>]Ucis;  liy  its  itttfrttaJ  siirfat'e,  with  the  AiMuetor  obliijuus  pnllieis. 

The  Adductor  obUquias  pollicis  arises  hy  several  sHjks  from  the  (is  niu«iiiiini,  »he 
bases  of  tlie  seroml  uinl  tlitnl  ijietiicarpiil  bones,  the  suiterior  iinimlHr  li<riiment,  an<! 
the  slteatb  of  the  teinlon  of  the  Flexor  carpi  radialis.  From  this  origin  the  greater 
number  of  fibres  pass  oblit^uely  downwani  and  converge  to  a  tendon,  whicfj, 
uniting  with  the  tendons  of  the  deeper  portion  of  the  Flexor  brevis  poUicia  anil 
the  Adductor  transversus,  is  inserted  into  the  inner  side  of  the  base  of  the  first 
phahinx  of  the  thumb,  a  sesamoid  iione  being  deveht])ed  in  the  tendon  of  insertion. 
A  considerable  fasciculus,  however,  parses  more  obliijuely  outward   beneath   the 


Sti  Metacarpal  btute. 


AOOUCTON 

POCDOB 

TRANSVERSUS. 


<*\ 


CXTCNIOn    LONCUS'* 
POLLIC18- 

/«/  Mrtntarjuil  hour. 


OPFONCN*  POLLICIS. 


, ADDUCTOR 
POLLICIS 


rLCXon  BRCvis  pollicis 


PKi.  SIA-Miwlrs  «»f  thumb.    tFrom 
Englititd.) 


AsoucTon  pollicis. 
prvpuralioii  in  the  .Mustfitui  of  ihe  Itoysl  College  of  Surgeon*  of 


tendon  of  tlie  long  flexor  to  j(jin  the  superficial  portion  of  the  short  He.xor  and  the 
Abductor  pollicis.* 

Relations. — By  its  ^upfrfir/itf  ^Kr/ucc,  with  the  Flexor  longus  pollicis  and  the 
outer  hejul  nf  the  Flexor  brevis  pollicis.  Its  tli-ep  surftivi'  covers  the  A<lductor 
transversus  pollicis,  and  is  in  relation  with  the  deep  jialmar  arch,  which  |»asses 
between  the  two  adductors. 

The  Adductor  transversus  pollicis  (Fig.  315)  is  the  most  deeply  seated  of  this 
group  of  muscles.  It  is  of  a  triangular  form,  arising,  by  its  broad  base,  from  the 
btwer  twivthirds  of  the  metacarpal  bone  of  the  middle  finger  fin  its  jmlmar  surface: 
the  fibres,  proceeding  outward,  cotiverge,  to  be  inserted,  with  the  inner  ten<h»n  of 
the  Flexor  brevis  pollicis,  and  the  Adductor  obliipms  pollicis,  into  the  ulnar  side  of 
the  base  of  the  first  )»halanx  of  the  thumb.  From  the  common  tendon  of  insertion 
a  slip  is  prolonged  to  the  Extensor  longua  pollicis. 

Relations, — By  its  auperjicittl  tfurfaee.  with  the  Adductor  obliiiutis  pollicis, 
the  tendons  of  the  Flexor  }u-ofundu8,  ami  the  Lumhrieales.  Its  deep  tsurface 
covers  the  first  two  interosseous  sjmces,  fr<mi  which  it  is  separated  by  a  strong 
aponeurosis. 

Three  of  these  muscles  of  the  thumb,  the  Abductor,  the  Adductor  transversus, 

'  This  lutiscle  WW  formerly  described  as  the  deep  portion  of  the  Flexor  brevis  pollicis. 
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aiid  the  Flexor  brevis  pollicLs,  at  their  insertions  give  off  fibrous  expansions  which 
join  the  tendun  of  the  Extensor  hm^ii.s  pollicis.  This*  permits  of  flexion  of  the 
]troximHl  phalanx  iunl  extension  of  the  terminjil  phiihinx  at  the  same  time.  These 
expansions,  ori^^inally  tigured  hv  Albinua,  have  heeri  more  recently  described  by 
M.  Diichenne  [Pht/fn'olagie  dfs  Mouvement)*^  P^^^-  21ll<). 

Nerves, — The  Abductor,  Opjjonens,  and  outer  head  of  the  Flexor  brevispollicis 
are  supplied  by  the  median  nerve  ;  the  inner  head  of  the  Flexor  brevia,  and  the 
Adductors,  by  the  idnar  nerve. 

Actions. — The  actions  of  tJie  muscles  of  the  thumb  are  almost  sufficiently  indi- 
cated by  their  names.  Thi.s  segment  of  the  liand  is  provided  with  three  extensors 
— an  extensor  of  the  metaearfial  bone,  an  extensor  of  the  firsthand  an  extensor  of 
the  second  phalanx;  these  occupy  the  dorsal  surface  of  the  forearm  and  hand. 
There  are  also  three  flexor.s  on  the  palmar  surface — a  flexor  of  the  metacarjial 
b'«ne,  a  flexor  of  the  proximal,  and  a  flexor  of  the  leiTuinal  phalanx  ;  there  is  also 
an  Abductor  and  two  Ad4!iict(n*s.  The  Abductor  pollieis  moves  the  metacarjial 
bone  of  the  thumb  outwanl;  that  is,  away  fr(m]  the  index  finger.  The  Flexor 
ossis  mctacar])i  pollieis  flexes  the  metacarjtal  bone — that  is,  draws  it  inward  over 
the  palm — and  at  the  same  time  rotates  the  b<»ne,  m  as  to  turn  the  hall  of  the 
thumb  toward  the  fingers,  thus  producing  the  movement  of  opposition.  The 
Flexor  brevis  pollieis  flexes  the  proximal  phalanx  of  the  thumb.  The  Adductores 
p<dlicis  move  the  metacarpal  brine  <d'  the  thumb  inward;  that  is,  toward  the 
index  finder.  These  muscles  give  to  the  thumb  its  extensive  rany:e  of  motion. 
It  will  be  noticed,  however,  that  in  eonsctiuenee  of  the  jmsition  of  the  first  meta- 
carpal bone  these  movements  dijfer  fmm  the  corresponding  movements  of  the 
metacarpal  bones  of  the  other  fingers.  Thus  extension  of  the  thumb  more  nearly 
corresponds  to  the  motion  of  abduction  in  the  other  fingers,  and  flexion  to 
adduction. 

Ulnar  Region  (Fig.  ,316). 

Palmaris  brevis. 

3fuHvh'8  of  the  Lit  tie  Finger. 

Abductor  minimi  digiti.  Flexor  brevis  minimi  digiti. 

(tpponens  (Flexor  ossis  metaearpi)  minimi  dit^iti. 

The  Palmaris  brevis  is  a  thin  (juadrilateral  muscle  jtlaced  beneath  tire  integu- 
ment on  the  ulnar  side  of  the  baud.  It  arises  by  tendinous  fasciculi  from  the 
annular  ligament  and  palmar  fiiscia ;  the  fleshy  fibres  pass  inward,  to  be  inserted 
into  the  skin  on  the  inner  border  of  the  jvalm  of  the  hand. 

Relations.- — By  its  auprrtii-iai  »ur/a<u\  with  the  integument,  to  which  it  is 
intimately  adherent,  especially  by  its  inner  extremity  ;  by  its  deep  Ktirfare^  with 
the  inner  portitm  of  the  palmar  fascia,  which  sc]}arates  it  from  the  ulnar  vessels 
and  nerve,  and  from  the  muscles  of  the  ulnar  side  of  the  hand. 

The  Abductor  minimi  digiti  is  situated  on  the  ulnar  bonier  of  the  jialm  of  the 
hand.  It  arises  from  the  pisiform  brme,  and  teiminates  in  a  t^.at  tendon  which 
divides  into  two  slips:  one  passes  innler  the  lateral  expansion  of  the  extensor 
tendon,  opposite  the  metacarpo-]>hahingeal  articulation,  antl  is  inserted  into  the 
ulnar  side  of  the  base  of  the  first  phalanx  of  the  little  linger.  The  other  slip 
passes  over  the  expansion,  and  is  inserted  into  the  ulnar  border  of  the  shaft  of  the 
same  phalanx. 

Eelations.-— By  its  snujH'rficial  sitrfacCy  with  the  inner  portion  of  the  palmar 
fascia,  and  the  I'almaris  brevis;  by  its  derp  gurfnce,  with  the  Flexor  o.ssis  meta- 
earpi  minicni  digiti :   by  its  ttitfrr  hordtT,  with   the   Flexor  brevis  minimi  digiti. 

The  Flexor  brevis  minimi  digiti  lies  on  the  same  plane  as  the  preceding  muscle, 
4in  its  railial  side.  It  arises  from  the  lip  of  the  unciform  process  of  the  unciform 
bone  and  anterior  surface  tif  the  annular  ligament,  and  is  inserted  into  the  base 
of  the  first  [ihalanx  of  the  little  finger.  It  is  sepai*ated  from  the  Abductor  at  its 
origin  by  the  deep  branches  of  the  ulnar  artery  and  nerve.  This  muscle  is  some- 
limes  wanting;  the  Abductor  is  then,  usually,  of  large  size. 
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metacarpal  space,  the  laetacarpal  bone,  and  the  Flexor  tendons  of  the  little 
finger. 

Nerves. — All  the  mu^clGs  of  this  gnmp  are  snp|ilie(l  hv  the  ulnar  nerve. 

Actions. — The  Abductor  minimi  digiti  abducts  the  little  finger  from  the  middle 
line  of  the  hand.  It  correspon<ls  to  a  dorsal  interosseous  muscle.  It  also  assists 
in  flexing  the  proximal  phalanx.  The  Flexor  brevis  minimi  <ligiti  abducts  the 
little  finger  from  the  middle  line  of  the  hand.  It  aLsrt  assists  in  flexing  the 
}iroxiraaI  phalanx.  The  (Jpponens  minimi  digiti  draws  forward  the  fifth  raeta- 
carjjal  bone,  so  as  to  deepen  the  hollow  of  the  [lalm.  The  Palmaris  brevis  corrugates 
the  skin  on  the  inner  side  of  the  palm  of  the  hand. 


Middle  Palmar  Region. 

Lumbricales.  Interossei  palmares. 

Interossei  dorsales. 

The  Lumbricales  (Fig.  316)  are  four  small  fleshy  fasciculi,  accessories  to  the 
deep  Flexor  muscle.  They  arise  by  fleshy  fibres  from  the  tendons  of  the  deep 
Flexor  :  the  first  nnd  second,  from  the  radial  si<le  and  palmar  surface  of  the  tendims 
of  the  index  and  iniildle  fingers;  the  third,  from  the  contiguous  sides  of  the  ten- 
dons of  tlie  middle  and  ring  fingers;  and  the  fourth,  from  the  contiguous  sides  of 
the  tendons  of  the  ring  and  little  fiugei*s.  They  pass  to  the  radial  side  of  ihe 
correspon<ling  fingers,  and  opposite  the  metacarpo^pbulangeal  articulation  each 
tendon  terminates  in  a  broad  aponeurosis  which  is  inserted  into  the  tendinous 
expansion  from  the  Extensor  communis  digitorum,  covering  the  dorsal  aspect  of 
each  finger. 

The  Interossei  mascles  are  so  named  from  occupying  the  intervals  between 
the  metacarpal  bones.  They  are  divided  into  two  sets,  a  dorsal  and  palmar;  the 
former  are  four  in  number,  one  in  each  metacarjitd  Hpace ;  the  latter,  three  in 
number,  lie  upon  the  metacarpal  bones. 

The  Dorsal  interossei  are  four  in  num!>er,  larger  than  the  palmar,  and  occupy 
the  intervals  between  the  metacarpal  bones.  They  are  bi]jenniftu'm  muscles, 
arising  by  two  heads  from  the  adjacent  sides  of  the  metacarj>al  bones,  but  more 
extensively  from  that  side  of  the  metacarjial  b(uie  which  corresponds  to  ihe  side 
of  the  finger  in  which  the  muscle  is  inserted.  They  are  inserted  into  the  bases 
of  the  first  phalanges  and  into  the  aprmeurosis  of  the  common  extensor  tendon. 
Between  the  ihmble  origin  of  each  of  these  muscles  is  a  narrow  triangular  interval, 
through  the  first  of  which  passes  the  radial  artery  ;  throtigh  ihe  other  three  pa.sses 
a  perforating  branch  from  the  ileep  palmar  arch. 

The  First  tlorml  interoifxteoux  muitvh',  or  AMurtor  indirtii^  is  larger  than  the 
othei-s.  It  is  flat,  triangular  in  form,  and  arises  by  two  heads,  separated  by  a 
fibrous  arch,  for  the  passage  of  the  radial  artery  from  the  dorsum  to  the  palm  of 
the  hand-  The  outer  head  arises  from  the  upper  half  of  the  ulnar  border  of  the 
first  metacarpal  bone ;  the  inner  head,  from  almost  the  entire  length  of  the  radial 
border  of  the  second  metacarpal  bone;  the  tendon  is  inserted  into  the  radial  side 
of  the  index  finger.  The  tfceomt  an«l  thlnl  tlftntfil  /titt'ro»i<*-f  are  inserted  into  the 
middle  finger,  the  former  into  its  radial,  the  latter  into  its  ulnar  side.  Thv/furth 
is  inserted  into  the  ulnar  side  of  the  ring  finger. 

The  Palmar  interossei,  three  in  number,  are  smaller  than  the  Dnrsal,  and  placed 
upon  the  palmar  surface  of  the  metacarpal  bones,  rather  than  between  them. 
They  ari.se  from  the  entire  length  of  the  tnetacarjjal  hone  of  one  finger,  and  are 
inserted  into  the  side  of  the  base  of  the  first  phalanx  and  aptfneurotic  expansion 
of  the  common  extensor  tendon  of  the  same  finger. 

The  fin<f  arises  from  the  ulnar  side  of  the  secrind  metacarpal  bone,  and  is 
inserted  into  the  same  side  of  the  index  finger.  The  ttt-cotid  arises  from  the  radial 
side  of  the  fourth  metacarpal  bone,  and  is  inserted  into  the  same  side  of  the  ring 
finger.  The  fhinf  arises  from  the  radial  side  of  the  fifth  metacarpal  bone,  and  is 
inserted  into  the  same  side  of  the  little  finger.      Front  this  account  it  may  be  seen 
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that  each  finger  is  provirled  with  two  luterossei  muscles,  with  the  exception  of 
the  little  finger,  in  which  the  AlHliictor  luuacle  take;*  the  place  of  (»ne  of  the  pair. 

Kerves. — The  two  outer  LuinbricaleH  are  aupplted  hv  the  median  nerve ;  the 
rest  of  the  muscles  of  this  group,  by  the  ulnar.  Alt  the  luterossei  are  supplied  bv 
the  ulnar. 

Actions. — The  Palmar  interossei  muscles  aiiduet  the  fiufjers  to  an  imnpinarv 
line  drawn  longitudinally  thnnigh  the  centre  of  the  middle  finger;  and  the  Dorsal 
interossei  abduct  the  fingers  from  that  line.     In  addition  to  this,  the  Interossei,  in 


r-^ 


c^: 


Fto.  317.— The  DotsbI  interossol  of  loft  Imndl- 


Fio.  318.— Tile  Pnlmar  Interossei  of  loft  liand. 


conjunction  with  the  Liimbricales,  flex  the  first  phalanx  at  themetacarpo-phalangeal 
'joints,  and  extend  the  second  and  third  phalanges  in  c^tnserjnenceof  their  insertion 
into  the  expan.sinn  of  the  extensor  tendons.    The  Extensor  communis  digitorum  is 
believed  to  act  almost  entirely  on  the  first  phalanges. 


Sl'RFACK  FORM  OF  THE  FPPKR  EXTREMITY. 

Tlie  P»Ttoi'nfi»  mujor  lanyrt-ly  ittfluences  surface  i^trrn  an  J  wtnceals  a  co!isi(Iend)lc  part  of  the 
thonw'if  wall  in  t'rotJt.  Its  stenijil  origin  i)rfts<'nts  a  festooned  lx>rder  whicli  Kjuntls  and  deter- 
mines the  wiiltli  of  the  .stcnial  furrow.  Its  clavicular  origin  is  .'<oniewhat  depressed  and  flattened, 
and  lietwecn  the  two  jwrtions  of  the  muscle  is  otU*n  an  oblique  depression  whicdi  diflferentiates 
the  one  froiii  the  other  The  outer  margin  of  the  auist-le  is  generally  well  marked  ab«ive,  and 
iMinnda  the  infraclavicular  tljssa,  a  triangular  interval  which  separates  the  Rectonihs  major  from 
the  Deltoid.  It  gradually  l>et'oiues  leas  uiarkini  as  it  ai)prua»hes  the  tendon  of  insertion,  and 
becrimes  more  clo.sely  blended  with  llie  Deltoid  luusele.  The  Ifiwer  iMtrder  of  the  J^eetoralis 
major  forms  the  rounded  iinterior  axillary  fold,  and  oormsponds  willi  the  dirwtiou  of  tlie  fiflh 
rib.  The  J*ectonilis  mitiw  infiuouims  surface  form.  When  the  ann  ts  niised  its  lowest  glip  of 
origin  pmduees  a  local  fulness  just  below  the  border  of  the  anterJur  fold  of  the  axilla,  and  so 
serves  to  break  the  sharp  line  of  the  lower  border  of  the  Peetoralis  major  muscle,  which  is 
produced  when  the  arm  is  in  this  position.  The  origin  of  the  iSn-mtux  nutcpntit  pr^tduces  a  very 
characteristic  surface  marking,  \\njeu  the  arm  is  rai.sed  from  the  side  in  a  well-developed 
Kiibjeet,  the  five  ur  six  lower  sernflions  are  pl.tinly  discernible.  f«*rniing  h  zigzag  line,  caused  by 
the  series  of  digitations.  which  diminish  in  size  from  above  downward,  and  have  their  apiees 
arramred  in  the  form  nf  a  curve.  When  the  arm  is  lying  !)y  the  side,  the  first  serration  to 
apf>ear,  at  the  lower  margin  of  the  Peetordis  major,  is  the  one  attached  lo  the  fifth  rib.  The 
ihftoid,  with  the  prominence  of  the  uivi)er  extremity  of  the  humerus,  oriKjuces  the  rounded 
outline  of  the  shoulder.  It  is  rounder  and  fuller  in  front  than  kdiiind,  where  it  presents  a 
^mewhat  flattened  form.  Its  anterior  border,  al>ove,  presents  a  ronnded,  sliyhtly  curved 
Mininenoe,  which  bi»;mds  externaUy  tho  infraelavieular  fossa;  below,  it  is  closely  united  with  the 
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Fectoralis  major.  Its  posteriur  bordiT  is  (hin,  flattened,  and  .seixreely  uiarkeJ  above  ;  below,  it 
is  thicker  and  more  pmniinent.  AVhen  tbt:  muscle  is  in  aitiou,  the  middle  jwrtion  l>ccomes 
irregular,  presenting  altermite  longitudinal  eU-viit ions  and  depn'sisioiis,  the  elevations  eorresfwjnd- 
ing  to  the  fleshy  portions,  the  depressions  to  the  tendinous  interseetions  of  the  muscle.  Tlie 
insertion  of  the  I>eltoid  is  marked  hy  a  depression  on  the  outer  side  of  the  middle  of  the  arm. 
Of  the  seanular  muscles,  the  only  one  wliieh  materially  intluenees  surfaee  torni  is  the  Tvrt^ 
Mojor,  whieTh  assists  the  Latissimus  dorsi  in  fonning  the  thick,  rounded  fold  of  the  posterior 
boundary  of  the  axilla.  When  the  arm  is  raised,  the  {'uraeo-braehiatia  reveals  its<ilf  as  a  long, 
narrow  elevation  which  cnierpes  from  under  cover  of  the  anterior  fold  of  the  axilla  and  runa 
downward,  internal  to  the  shail  of  the  humerus.  When  the  arm  is  haneine:  by  the  side,  its 
fnmt  and  inner  part  presents  the  prominence  of  the  Bieep«,  bounded  on  either  side  by  an  inter- 
muscular depression.  This  musele  determines  the  eont^jur  of  the  front  of  the  arm,  and  extends 
fram  the  anterior  marjfin  of  the  axilla  to  the  bend  of  the  elbow.  Its  upper  tendons  are  con- 
et>aled  by  the  Pectoralis  major  and!  the  Deltoid,  and  its  lower  tetidon  sinks  into  the  space  at  the 
bend  of  the  eUww.  When  the  tnust^le  is  in  a  state  of  wmtpSete  contraction — that  is  to  say, 
when  the  forearuj  has  been  flexed  and  supinated — it  i)res(!nts  a  rounded  convex  form,  bidged 
out  laterally,  and  its  length  is  diminished.  On  each  side  of  the  Bicejjs,  at  the  lower  part  of 
tbe  arm,  the  Bntvlinliii  aiittcuft  is  discernible.  On  the  outer  side  it  forms  a  nanvw  eminence 
which  extends  some  distance  up  the  arai  along  the  Iwrder  uf  the  Biceps.  On  the  inner  side  it 
shows  itself  only  as  a  little  fulness  just  alwDvc  the  elbow.  On  the  back  of  the  arm  the  long  head 
of  the  Tn'cfm  may  lie  seen  as  a  longitudinal  eminence  emerging  from  under  cover  of  tlie  Deltoid, 
and  gradually  merging  into  the  longitudinal  flattened  plane  of  the  muscle  on  the  lower  part  of 
the  back  of  the  arm.  On  the  anterior  aspect  of  the  elbow  are  to  be  seen  two  muscular  eleva* 
tiotjs.  one  on  each  side,  .separated  above  and  converging  below  .so  lus  to  form  a  triangular  space. 
Of  these,  the  inner  elevation,  consisting  of  the  flexors  and  pronator,  fonna  the  |>rominence,. 
along  the  inner  side  and  front  of  the  fbreann.  It  is  a  fusiform  mass,  pointed  above  at  thai 
internal  condyle  and  ffradnally  tapering  off  below.  The  Pfonatur  ruth'i  tens,  the  innermost 
muscle  of  the  group,  tonus  the  boundary  of  the  triangular  space  at  the  bend  of  the  elbow.  It 
is  shorter.  les.s  prominent,  and  more  oblique  than  the  outer  bmmdarj^  TJie  most  pronunent 
part  of  the  eminence  is  produced  by  the  Mtxror  inrpi  rtHltaUg^  the  muscle  next  in  (»rder  on  the 
niner  side  of  the  preceding  one.  It  forms  a  rounded  (imminence  aI»ovc,  and  can  be  traced 
downward  to  its  tendon,  which  can  be  felt  lying  on  the  iront  of  the  wrist,  nearer  to  the  radial 
than  to  the  uhnir  hortJer,  and  to  the  inner  side  of  the  radial  artery.  The  l^thmtrifi  hntptg 
presents  no  surlace  juarking  above,  but  Ijelow  is  the  most  prominent  tendon  on  the  front  of  the 
wrist,  standing  out,  when  the  muscle  is  in  action,  sis  a  sharp,  tense  cortl  Iteneath  the  skin,  The 
Flf^xor  mhUnm  digititrum  di>es  not  directly  influence  surface  form.  The  positiim  of  its  four 
tendons  on  the  front  of  the  lower  jiart  of  tlie  forearm  is  indicated  hy  an  ehmgated  dej^ression 
between  the  tendons  of  the  Pahnaria  longus  and  the  Flexor  eart)i  ulnaris.  The  Fl^-ror  rnrpt 
tihutn'ji  occupies  a  small  part  of  the  posterior  surface  of  the  forearm,  and  is  separated  from  the 
extensor  and  supinator  group,  wliicn  occupies  the  greater  part  of  this  surface,  by  the  nltiar 
furrow,  produced  by  the  sulK-utaneoiis  ptisterior  Iwirder  of  the  ulna.  Its  tendon  can  be  perceived 
along  the  ulnar  lM>rder  of  the  front  of  the  forearm,  and  is  most  marked  when  the  hand  is  flexed 
and  addn<'ted.  The  dtH'p  nmsclesof  the  front  of  the  forearm  have  no  direct  influence  on  surfae*? 
form.  Tbe  external  griju|)  of  miLsclcs  of  the  foreann,  consisting  of  the  extensors  and  supi- 
nators,  iK^-npy  the  outer  and  a  considerable  jjortion  of  the  postcrit*r  surlaecof  this  region.  They 
form  a  fu.nifonu  ma.s.s.  which  is  altogether  on  a  higher  level  than  the  pronato-flexor  group.  lis 
apex  emerges  from  Ix-twecn  the  Tricejis  and  Uruchiidis  anticus  nniwlcs  .houh^  distance  above  the 
elbow-joint,  and  a<'quires  its  greatest  lireadth  opposite  the  external  condyle,  and  thence  gradually 
shades  off  into  a  flattened  surfiice.  AKjut  the  middle  of  the  forearm  it  divides  into  two  longi- 
tudinal eminences  which  diverge  from  each  other,  leaving  a  triangular  interval  l»etween  them. 
The  outer  of  these  two  groups  of  nuLselea  consistj*  of  the  Supinator  longus  and  the  Extensor 
carpi  radialia  longioret  brevior,  which  form  a  longitudinal  eminence  descending  from  the  exter- 
nal condyloid  ridge  tn  the  direction  of  the  styloid  process  of  the  radius.  The  other  and  more 
|iosterior  group  con.si.'its  of  the  Extensor  communis  digitoruni,  the  Extensor  minimi  digiti.  and 
the  Exten.**or  carni  ulnaris.  It  connnences  above  as  a  tapering  form  at  the  extenial  condyle  of 
the  hnnienis,  an<l  is  separated  behind  at  its  upper  part  from  the  Anconeus  by  a  well-marked] 
furruw,  and  below,  from  the  pronato-flexor  mass,  by  the  ulnar  furrow.  In  the  triangular  inter- 
val left  between  these  two  groups  the  exten.sors  of  the  thumb  and  index  finger  are  seen.  The 
only  two  mascles  of  this  region  which  require  special  mention  a.s  indepetulently  influencing 
surface  form  are  the  Supinator  longus  and  tne  Anconeus.  The  inner  border  (d"  the  Supinator'^ 
hfiif/na  forms  the  outer  l»oundary  of  the  triangular  apace  at  the  l>end  of  the  elbow.  It  com- 
mences as  a  rounded  bHjrder  aWvc  the  condyle,  and  is  longer,  less  oblique,  and  more  prominent 
than  the  inner  l>o(nidary.  Ijower  down,  the  muscle  forms  a  full  fleshy  mass  on  the  outer  side  of 
the  u|>pcr  |>art  of  the  lorearm,  and  Im'Iow  tapers  into  a  tendon,  which  may  Im?  traced  dowyi  to 
the  styloid  pnx't'ss  of  the  radius.  The  Anctmeiiit  presents  a  well-marked  and  characteristic 
surface  form  in  the  .shape  of  a  triangular,  sliyhtly  elevated  surfiu'c.  immediately  external  to  the 
subcutaneous  posterior  surface  of  the  olecranon,  and  diflferentiatcd  from  the  common  extensor 
group  by  a  well-marked  oblioue  longitudinal  depression.  Tlie  upper  angle  of  the  triamrle  corre^ 
snonds  to  tlie  extenial  condyle,  and  is  marked  by  a  depression  or  <limple  in  this  situation.  InJ 
tne  triangular  inten'al  caused  by  the  divergence  from  each  other  of  the  two  groups  of  muscles 
into  which  the  extensor  and  sujiinator  group  is  divided  at  the  lower  part  of  the  forearm  an 
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oblique  elonjrated  eminence  is  seen,  caiise<l  by  the  emergence  of"  two  t»f  the  vxtcnsors  of  the 
thumb  from  their  deep  origin  at  the  back  fjf  the  forearm.  Tlii»  eminence,  full  aUive  and  be- 
coming flattened  out  and  partially  subdivided  Indow.  niHN  downward  and  uotwanl  over  the  back 
and  outer  surfiiee  of  the  nulius  to  the  outer  side  of  the  wrist-joint,  where  it  forms  a  ridge, 
especially  marked  when  the  thumb  is  extended,  which  passes  onward  to  the  posterior  aspect  of 
the  thnmt).  The  tendons  of  most  of  the  extensor  muscles  are  to  l»e  seen  and  felt  at  the  level 
of  the  wrist-joijit.  Mo.>>t  extcnjidSy  are  the  tendons  of  the  Extensor  ossts  metacarpi  fM>liicis  and 
the  Extensor  breyis  pollifis,  forming  a  vertical  ridge  over  the  outer  side  of  the  joint  from  the 
styloid  [►r*M;esi.s  of  the  radius  to  the  thumb.  Internal  to  this  is  the  obIi(|ue  ridge  jirmlut'cd  by 
the  tendon  of  the  Extensor  lom^us  pollicis,  verj,-  noticeable  when  the  muscle  is  in  action.  The 
Exten.'Ji*r  carpi  riulialis  l«»n!.'ior  is  s<:anHdy  to  l)e  felt,  but  tin-  K.xttiis<jr  carpi  nidialis  brevior  can 
l>e  distinctly  jHTccived  'a&  a  vertical  ridge  etuerging  trt»m  under  the  inner  bonier  of  the  tendon 
of  the  Extens<ijr  loiigus  pollicis,  when  tne  hand  is  forcibly  extended  at  the  wrist.     Internal  to 


l>e  distinctly  jHTccived  a^i  a  vertical  ridge  etuerging  trt»m  under  the  inner  bonier  of  the  tendon 
"         s  pollicis,  when  tne  hand  is  forcibly  extended  at  the  wrist.     Internal  to 
this,  again,  can  be  felt  tne  tendons  of  the  Extens*ir  indicis,  Exlens<ir  c<>nimuiiis  diiritorum,  and 


Extensor  minimi  digiti ;  the  latter  tendon  Wing  separated  from  those  of  the  common  extensor 
by  tt  nlight  furrow.  The  must-les  of  the  hand  are  principally  concerned,  as  far  iis  regards  sur- 
facefonn,  in  producing  the  thenar  and  hyp<jthenar  eminences,  and  individually  are  not  to  be 
distinguished,  on  the  surface,  from  each  other.  The  AiUlnclor  trmijtvfiitutf  pitltiris  is,  however, 
an  exception  to  this;  its  anterior  Ixmler  gives  rise  to  a  ridge  acn^ss  the  web  of  skin  connecting 
the  thumb  to  the  rest  of  the  hatid.  The  thenar  eminence  is  much  larger  and  rounder  ilian  the 
bypothenar  one,  wliieh  presents  a  longer  and  narrt»wer  eniinerjce  along  the  ulnar  side  of  the 
hand.  When  the  I*(tf/})nns  hnns  is  in  action  it  prtMJnces  a  wrinklinc  olthc  skin  over  the  bypo- 
thenar eminetK'c.  and  a  deep  dimple  on  the  ulnar  border  of  the  hand.  The  anterior  extremities 
of  the  LumLnatl  jnuschx  liflp  t^»  produce  t!io  soil  eniinetices  jusl  behind  the  clefts  of  i he  fingers. 
s«'[»:irated  from  eaj^h  other  by  dejtressions  corresponding  to  the  flexor  tendons  in  their  sheaths. 
B*_-twccn  the  thenar  ami  hytMnthenar  eminences,  at  the  wrist-joint,  is  a. slight  groove  or  dei>ression, 
wideniuir  i»ut  as  it  apprmiches  the  tinsrers:  beneath  this  we  have  the  .'Strong  cintnil  part  of  the 
palmar  fa.s<*ia.  Here  we  have  .some  furrows,  which  are  pretty  constant  in  their  arrangement, 
and  bear  some  resemblance  Ui  the  letter  M.  One  of  thest^  furrows  passes  obliquidy  oiUwaril 
from  the  groove  between  the  thenar  and  bypothenar  regions  to  the  head  of  the  meta«'arp»l  bone 
of  the  index  finger.  A  st;cond  jiasses  inward,  with  a  siicht  imiination  upwani,  fr«>m  the  termi- 
nation of  the  first  to  the  ulnar  side  of  the  hand.  A  thinl  runs  pandlcl  with  the  second  and 
about  three-quarters  of  an  inch  lielow  it.  Lastly,,  crossing  these  two  latter  furrows,  is  an  oblique 
furrow  ^larallel  with  the  first.  The  .skin  of  the  palm  «>f  the  hand  iliffers  curisidcrably  from  that 
of  the  forearm.  At  the  wrist  it  .suddenly  becomes  hard  and  den.^e.  and  «>vcrcd  with  a  thick 
h^yer  of  cuticle.  The  skin  in  the  thenar  region  pn^st^nts  thes<^  chara<'teri.stics  less  ti)an  elsewhere. 
In  spite  of  this  hardness  and  density,  the  skin  of  the  palm  is  exceedingly  setisitive  and  very 
vascular.  It  is  destitute  of  hair,  and  no  sebaceous  fbllielcs  have  been  fijund  in  this  region. 
Over  the  fingers  the  skin  again  becomes  thinner,  especially  at  the  flexures  of  the  joints,  and 
over  the  termitial  phalanges  it  is  thrown  into  numerous  parallel  ridges  in  conse«)iience  of  the 
arrangement  of  the  papilhe  in  it.  The  sniH'rficial  fiiscia  in  the  palm  is  made  up  of  dense  fibro- 
fatty  tissue.  Tliis  ti.sstie  bind.s  down  the  skiu  st)  firndy  to  the  deep  ludmar  fa.s<?ia  that  very  little 
movement  is  jfermitted  between  the  two.  On  the  back  of  the  hand  the  lknml  htkrmsci  pro- 
duce elongated  swellings  l>etwecn  the  metacarpal  lM>nes.  The  first  dorsal  inten»s.seous  ( Al«luctor 
indicisK  when  the  thumb  is  eK)sely  atlducted  to  the  hand,  forms  a  prominent  fusifonn  bulging; 
the  other  iutero.ssei  are  not  w>  marked. 


SrUGICAL  ANATO.MV  OF  THE  rPPEK  EXTREMITY. 

The  student,  having  completed  the  di.ssection  of  the  mu.sclcs  of  the  upper  extremity,  should 
consider  the  effects  likely  to  be  pnxluced  by  the  action  of  the  various  muscles  in  fracture  of  the 
bones. 

In  considering  the  actions  nf  the  various  muscles  upon  fractures  of  the  upjwr  extremity,  I 
have  selected  the  most  eouimon  fitrms  of  injury,  both  Ibr  illustration  and  description. 

Fracture  of  the  nuihlff^  *>/  the  cfnvicff  {¥'\)i.  310)  is  alwavs  attended  with  considerable  dis- 
placement: the  inner  end  of  the  outer  fragmetit  is  displaced  inwanl  and  backward,  while  the 
outer  end  of  the  .same  fragment  is  rotate<l  forward,  owmg  to  the  displacement  backward  of  its 
inner  end.     The  wht)le  out<'r  fragment  is  sonievvliat  depressed. 

The  displacement  is  produced  as  follows:  imvftrif,  by  the  muscles  paasinir  from  tlie  chest  to 
the  outer  fraL'ment  of  the  clavicle,  to  tlie  scapula,  and  to  the  humerus — viz.  the  SuUdavius,  the 
Pectoralis  mintir  and  major,  and  the  Latissimus  dorsi ;  fMu/cnyinf,  with  conseoucnt  rotation  of 
the  outer  end  of  the  outer  fnigment  fonvanl  by  the  Pci-toni!  muscles.  The  depression  of  the 
whole  outer  fragment  is  i>ri>duc<Ml  by  the  weight  of  the  ann  and  by  the  eoutraction  of  the  Pcltoid. 
The  outer  end  fif  the  inner  fragment  appears  to  be  elevated,  the  skin  being  drawn  trnst-ly  over 
it ;  this  is  •jwing  to  the  ilepre.'ision  of  the  outer  fragment,  as  the  inner  fragment  is  usually  kept 
fixed  by  the  costo-rlavicular  lierament  and  by  the  untaw^onisui  between  the  Stemo-mustoid  and 
Pectonilis  major  muscles.  But  it  tnay  be  rai.sed  by  an  urmsually  strong  Sterno- mastoid,  or  by 
the  inner  end  of  the  ottter  fragment  getting  l>eUiw  ami  liehind  it.  The  cau.^s  <>f  ilisplacement 
having  been  ascertaineil,  it  is  ea.sy  to  aiqdy  the  appropriate  treatment.  Tlie  outer  fVagnjent  is 
to  be  drawn  outward,  and,  toirether  with  the  scapula,  raised  upward  to  tt  level  with  the  inner 
fragment,  and  retained  in  that  |>osition. 
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Fm.  3ia.— Fracture  of  the  middle  of  the 
clavicle. 


Tij  fraeLurc  of  ihc  acromiuf  tmf  nf  flir  clavidf,  l:>etween  the  conoid  wnd  ti-apezoid  iigaments, 
ouly  slight  displaccuieut  occurs,  as  tbeise  lijrainents,  from  iheir  •jbliqiie  insertion,  serve  to  huld 

both  ixirtions  ofthe  b<jne  in  iipi>ositi<HL  Fnu'ture,  iiho, 
of  the  stfi'tiaf  t^wL  iiUenjal  to  the  c<jsto-cl!ivienlar  h^rji- 
ment,  is  attended  with  oidy  shght  dispW-eiuenl,  this 
li^rament  serving  to  retain  tlie  fragnieiitj*  in  close  sippo 
sitiori. 

Fraeture<»f  t!ie  nermnifm  procrns  ui^u ally  arises  from 
violeuee  a|>i>hed  to  (he  upper  and  outer  part  of  the 
shouhier ;  it  is  geiiemlly  konwn  by  the  rotiuidity  of  the 
shoulder  heinjr  lost,  from  the  Dehoid  drawin*:  the  frac- 
tured iMirtion  downward  iind  f  »rwartl ;  and  the  (hsplaee- 
uient  way  easily  he  discovered  by  tmeinK  the  margin  of 
the  claviele  outward,  when  the  fni?ineiit  will  be  tnund 
restinp  on  the  front  and  upper  part  of  the  head  id'  the 
hiunenw.     In   order  to   relax  the   anterior  an<l   outer  J 
fibres  of  the  Ik-ltoid  fibe  upjiitsing  muscle),  the  anal 
shonbt  be  drawn  tbrward  across  the  client  atid  the  elbow  ' 
well  raii^cd.  so  that  the  head  ol'  the  Iwoe  may  press  the 
ttcrotoinn  prticcN-  upward  atid  retain  it  in  iti<  positiim. 

Frticture  of  (he  ro/v^roir/  jn-ttet.ts  is  an  extremely  rare 
accident,  and  is  usually  canscil  by  a  sharn  blow  on  tlie 

1)oint  of  the  shtmlder.  Displacement  is  nere  produced | 
jy  the  combined  actions  of  the  IVctondis  minor,  short 
head  of  the  IJioeps.  and  Coraeo-bracliialis,  the  loruier 
muscle  dniwin*  the  fra^^ment  inward,  and  the  latter 
ilirectlv  downward,  the  amount  of  displacement  Ixjing 
limited  by  the  connection  ol'thi!*  pr<KVSS  to  the  acromion 
by  meauHi  of  the  eomeo-aeromial  liwatnent.  In  orrier  to 
relax  these  inu!!M;les  and  replace  the  fraenients  in  eloise 
apposition,  the  forearm  should  be  Hexed  ,*»  a^i  to  relax 
the  Biceps,  and  the  ann  drawn  forwani  ami  inward  across  the  chest,  so  as  to  relax  the  Coraco- 
hraohittli« ;  the  humerus  should  theti  In?  pushed  ujiward  against  the  eoraw- acromial  ligament, 
and  the  arm  retained  in  that  position. 

Fracture  of  the  surtjiail  nec/^  nf  (In:  humrnut  (Fi^,  320}  is  verj^  common,  is  altendcd  with 
eonsiderable  displacement,  and  its  apfwarances  ixtrivspond  somewhat  with  those  t if  dislo<^at ion 
of  the  head  of  the  hnmenis  into  the  axilla.  The  tipper  fragment  is  slightly  elevnted  njider  the 
(»raco-acmmia]  ligament  by  the  muscles  att4ichcd  to  the  greater  and  lesser  lubero.siiies;  tiie 
lower irajCTuent  is  drawn  inward  by  the  Pet^tondis  major,  Latissimus  dorsi,  and  Teres  major;  and 
the  humerus  is  thrown  obliquely  outward  Irom  the  side  by  the  Deltoid,  and  occasionally  elevated 
so  as  to  project  beneath  ami  in  fmnt  of  the  <-oracoid   ]»rocess.     The  deformity  is  reduced  by 

fixing  the  shouhier  and drawine  the  arm  ontwurd  and  down*i 
ward.     To  counteract  the  oji]nis}ng  muscles,  and  to  keep  the] 
fragments  in  [wsition,  the  arm  shtiuld  Im?  <]rawn  fr*iin  the  side  j 
and  pasteboard  splints  applied  on  its  four  sides ;  !i  lame  imnical-  i 
shaped  pad  sliould  In-  placed  in  the  axilla,  with  the  base  tunied 
upwanl  and  the  elb<*w  apprnximated  to  the  side,  and  retained 
there  by  a  broad  rtdler  passed  round  the  chest  ;  the  forearm 
should  then  be  Hexed,  and  the  hnnd  supported  in  a  sling,  care 
being  taken  ni>t  to  raij-e  (he  ellxnv.  othcntvise  the  Unver  fmg- 
ment  may  he  disjihu'ed  upward. 

In  fracture  of  the  shu/f  of  thr  httmtrux  Iielow^  the  inser- 
tion of  ihe  Pectoralis  major,  I^atissimus  donsi,  and  Teres  major, 
and  above  the  insertion  of  (he  Deltoid,  there  is  al.>H)  consider- 
able defiinnity,  the  n[>pcr  fr.ignrent  Ixniig  drawn  inward  by  the 
first -merftiofieil  muscles,  and  (be  lower  fragnient  upward  and 
outward  by  the  Deltoid,  prodneing  shortening  of  the  limb  and 
a  considerable  proinincine  ut  the  seat  <d' Tract luv.  from  the 
fractured  eniis  of  (he  biine  riding  over  one  another,  especially 
if  the  fracture  takes  place  in  an  oblii(ue  direction.  The  fniir* 
ineuts  may  1k'  brought  into  apjKisilion  by  extension  from  the 
elbow,  and  retained  in  that  position  by  adopting  the  same 
means  as  in  the  preceding  injury. 

Ill  fractures  of  the  shnft  of  thf  hum*'rm  immediately  below 
the  insertion  of  the  Deitnid.  the  amount  of  deformity  defKjmls  greatly  ujion  the  direction  of  the 
fracture.  Il'  it  occurs  in  a  tnuisverse  direction,  only  slight  dis|>lacen]ent  takea  place,  the  unper 
fragment  being  drawn  a  little  forwani;  but  in  oblique  fracture  the  e<:>mbine<i  actions  oi  the 
Biceps  and  Braehialis  antieus  muscles  in  front  and  t!ie  Triceps  l»ehind  draw  upward  the 
lower  fragment,  causing  it  to  uhde  over  the  upper  fragment,  either  backward  or  forward, 
aceonling  to  the  direction  of  the  fracture,  Sinijde  extensioji  rcdtu'cs  the  deforaiity.  andj 
the  application  of  splints  on  the  four  sides  of  the  arm  will  retain  the  fragments  in  apposition.] 
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Fio.  82D.— Fracture  of  the  suTjrtcal 
neck  of  the  humorus. 
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Fic.  321.— Fracture  of  the  humemt 
above  the  lumdyJes. 


Canj  i*liouU  be  taken  not  to  raise  the  elbow,  but  the  loreami  uml  band  luay  be  sup|>orte<l 
in  a  8ling. 

Fracture  of  the  hwnwni^  (Fi^.  321)  imiuediately  above  the  c«jndylea  deserves  very  atleutive 
ct»i)i*iderati<>H.  iw  (he  peneml  apijcamiiues  t'orresjKJiid  s<>mewhat  with  those  produced  by  sejy- 
ariitioii  of  the  epiphysis  of  the  hunjcras,  and  with  those 
uf  di.sloL-alioii  of  the  radius  and  ulna  barkward.  If  the 
direction  of  the  frai'ture  is  olibquc  frotrj  alKive,  downward 
uiid  fonvard,  the  lower  fratrnieiit  is  drawn  ujiwani  and 
Imt'kward  by  tho  Bracliiabs  aiitivus  uiid  Biceps  in  front  and 
the  Triceps  behiml.  T!iis  injury  may  br  diafmosed  from  di.H- 
hw^ation  by  the  increjcsed  mobility  in  fnictiire,  tlu*  existence 
^i'i  crepitiw,  and  the  fact  of  tlie  defonuity  bt-tiiL'  remedied  by 
extension,  on  the  dist'ontiimujiee  of  which  it  Is  reprodwerh 
The  age  of  the  patient  i»  of  iiuportanee  in  distinirnishine  thi« 
form  of  injury  from  separjition  of  the  epiphy:^is.  If  frac- 
ture occurs  in  the  op]K}site  direction  to  that  Khown  in  the 
aeconipanyiiig  figure,  the  lower  frairuient  is  dnnvti  upward 
and  forward,  eausing  a  considerable  promincnee  in  front,  and 
the  upper  fra?:ment.  projects  ba<;kward  beneath  the  tendon 
of  the  rriceiKs  muwle. 

Fracture  of  tlie  olfrrnnon  prorrxn  (Fig.  322)  is  a  frciiuent 
accident.  The  detached  fnijrment  is  di>«p1aeedl  upward,  by 
the  action  of  the  Triceps  muwlc.  liroiii  half  an  inch  to  two 
inches;  the  prominence  of  the  elbow  is  cous<>picntly  lost, 
and  a  dee|>  hollow  is  felt  at  the  Imck  part  of  the  joint, 
wlitch  is  much  incn'ased  on  flexiuir  tlie  limb.  The  patient 
at  the  same  time  loses,  more  or  less,  the  power  of  extending 
the-  forearm.  Tbe  treatment  consi.sts  in  relaxing  the  TrieeifS 
by  extending  the  limb,  and  retaining  it  in  the  extetided  posi- 
tion by  niean.s  of  a  long  straight  Hpltnt  applied  to  the  front 
of  the  arm;  the  fragments  are  thus  brought  into  close  ap]iosition,  and  may  be  further  approxi- 
mated by  drawing  down  the  npi>er  fragment.     Union  is  iren<'ndly  ligamentous. 

Fracture  of  the  neck  of  thf  radius  is  an  exceedingly  rare  accident,  and  is  gencndly  caused 
bv  dinx't  violence.  Its  diagnosis  is  somewhat  obscure,  on  atrount  of  the  slight  deformity  visible, 
the  injured  part  being  surroundetl  by  a  larsfc  number  of  mus^des ;  but  the  movements  of  prona- 
tion and  supination  are  entirely  lo.st.  The  upjHjr  fragment  is  drawn  ciutward  by  the  Supinator 
brevis,  its  extent  of  displacement  being  limited  by  the  attachment  o\^  the  orbicular  ligament. 
The  lower  fragment  is  drawn  forward  and  slightly 
npvvanl  by  the  Bic*'ps.  ami  inward  by  the  l*ro- 
nator  radii  teres,  its  displacement  forward  ainl 
upward  being  counteracted  in  some  decree  by 
the  .Supinator  brevis.  The  tr<?:atmeiit  essentially 
oonsiftts  in  relaxinj^  the  Biceps,  Supinat«>r  brevis, 
and  Protmtor  radii  teres  muscles  hfl^ltep  the 
forearm,  and  placitig  it  in  a  pos^RWdway 
between  pronation  ami  supination,  extension 
having  been  previously  luade  so  as  to  bring  the 
parts  m  apposition. 

In  fracture  of  tbe  ntdhts  (Fig.  i'lZ)  near 
its  centre,  the  upper  fniement  is  drawn  upw.ird 
by  the  Bici-ps  and  inward  by  the  Pronator  mdii 
teres.  Iiuldinir  a  jmsitirtn  midway  iKaween  pro- 
nation and  suiiination.  and  a  degree  of  fulness 
in  the  upper  half  of  tlie  for»?arm  is  thus  i»ro- 
duced :  the  lower  fraement  is  drjiwn  downward 
and  inward  tftwarfl  thi'  ulna  by  the  Pronator 
i|uadratus.  and  thrown  into  a  state  of  pnuiation 
by  tbe  sjune  muscle:  at  the  same  time,  tlie  Su- 
pinator lungu."*,  by  elevating  the  styloid  priices.s.  into  which  it  is  inserted,  will  serve  to  deprt'ss 
the  upper  end  of  the  lower  fnigment  still  more  towar<i  the  ulna.  In  or<ler  to  relax  the  opjWng 
musilcs  the  forearm  sliould  be  bent,  and  the  limb  placed  in  a  position  midway  between  jirona- 
tion  and  supination;  the  fracture  is  then  easily  reduced  by  extension  fnmi  the  wrist  and  elbt>w: 
wcll-paddea  splints  should  be  applied  on  l^tth  sides  of  the  forearm  from  the  elbow  to  the  wrist ; 
the  hand  being  allowed  t*»  tall.  will,  by  \t<  own  wci^dit.  counter.ict  tbe  action  of  the  Pronator 
qua<!ratus  and  Supinator  longus,  and  elevate  the  lower  fragment  to  the  level  of  the  upper  one. 

In  fracture  of  the  s^hnft  o/tfif  nfn^i  the  upper  fragment  retains  its  usual  iKisition.  but  the  lower 
fragment  is  drawn  outward  toward  the  radius  by  the  Pronator  quadratus,  producing  a  well-unirked 
depression  at  the  seat  of  fnicturc  and  some  ftdness  on  tlie  dorsal  and  palmar  surfaces  of  the 
forearm.  The  fracture  is  ea»«ily  reduced  by  extension  frtun  the  urist  and  forearm.  The  fore- 
arm should  be  flexed,  and  placed  in  a  pojiition  midway  Ijetween  pnjnation  and  supination,  and 
well-padded  splints  applied  trr»m  the  elbow  to  the  ends  of  the  fingers. 


Fio.  322. — Fracture  of  the  olecranon. 
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In  fraetnre  of  the  nluiftx  of  the  rrifUufs  ami  ultm  foffefhrr  tbf  lower  fragments  are  drawn 
upward,  wnietiuies  forwanl,  sometiiues  baokwanl,  HwonliriL'  to  the  direetitm  ut'  the  traiture. 
by  the  combined  actions  of  the  Flexor  and  Extonst»r  inu^-les,  produein^'  a  de^Lrrt'O  of  fubiONs  on 

tUv  dorsal  or  pahiiar  smrtact'  ot  tbe  f«treami;  at 
the  .siiue  time  the  two  fniirtueiits  are  dniwn  into 
coTjtact  by  the  Prutiator  <|ua<lriitus,  tlie  radius 
being  in  a  ^tate  of  pronation  :  ttie  upper  ihip- 
inent  of  the  mdiii**  is  drawn  upward  and  inward 
bvthe  Bieep.«*and  Pronator  nidii  teres  to  a  higher 
level  than  the  ulna;  the  upper  portiiuj  of  the 
nlna  is  slightly  ek-vatetl  by  the  Brachialis  antieus. 
The  i'raetnre  n>!iy  be  reduced  by  extension  from 
the  wrif«t  and  ellmw.  imd  the  foreann  i^liould  l>e 
pliM-ed  in  the  same  posit iun  as  in  fraeture  of  the 
ulna. 

In  fraeture  of  the  Inurr  tutf  uf  fhr  mth'tts 
(Fis.  'd'24}  the  ilisphu'etnent  whieb  is  i>r<Hluced 
IS  verj'  considerable,  and  bears  some  resemblanee  to  dislooation  ul"  the  earpus  baekward.  from 
wliieh  it  should  be  earcfully  distinguished.  The  lower  tVtignient  is  drawn  upward  and  baekward 
behind  the  upper  frairnient  by  the  eoiiibined  aetions  ol' tbe  Supinator  Iohlmis  and  the  flexors  atid 
ihe  extensors  of  the  tlnnnb  and  earpus,  |)rodneitig  a  well-nmrked  proniinenee  <m  the  baek  of  die 
wrist,  with  a  deep  dejiression  above  it.  The  u[>per  Irajriuent  projects  forwanl,  often  laeeratiiig 
the  substanee  of  the  Fr«mator  ipiadratns,  and  is  drawn  by  this  nius^le  into  close  etrtUact  with  the 
lower  end  of  the  ulna,  cauiiing  a  pi"ojeetion  on  the  anterior  aurtace  of  the  foreann,  immediately 


Tia.  323.— Frnctun-  of  ihe  slmfl  of  tUe  radius. 


V 


Fw.  aw.— Fracture  of  tbe  lower  end  f>f  the  radius. 

above  the  carpus,  firom  the  flexor  tendons  being  thrust  forward.  Tliis  fraeture  may  be  distin- 
cuishcd  from  dislocation  by  the  deformity  bein>f  removed  on  makinjr  sufficient  extension,  when 
crepitus  may  be  occasionally  dcteeied ;  at  (he  same  time,  on  extension  lieing  discfmtinued,  the 
jiarts  immediately  resume  their  deformed  ajjpearance  (si-e  al»io  page  234).  The  age  of  the 
patient  will  id»>  assist  in  detennining  whether  the  iiyiiry  is  fraeture  or  sejiaration  of  the  epiph- 
ysis. The  treatment  consists  in  flexing  the  forearni.  and  making  imwertul  extension  ironi  the 
wrist  and  elbow,  depressing  at  the  sjime  time  the  radial  side  of  the  hand,  and  retaining  the  parts 
in  that  position  by  well- padded  pistni-shttptd  splines. 

MUSCLES  AND  FASCIA  OF  THE  LOWER  EXTREMITY. 

The  Mupt^les  of  the  Lower  Extremity  are  sttbdivided  into  groups,  corresponding 
with  the  different  regions  of  the  limb. 


Iluc  Region. 
Psoas  magnus. 
Psoas  parvus. 
Iliacus. 

TlIKiH. 

Anterior  Femoral  Region, 

Tensor  vagina?  feraoris. 

Sartorius. 

R  ectus. 

Viis.tu8  externus. 

Vasttia  internus. 

Crurcus. 

Subcrnreus. 


Internal  Femoral  Region. 

Gracilis. 
Peetineus. 
Addwetor  loDgus. 
Adductor  b  re  via. 
Adductor  magnus. 

Hip. 

iJluteal  Region. 

Gluteus  maximus. 
Gluteus  medius. 
Gluteus  minimus. 
Pvrifnrmis, 


THE  ILIAC  REGION. 


COS 


Gemellus  superior. 
Obturator  internus. 
Genie II 11 8  inferior. 
Obturator  extermia. 
Quadratos  femoris. 

Posterior  Femoral  Region. 
Biceps. 

Semitendinosus. 
Semimembranosus. 

Leu. 
Anterior  Tihto-fihuJar  Region. 
Tibi.tlis  anticus. 
Extensor  kmgus  digitonim. 
Extensor  pro|irius  hallucis. 
Peroneua  tertius. 

Posterior  Tihio-Jihular  Region. 

Sufxrjxcifd   Latter. 

Gastrocnemius. 

Pbmtaris, 

Soleus. 

Deep  L-ayer. 
Pojiliteus. 

Flexor  longus  Lallucis. 
Flexor  longus  digitorum. 
Tibialis  posticus. 


Fibular  Region. 

Peroneus  longus. 
Peroneua  b  re  vis. 

Foot. 

Dorsal  Region. 

Extensor  brevis  digitorum. 

Plantar  Region. 

Fimf   Ltttjtrr. 

Abductor  liallucis. 
Flexor  brevis  digitorum. 
Abductor  minimi  digiti. 

Second  Lttyer. 
Flexor  accessorius. 
Lumbricales. 

Thml  Layer. 
Flexor  brevis  hallucis. 
Adductor  oblirpuis  ballucis. 
Flexor  brevis  minimi  digiti. 
Adductor  transversus  pedis. 

Fourth  Laytr, 

The  Interossei. 


Psoas  magnus. 


ILIAC    REGION. 

Psoas  parvus. 


ni 


lacus. 


Dissection. — No  detnile<l  descriiitJon  is  retjiiircd  for  the  disseotion  of  theise  iuu<sclcs.  On 
the  removal  of  tlie  vist-era  from  the  jilxlunien  iJiey  iire  expowid,  cuvi'red  by  the  ix-ritum-uiu  tiiid 
a  ihJn  layer  of  fns«?ia,  the  iliac  fascia. 

The  iliac  fascia'  is  the  aponeurotic  layer  which  lines  the  hack  part  of  the 
abdominal  cavity,  and  covers  the  Psoas  and  Iliacus  muscles  thnmghout  their  whole 
extent.  It  is  thin  above,  and  becomes  gradually  thicker  below  as  it  approaches 
the  crural  arch. 

The  portion  corering  the  Psoas  is  attached,  above,  to  the  ligamentum  arcuatum 
internum  ;  internally,  by  a  series  of  arched  processes  to  the  intervertebral  substances 
and  prominent  margins  of  the  bodies  of  the  vertebra?,  and  ti>  the  upper  part  uf  the 
sacrum,  the  intervals  so  left,  opposite  the  constricted  portions  of  the  bodies, 
transmitting  the  lumbar  arteries  and  filaments  of  the  .sympathetic  nerve.  Ex- 
ternally, above  the  crest  of  the  ilium,  this  portion  of  the  iliac  fascia  is  continuous 
with  the  anterior  lamella  of  the  lumbar  fascia  (see  ]>age  4:^^*),  but  below  the  crest  I 
of  the  ilinm  it  is  continuous  with  the  fascia  covering  the  lliacus. 

The  portiun  investing  the  fUacus  is  connected  externally  to  the  whole  length 
of  the  inner  border  of  the  crest  of  the  ilium,  and  internally  to  the  brim  of  the 
true  f^elvis,  where  it  is  continuous  with  the  periosteum,  and  at  the  ilio-pectineal 
eminence  it  receives  the  tendon  of  insertion  of  the  Psoas  parvus,  when  that  muscle 
exists.  External  to  the  femora!  vessels,  this  fascia  is  in<:imately  C4>nnected  to  the 
posterior  margin  of  FVmpart's  ligament,  and  is  continuous  with  the  fascia  trans- 
versalis.  Internal  to  the  vessels  it  is  attached  to  the  ilio-pectineal  line  behind  the 
conjoined  tendon,  where  it  is  again  continuous  with  the  transversalis  fascia;  and, 

*  The  student  must  not  confound  this  fuscia  with  the  Uiae  portion  of  tfu/agcia  lata  (see  p.  510). 
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corresponding  to  the  jioint  wliere  the  femoral  vessels  pass  into  the  tlii<Th,  this  fascia 
descends  behind  them,  forming  the  posterior  wall  of  the  erural  sheaih.  Thin 
portion  of  the  iliac  fascia  which  pussett  hehind  the  femoral  vessels  is  also  attached 
to  the  ilio-pectiueal  line  beyond  the  limits  of  the  attachment  of  the  conjoined 
tendon  ;  at  this  part  it  is  continuous  with  the  pubic  |>ortion  of  the  fascia  lata  of 
the  thigh.  The  external  iliac  vessels  lie  in  front  of  the  iliac  fascia,  hut  all  ihe 
branches  of  the  lumbar  jdcxus  behind  it;  it.  is  separated  from  the  peritoneum  by  a 
quantity  of  hiose  areolar  tissue. 

The  Psoas  magnus  (Fig.  32(5)  is  a  kmg  fusiform  muscle  placed  on  the  side  of 
the  lumbar  region  of  the  spine  and  margin  of  the  pelvis.  It  arises  from  the  front 
of  the  bases  and  lower  borders  of  the  transverse  processes  of  the  lumbar  vertehrtB 
by  five  fleshy  slips;  also  from  the  sides  of  the  bodies  and  the  corresponding 
intervertebral  substances  of  the  hi-st  dorsal  and  all  the  hnnbar  vertebra?.  The 
muscle  is  connected  to  the  bodies  of  the  vertebne  by  five  slips:  each  slip  is  attached 
to  the  up])er  and  lower  margins  of  two  vertebnv,  and  to  the  intervertebral  sul»stanee 
between  them,  the  .slips  themselves  being  connected  by  the  tendinous  arches  which 
extend  across  the  constricted  part  of  the  bodies,  and  beneath  which  pass  the  lumbar 
arteries  and  sympathetic  nerves.  These  tendinous  arches  also  give  origin  to 
muscular  fibres,  and  protect  the  blood-vessels  and  nerves  from  jiressure  during  the 
action  of  the  mu.scle.  The  first  slip  is  attached  to  the  contiguous  margins  of  the 
last  dorsal  and  first  lumbar  vertebne;  the  last  to  the  contiguous  margins  of  the 
fourth  and  fifth  lumbar,  and  to  the  intervertebral  substance.  Fnmi  these  points 
the  muscle  passes  down  across  the  brim  of  the  pelvis,  and,  dimitdshing  gradually 
in  size,  j>asses  beneath  Poupart'a  ligament,  and  terminates  in  a  tendon  which, 
after  receiving  the  fibres  of  the  Ilia<;us»  is  inserted  into  the  lesser  trochanter  of 
the  femur. 

Relations. — In  the  lumbar  region  :  by  its  anterhr  »urfaet\  which  is  placed 
behind  the  j)eritoneum,  with  the  iliac  fascia,  thelJgamentum  arcuatum  internum, 
the  kidney.  F*8oas  parvus,  renal  vessels,  ureter,  8|ienuatic  vessels,  genitoerural 
nerve,  and  the  colon:  by  it»  posterior  xiiffttrr,  with  the  transverse  processes  of  the 
lumbar  vertebni^  and  the  Quadratus  lumborum,  frnm  which  it  is  se|)arated  by  the 
anterior  lamella  of  the  hnnbar  fascia.  The  anterior  crura!  nerve  is  at  first 
situated  in  the  substance  of  the  muscle,  and  emerges  from  its  outer  border  at  the 
lower  part.  The  lumbar  plexus  is  situated  in  the  ]K)sterior  part  of  the  substance 
of  the  muscle.  By  its  itittt:r  ifiifr  the  muscle  is  in  relation  with  the  bodies  of  the 
lumbar  vertebrae,  the  lumbar  arteries,  the  ganglia  of  the  symjiathetic  nerve,  and 
their  branches  of  communication  with  the  spinal  nerves:  the  lumbar  glanils ;  the 
vena  cava  inferior  on  the  right  and  the  aorta  on  the  left  side,  and  along  the  brim 
of  the  pelvis  with  the  external  iliac  artery.  In  the  thigh  it  is  in  relation,  in  front, 
with  the  fascia  lata;  behind,  with  the  capstdar  ligament  of  the  hip.  frtun  which  it 
is  separated  by  a  synovial  bursa,  which  fretpiently  c<  inmunicates  with  the  cavity 
of  the  joint  through  an  opening  of  variable  size;  by  its  inner  bordt-r,  with  the 
Pectineus  and  the  femoral  artery,  which  slightly  overlaps  it:  by  its  outer  border^ 
with    the  luiteririr  crural  nerve  and  Iliactts  muscle. 

The  Psoas  parvus  is  a  long  slender  muscle  jdaceil  in  front  of  the  Psoas  raagnus. 
It  arises  from  the  sides  of  the  bodies  of  the  last  dorsal  and  first  lumbar  vertehne 
and  from  the  intervertebral  substance  between  them.  It  forms  a  small  flat  muscular 
bundle,  which  terminates  in  a  long  flat  tendon  inserted  into  the  ilio-pectineal 
eminence,  and,  by  its  outer  border.,  into  the  iliac  fascia.  This  muscle  is  often 
absent,  and,  according  to  Cruveilhier,  sometimes  double- 
Relations. — It  is  covered  by  the  peritoneum,  and,  at  its  origin,  by  the  liganientum 
arcuatum  internum:  it  rests  on  tlie  Psoas  magniLS. 

The  niacus  is  a  fiat,  triangular  muscle  which  fills  up  the  whole  of  the  iliac 
fossa.  It  arises  from  the  upper  two-thirds  of  this  fossa  and  from  the  inner  margin 
of  the  crest  of  the  ilium ;  behind,  from  the  iliodumbar  ligament  and  base  of  the 
sacrum;  in  fnuit,  from  the  anterior  superior  and  anterior  inferior  sjtinous  processes 
of  the  dium,  from  the  notch  between  them,  and  by  a  few^  fibres  from  the  cai>8ule 
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of  the  hip-joint.  The  fibres  coDverge  to  be  inserted  into  the  outer  aide  of  the 
tendon  of  the  Psoas,  some  of  them  being  pndonged  into  the  oblique  line  which 
extends  from  tlie  lesser  trochanter  to  the  linea  aspera.^ 

Relations.— I r//A/«  the  pdvis :  by  its  anterior  *M//t7tr.  with  the  iliac  fascia, 
which  gepiiratcs  the  muscle  from  the  peritoneum,  and  with  the  external  cutaneous 
nerve;  on  the  right  side,  with  the  cieciiin  ;  on  the  left  side,  with  the  sigmoid 
flexure  of  the  colon;  by  its  posterior  surface^  with  the  iliac  fossa;  by  its  iu}i*r 
bonier,  with  the  Psoas  magnua  and  anterior  crural  nerve.  In  the  thigh,  it  is  in 
relation,  by  its  anterior  ttftrftjce,  with  the  fascia  lata.  Rectus,  and  Sartorius; 
behind,  with  the  capsule  of  the  hip-juint,  a  synovial  bursa  common  to  it  and  the 
Psoas  magnus  being  interposed. 

Nerves. — The  Psoas  magnus,  and  the  Psoas  parvus  when  it  exists,  are  supplied 
by  the  anterior  branches  of  the  lumbar  nerves ;  the  Iliacus  by  the  anterior  crural. 

Actions. — The  i*soas  and  Iliacus  muscles,  acting  from  above,  flex  the  thigh 
upon  the  pelvis,  and,  at  the  same  time,  rotate  the  femur  outward,  from  the 
obliquity  of  tlicir  insertion  into  the  inner  and  back  part  of  that  bone.  Acting 
from  below,  the  femur  being  fixed,  the  muscles  of  both  sides  bend  the  lumbar 
portion  of  the  spine  and  pelvis  forward.  They  also  serve  to  maintain  the  erect 
position,  by  supporting  the  sjtine  and  pelvis  upon  the  femur,  and  assist  in  raising 
the  trunk  when  the  body  is  in  the  recumbent  posture. 

The  Pmkjk  pfirvua  is  a  tensor  of  the  iliac  fascia. 

Surgical  Anatomy. — Tn  the  iliac  fascia  there  is  no  definite  septum  between  the  portions  of 
fascia  covering  the  P»uufl  and  Diacus  rejipet'tivety,  and  the  fflst-ia  is  only  connef-teil  to  the  subja- 
cent nmst'les  by  a  nuantity  of  loose  connective  ti!«sue,  Wlicn  al»sfe8j5  forms  iR'neuth  this  fsist-ia, 
as  it  is  very  apt  to  do.  the  matter  is  contained  in  an  o*.se(j-tibrous  cavity  which  is  closed  on  all 
sides  within  the  abdomen,  and  is  o^x^n  only  ut  its  lower  pait,  where  the  fa^t'ia  is  prolonge<l  over 
the  ninsole  into  the  thitth. 

Abscess  within  the  sheath  of  the  P»ojis  muscle  [  l^unta  almeexti)  is  generally  due  to  tubercular 
caries  of  the  bodies  f>f  th*;  loAver  dorsal  and  lumbar  vertL-hrfB.  When  the  disease  is  in  the  dorsal 
region,  the  matter  tnn-t,s  down  the  posterior  mediastinunj,  in  front  of  the  liodies  of  the  vertebmc, 
and,  pa-ssinp  l»eneath  the  ligana-ntum  aR-uatimi  internuni.  entt'i^  the  sheath  of  the  Psosis  muscle, 
down  which  it  pasi»es  a«  tar  aa  the  [)elvle  brim  ;  it  then  jretM  beneath  the  iliae  portion  of  the  fascia 
and  fills  up  the  rliac  fiKssa.  In  et>n3e<iuence  of  the  attaehinent  of  tht;  faiieia  to  the  pelvic  brim,  it 
rarely  finds  its  way  into  the  pelvi.s,  but  pa.sses  by  a  mirr>«w  openiiiv^  under  Poupart's  ligament 
into  the  thii^h,  to  the  outer  side  uf  the  femoral  vessels.  It  thns  follows  that  a  I'.soasabseeHS  may 
be  described  as  eonsisting  of  four  parts:  {{)  a  .somewhat  nurrow  ehannel  at  its  upper  part,  in  the 
I^ioas  sheath  ;  (2)  a  dilated  sac  in  the  iliac  Ibssa  ;  {'A)  a  oonwtrictcil  net-k  nuder  Pouparts  liga- 
ment; and  (4)  a  dilated  sac  in  the  upper  part  of  the  thigh.  Wheti  the  lumbar  vertebne  arc 
the  seat  of  the  diseiuse,  the  matter  finds  its  way  directly  into  the  subvstance  of  the  muscle.  The 
tnuscnhir  fibres  ai-e  destroyed^  and  the  nervous  cords  contained  in  the  alHwess  are  isolated  and 
expofied  in  its  interior;  the  femoml  v&ssela  which  lie  in  fnuit  of  the  fui^cia  remain  intact,  and  the 
peritoneum  seldom  becomes  im])licated.  ^Vll  Psoas  abscesses  do  not,  however,  pursue  this 
wiursc  :  the  matter  may  leave  the  nuisele  above  the  erest  of  the  ilinm,  ami,  tracking  backward. 
may  i»oint  in  the  loin  l/i//;i/w*r  nfMice^is) ;  or  it  may  point  alntve  Ponpart's  ligament  in  the  inguirnU 
region;  or  it  may  t<>!low  the  course  of  the  iliac  vensels*  inti*  the  pelvis,  and,  pjissing  through  the 
irreat  ssacro-sc^iatit!  mitch,  discharge  itself  on  the  back  of  the  tliigh ;  or  it  may  open  into  the 
bladder  or  find  its  way  into  the  perinieum. 

THE  YBJQU. 
Anterior  Femoral  Region. 

Tensor  vagina*  femoris.  Vastus  extern  us. 


Sartorius. 
Rectus. 


A'astug  internus. 
Crureus. 


Subcrureus. 


Dissection,— To  expose  the  muscles  and  fascia?  in  this  region,  make  an  incision  along 
Poupart'tj  ligament,  from  the  anterior  superior  spine  of  the  ilium  to  the  spine  of  the  os  pubis; 
a  vertical  incision  trom  the  centre  of  this,  along  the  middle  of  the  thigh  to  l>elow  the  knee-joint; 
and  a  transverse  incision  trom  the  iimer  to  the  outer  side  of  the  leg,  at  the  lower  end  of  the  ver- 
tical incision.     The  flaps  of  integument  having  been  removed,  the  superficial  and  deep  fasci» 

*The  pHoas  .ind  IHrcus  are  sometimes  regarded  a.^  a  single  muscle,  the  Flio-pnons,  having  two 
heads  of  origin  and  a  single  inserlion. 
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should  be  examined.  The  luoro  ailvance'l  student  should  eonimence  the  study  of  this  region  by 
an  examination  id'  die  anatomy  «ii'  femoral  hernia  iimi  Scarpa's  triangle,  the  ineisions  t'ur  the 
dissection  of  which  are  marked  out  in  the  figure  below. 

The  superficial  fascia  forms  a  continuous  layer  over  ihe  whole  of  the  thigh, 
consisting  uf  areolar  tissue,  containing  in  its  meshes  much  fat,  and  capable  of 
being  separated  into  two  or  more  layers,  between  which  are  found  the  superficial 
vessels  and  nerves.  It  varies  in  thickness  in  different  parts  of  the  limb:  in  the 
gntin  it  is  thick,  and  the  two  luyers  are  separated  from  one  another  by  the  super- 
ticial  inguinal  lymphatic  ghmiis,  the  internal  saphenous  vein,  and  several  smaller 
vessels.  One  of  these  two  layers,  the  superficial,  is  continuous  above  with  the 
superficial  fascia  of  the  abd<unen.  The  deep  layer  of  the  superficial  fascia  is  a 
very  thin,  fibrous  layer,  best  marked  on  the  inner  side  of  the  long  saphenous  vein 
and  below  Poupart's  ligament.  It  is  jdaced  beneath  the  subcutaneous  vessels  and 
nerves  aufl  upon  the  surface  «»f  the  fascia  lata.  It  is  intimately  adherent  to  the 
fascia  hita  a  little  below  I'oupart's  ligament.  It  covers  the  sapht^noiia  opening  in 
the  fascia  lata,  being  ch)sely  united  to  its  circumference,  and  is  connected  lo  the 
sheath  of  the  femoral  vessels,  corresponding  to  its  under  surface.  The  portion  of 
fascia  covering  this  aperture  is  perforated  by  the  internal  saphenous  vein  and  by 
numerous  Wood-  and  lymphatic  vessels;   hence  it  has  been  termed  the  frihrlform 

fuftcifj,  the  openings  for  tliese  vessels  having 
been  likened  to  the  holes  in  a  sieve.  The 
cribriform  fascia  adheres  closely  both  lo  the 
superficial  fascia  and  to  the  fascia  lata,  so  that 
it  is  described  by  some  nnatomistsas  part  of  the 
fascia  lata,  but  is  usually  considered  (as  in  this 
work)  as  belonging  to  the  superficial  fascia.  It 
is  not  until  the  ciibriforni  fasciii  has  been  cleared 
away  that  the  sajdienous  o|tening  is  seen,  so  that 
this  opening  does  nor  in  ordinary  cases  exist 
naturally,  bnt  is  the  result  of  dissection.  Mr. 
Callender,  however,  speaks  of  cuses  in  which, 
probably  as  the  result  of  ]>ressure  from  enlarged 
inguinal  lymjihatic  glands,  the  fascia  has  become 
atrophied,  and  a  saj>hcnt)us  opening  exists  inde- 
pendent of  dissection.  A  femoral  hernia  in  pass- 
ing tb rough  the  gaphenotjs  opening  receives  the 
cribriform  fascia  as  one  td'  its  coverings.  A  large 
subcutaneous  bursa  is  found  in  the  sujterficial 
fascia  over  the  patella. 

The  deep  fascia  of  the  thigh  is  exposed  on  the 
removal  of  the  superficial  fascia,  and  is  named, 
from  its  grcal  extent,  xhe  fasria  Jata  ;  it  ftu-nisa 
uniform  investment  for  the  whole  of  this  region 
of  the  limb,  but  varies  in  thickness  in  different 
parts:  thus,  it  is  thicker  in  the  upper  and  ftuter 
part  of  the  thigh,  where  it  receives  a  fibrous 
expansion  from  the  (iluteus  inaxinius  muscle,  and 
the  Tensor  vaginj«  femoris  is  inserte<l  between  its 
layers  r  it  is  very  thin  behind,  an<J  at  the  upper 
and  inner  part  where  it  covers  the  Ailductor 
muscles,  and  iigain  becomes  stronger  around  the 
knee,  receiving  fibrous  expansions  from  the 
Flo.  325.— Wi«ect!on  of  lower  extremity,    tendon  of  the   Biceps  externally,  ami  from  the 

^^arto^UlS  internally,  and  Quadriceps  extensor 
cruris  in  front.  The  fascia  lata  is  attached,  above  and  behind,  to  the  back  of  the 
sacrum  and  coccyx:  externally,  to  the  crest  of  the  ilium:  in  front,  to  Poupart's 
ligament  and  to  the  body  of  the  os  pubis;  ami  internally,  to  the  descending  ramus 
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^I3.  Front  of  leg. 
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of  the  08  pubis,  to  the  iisceDdiug  ramus  and 
tuberosity  of  the  ischium,  and  to  the  lower 
border   of    the   great    sacrosciatic   ligament. 

From  its  attachment  to  the  crest  <tf  the  ilium  1^  /  .  ^<tJ- 

it  passes  down  •>ver  the  GluteUcS  medius  muscle 
to  the  upper  border  of  the  Gluteus  niuxiuius, 
where  it  splits  into  two  layers,  one  passing 
superficial  to  and  the  other  beneath  this  muscle. 
At  the  lower  border  of  the  muscle  the  two 
layers  unite.  Externally,  just  below  the  great 
trochanter,  the  fascia  lata  receives  the  greater 
part  cif  the  tendon  td^  insertion  of  the  Gluteus 
maximus,  and  becomes  proportionately  thick- 
ened. The  portion  of  the  fascia  lata  arising 
from  the  front  part  of  the  crest  of  the  ilium, 
corresponding  to  the  origin  of  the  Tensor 
vaginse  feraoris,  passes  down  the  outer  side 
of  the  thigh  as  two  layers,  one  superficial 
and  the  other  beneath  this  muscle ;  these  at 
its  lower  end  become  blended  together  into 
a  thick  and  strong  band,  having  first  received 
the  insertion    of   the    muscle.     This    band  is  „. 

continued  downward,  under  the  name  of  the     \^^    JJ  V  \\'f§/f 
lUo-tibml  Band,  to  be  inserted  into  the  extertml 

tuberosity   of  the    tibia.       Below,  the    fascia      vJL    kR  / 

lata  is  attached  to  all  the  prominent  points 
around  the  knee-joint — viz.  the  condyles  of 
the  femur,  tuberosities  of  the  tibia,  and  head 
of  the  fibula.  On  each  side  of  the  patella  it  is 
strengthened  by  transverse  fibres  given  off 
from  the  lower  part  of  the  Vasti  muscles, 
which  are  attached  to  and  support  this  bone. 
Of  these  the  outer  is  the  stronger,  and  is  con- 
tinuous with  the  ilio-tibial  band.  From  the 
inner  surface  of  the  fascia  lata  are  given  off 
two  strong  intermuscular  septa,  which  are 
attached  to  the  whole  length  of  the  linea 
aspera  and  its  prolongations  above  and  below  : 
the  external  and  stronger  one,  which  extends 
from  the  insertion  of  the  Gluteus  maximus  to 
the  outer  condyle,  separates  the  Vastus  ex- 
temus  in  front  from  the  short  head  of  the 
Biceps  behind,  and  gives  partial  oi'igin  to  these 
muscles ;  the  inner  one,  the  thinner  of  the 
two,  separates  the  Vastus  internus  from  the 
Adductor  and  Pectineus  muscles.  Besides 
these  there  are  numerous  smaller  septa,  seiia- 
rating  the  individual  muscles  and  enclosing 
each  in  a  distinct  sheath.  At  the  upper  and 
inner  part  of  the  thigh,  a  little  below  Poupart's 
ligament,  a  large  oval-shaped  aperture  is 
observed  after  the  superficial  fascia  has  been 
cleared  off:  it  transmits  the  internal  saphenous 
vein  and  other  smaller  vessels,  and  is  termed 
the  saphenoua  openiutp   In  order  more  correctly 

to  consider    the   mode  of    formation   of    this  _ 

aperture,  the  faacia  lata  in   this  part  of  the  femSi'i  ?5i^ii!'*'^"*  °^  "*""  ^"'^ "*^  *"**^**' 
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thigh  is  described  as  conmsting  of  two  portions — sin  iliac  portion  aiul  a  pubic 
portion. 

The  iliac  portion  is  all  that  part  of  the  fascia  hita  on  the  tniter  side  of  the 
saphenous  opening.  It  is  attached,  externally,  to  the  crest  of  the  ilium  and 
its  anterior  superior  spine,  to  the  whole  length  of  Ponpart's  ligament  as  far 
internally  as  the  spine  of  the  os  pubis,  and  to  the  pectineal  line  in  eonjunctinn 
with  Gimbernat's  ligament.  From  the  spine  nf  the  os  pubis  it  is  reflected  down- 
ward and  outward,  forming  an  arched  margin,  the  boundary  or  fifh-iform  pr*»-ess 
[sttperior  cornu)  of  the  sa])benous  opening;  this  margin  overlies  and  is  adherent 
to  the  anterior  layer  of  the  sheath  of  the  femoral  vessels:  to  its  edge  is  attached 
the  cribriform  fascia;  and,  below,  it  is  continuous  with  the  pubic  portion  of  the 
fascia  lata. 

The  puhic  portion  \s  situated  at  the  inner  side  of  the  saphenous  opening :  at 
the  lower  margin  of  this  aperture  it  is  continucuis  with  thf  iliac  portion;  traced 
upward,  it  covers  the  surface  of  the  Pectineus,  Adductor  hmgus,  and  Gracilis 
muscles,  and,  passing  behind  the  sheath  of  the  femoral  vessels,  to  wljich  it  is 
ch>8ely  united,  is  continuous  with  the  sheath  of  the  Psoas  and  Iliacus  nutscles, 
and  is  attached  above  to  the  ilio-pectineal  line,  where  it  becomes  eontinuons  with 
the  iliac  fascia.  From  this  description  it  may  be  observed  that  the  iliac  p<Frtion 
of  the  fjuscia  lata  passes  in  front  of  the  femoral  vessels,  and  the  pubic  portion 
behind  them,  so  that  an  apparent  aperture  exists  between  the  tAvo,  through  which 
the  internal  saphenous  joins  the  femoral  vein/ 

Tlie  fascia  should  tjow  he  reuioved  from  the  surface  t*f  the  muscles.  Tliis  may  be  effected 
by  pinching  it  up  between  the  ti>rcei)s,  dividing  it,  and  st-paratiug  it  from  each  muscle  in  the 
course  at"  its  fibres. 

The  Tensor  vajrinaB  femoria  arises  frcim  the  anterior  part  of  ihe  outer  lip  of 
the  crest  of  the  ilium,  and  fr<uu  the  outer  surface  of  llie  anterior  superior  spinous 
process,  between  the  tiluteus  niedius  and  Sartorius.  It  is  inserted  into  the  fascia 
hita  about  one-fourth  d<nvn  the  outer  side  of  the  thigh.  From  the  point  of  inser- 
tion the  fa,scia  is  continued  downAvard  to  the  head  of  the  tibia  as  a  thickened  band, 
the  ilio-til/ifff  hand. 

Relations. — By  its  Hnin'tti('i(d  surface,  with  the  fascia  lata  and  the  integument ; 
by  its  deep  mtrface,  with  the  Gluteus  medius.  Rectus  femoris.  Vastus  externus, 
and  the  ascending  brfinches  of  the  external  circumliex  artery;  by  its  anterior 
horder,  with  the  Sartorius,  from  which  it  is  separated  below  by  a  triangular  space, 
in  w hich  is  seen  the  Rectus  femoris ;  by  its  posterior  hordir^  with  the  Gluteus 
medius. 

The  Sartorius,  the  longest  muscle  in  the  body,  is  flat,  narrow,  and  ribbon-like; 
it  arises  by  tendinous  fibres  from  the  anterior  superior  spinous  process  of  the 
ilium  and  the  upper  half  of  the  notch  below  it,  passes  ol)li(piely  across  the  upper 
and  anterior  [tart  of  the  thigh,  from  tlje  outer  to  the  inner  side  of  the  limb,  then 
descends  vertically,  as  far  as  the  inner  side  of  the  knee,  passing  behind  the  inner 
condyle  of  the  femur,  and  termiiiaies  in  a  tendon  which,  curving  obliquely 
forward,  expands  into  a  broad  aponeurosis  inserted  into  the  upper  part  of  the 
inner  surface  of  the  shaft  of  the  tibia,  nearly  as  far  forward  as  the  crest.  This 
expansion  is  inserted  into  the  bone  by  an  inverted  U-shaped  aponeurosis:  part 
of  it  is  in.serted  behind  the  attachment  of  the  t^lracilis  and  Semitendinosus,  and 
another  part,  arching  over  the  upper  border  of  the  tendon  of  the  Gracilis,  is  inserted 
into  the  tibia  in  front  uf  these  muscles.  An  offset  is  derived  from  the  upper  margin 
<tf  this  aponeurosis,  which  blends  with  the  fibrous  capsule  of  the  knee-joint,  and 
another,  given  off  from  its  lower  border,  blends  with  the  fascia  on  the  inner  side 
of  the  leg. 

The  relations  of  this  muscle  to  the  femoral  artery  should  be  carefully  examined, 
as  it  constitutes  the  chief  guide  in  tying  the  artery.  In  the  upper  third  of  the 
thigh  it  fonns  the  outer  side  of  a  triangular  space,  Scarpa  s  trianghu  the  inner 

'  These  parts  will  be  ugain  mon.*  pnritcuturly  dest-ribcd  witli  tlie  aiintomy  of  Hernia. 
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&itle  of  which  is  formed  by  the  Adtl'tctor  longus,  and  the  base,  turned  upward, 
by  Poupart's  ligament ;  the  femoral  artery  passes  perpendicuhirly  thmugh  the 
middle  of  this  space  from  its  base  to  its  ajiex.  In  the  middle  third  of  the 
thigh  the  feinor.il  artery  lies  first  along  the  inner  bonier,  atid  iheu  behind  the 
Sartorius. 

Relations. — By  its  guperfieial  8urf(tr4\  with  the  fascia  lata  and  integument; 
by  its  deep  tturface^  with  the  Rectus,  Iliacus,  Psoas,  Vastus  internus,  anterior 
crural  nerve,  sheath  of  the  femoral  vessels.  Adductor  longus.  Additetnr  luagnus. 
Gracilis,  Semitendinosus,  long  saphenous  nerve,  and  internul  iiiteral  ligament  of 
the  knee-joint. 

The  Quadriceps  extensor  includes  the  four  remaining  muscles  on  the  front  of 
the  thigh.  It  is  the  great  Extensor  muscle  of  the  leg,  forming  a  large  fleshy 
mass  which  covers  the  front  and  sides  of  the  femur,  being  united  below  into  a 
single  tendon,  attached  to  the  patella,  and  above  subdivided  into  sejwirate  por* 
tions,  which  have  received  distinct  names.  Of  these,  one  occupying  the  middle 
of  the  thigh,  connecte<l  above  with  the  ilium,  is  called  the  UrctuH  fenuv^m,  from  its 
straight  course.  The  other  divisions  lie  in  imtucdiate  connection  with  the  shaft 
of  the  feiuur,  which  they  cover  from  the  trochanters  to  the  condyles.  The  portion 
on  the  outer  side  of  the  femur  is  termed  the  Vastitu  frternu» ;  that  covering  the 
inner  side,  the  Vafttiia  infernu» ;  and  that  covering  the  front  of  the  femur,  the 
Crttreus.  The  two  latter  portions  are,  however,  so  intimately  blended  as  to  form 
but  one  muscle. 

The  Rectiis  femoria  is  situated  in  the  middle  of  the  anterior  region  of  the 
thigh  :  it  is  fusiform  in  shape,  and  its  superficial  fibres  are  arranged  in  a  bipenni- 
form  manner,  the  deep  fibres  running  straight  down  to  the  deep  aponeurosis.  It 
arises  by  two  tendons :  one  the  straight  temh^n,  or  short  head,  from  the  anterior 
inferior  spinous  process  of  the  ilium  :  the  other  is  flattened,  and  curves  outward, 
to  be  attached  to  a  groove  above  the  brim  of  the  acetabulum  ;  this  is  the  retlected 
temlon,  or  long  head,  of  the  Rectus;  it  unites  with  the  straight  tendon  at  an 
acute  angle,  and  then  spreads  into  an  aponeurosis,  from  which  the  muscular 
fibres  arise.'  The  muscle  terminates  in  a  broad  and  thick  aponeurosis  which 
occupies  the  lower  two-thirds  of  its  posterior  surface,  and,  gradually  becoming 
narrowed  into  a  flattened  tendon,  is  inserted  into  the  patella  in  common  with  the 
Vast!  and  Crureus. 

Relations. — By  its  Biiperfidal  aurface,  with  the  anterior  fibres  of  the  Uluteua 
minimus,  the  Tensor  vaginjie  femnris,  the  Sartorius.  and  the  Psoas  and  Iliacus:  by 
its  lower  three-fourths,  with  the  fascia  lata;  by  its  pftmierior  tsurfftce,  with  the 
hip-joint,  the  external  circumflex  vessels,  and  the  Crureus  and  Vasti  muscles. 

The  three  remaining  muscles  have  been  described  collectively  by  some  anat- 
omists, separate  fnuu  the  Rectus,  under  the  name  of  the  Tricepfi  extensor  crurh. 

The  Vastus  extemus  is  the  largest  part  of  the  Quadriceps  extensor.  It  arises 
by  a  broad  aponeurosis,  which  is  attached  to  the  lubcrcle  of  the  femur,  to  the 
anterior  and  inferior  borders  of  the  great  trochanter,  to  a  rough  line  leading  from 
the  trochanter  major  to  the  linea  aspera.  and  to  the  outer  lip  of  the  linea  aspera : 
this  aponeurosis  covers  the  upper  three-fourths  of  the  muscle,  and  from  its  inner 
surface  many  fibres  arise,  A  few  additional  fibres  arise  from  the  tendon  of  the 
Gluteus  maximus  and  from  the  external  intemiuscular  .septum  between  the  Vastus 
externus  and  short  head  nf  the  Biceps.  The  fibres  form  a  large  fleshy  mass  which 
is  attached  to  a  strong  aponeurosis,  placed  on  the  under  surface  of  the  muscle  at 
its  lower  part:  this  becomes  contracted  and  thickened  into  a  flat  tendon,  which  is 
inserted  into  the  outer  border  of  the  patella,  blending  with  the  great  extensor 
tendon. 

'  Mr.  W.  R.  Williams,  in  an  interesting  paper  in  the  Javm.  of  AnnK  nnd  Phyn.f  vol.  Xtii.  p.  20^ 
points  out  that  ihe  reflwteil  tendon  is  the  real  origin  of  the  muscle,  anri  is  alone  present 
in  enrly  fa?iJil  life.  The  direct  tendon  is  merely  an  accessory  band  of  i-ondenst'd  fiiijcia.  The 
|in|ier  will  well  repay  peruKa!,  though  in  wime  particulara  I  think  the  detk-ription  in  the  text 
more  generally  accurate. — Ed. 
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Relations. — By  its  superjrcktl  surface,  with  tbe  llectus,  the  Tensor  vagiiiie 
femariy,  tlio  fuscia  lata,  and  the  Gluteus  maxinms,  fn>ui  which  it  is  separateil  l>y 
a  synovial  bursa;  by  its  deep  mirfttet',  with  the  Cnireus,  some  large  branches  of 
the  external  drcumtiex  artery  and  anterior  crural  nei-ve  being  interposed. 

The  Vastus  mtemuB  an<l  Crureua  are  so  insejiarsibly  connected  together  as  to 
form  but  one  muscle,  as  which  it  will  he  accordingly  described.  It  is  the  smallest 
portion  of  the  Quadricefts  extensor.  The  anterior  portion  of  it.  covered  by  the 
Rectus,  is  called  the  Crureus;  the  internal  portion,  which  lies  immediately 
beneath  the  fascia  lata,  the  Vastus  internus.  It  arises  by  an  aponeurosis,  whicli 
is  attached  t<i  the  lower  part  of  the  line  that  extends  from  the  inner  side  of  the 
neck  of  the  femur  to  the  linea  a^pera,  from  the  inner  lip  of  the  linea  aspera, 
from  the  ridge  leading  from  the  linea  aspera  to  the  internal  condyle  and  internal 
intermuscular  septum.  It  also  arises  from  nearly  the  whole  of  the  internal, 
anterior,  and  external  surfaces  of  the  shaft  of  the  femur,  limited,  above,  by  the  line 
between  the  two  trochanters,  and  extending,  below,  to  within  the  lower  fcmrth  of 
the  hone.  From  these  different  origins  the  fibres  converge  to  a  broad  aponeurosis 
which  covers  the  anterior  surface  of  the  ruidille  p(>rti<in  of  the  muscle  (the  Crureus) 
and  the  deep  surface  of  the  inner  division  of  the  muscle  (the  Va.^tus  internus),  and 
which  gradually  narrows  <lo\vn  to  its  insertion  into  the  [latella,  where  it  blends  with 
the  other  portions  of  the  Quadriceps  extensor.  The  muscular  fibres  of  the  Vastus 
internus  extend  lower  down  than  those  of  the  Vastus  exteruua,  so  that  the  capsule 
of  the  joint  is  less  covered  with  muscular  fibres  on  the  outer  than  on  the  inner 
side. 

Relations. — By  its  tttfpei'fcial  surface,  with  the  Psoas  and  Iliacus,  the  Rectus, 
Sartorius,  Pectineus,  Adductors,  and  fascia  lata,  femoral  vessels,  and  saphenous 
nerve;  by  its  dfep  mtrface,  with  the  femur,  Subcrureus,  and  synovial  membrane 
of  the  knee-joint. 

The  student  will  observe  the  striking  analogy  that  exists  between  the  Quadri- 
ceps extensor  and  the  Triceps  muscle  in  the  upper  extremity.  So  close  is  this 
similarity  that  M.  Cruveilbier  has  described  it  under  the  name  of  the  Triceps 
femoralis.  Like  the  Triceps  extensor  cubiti,  it  consists  of  three  distinct  divisions, 
or  heads:  a  middle  or  long  head,  the  Rectus,  analogous  to  the  long  head  of  the 
Triceps,  attached  to  the  ilium,  and  two  other  i)ortif)ns,  which  may  he  called  the 
external  and  internal  heads  of  the  Trice[»s  femoralis.  These,  it  will  be  noticed, 
are  strictly  analogous  to  the  outer  an<l  inner  heads  of  the  Triceps  in  the  arm. 

The  tcndonit  of  the  different  portions  of  the  Quadriceps  extensor  unite  at  the 
lower  part  of  the  thigh,  so  as  to  form  a  single  strong  tendon  which  is  inserted 
into  the  upjier  part  of  the  patella.  More  properly,  the  patella  maybe  regarded  as 
a  sesamoid  bone,  developed  in  the  tendon  of  the  Quadriceps»  and  the  ligamentum 
patelke,  which  is  continued  from  the  lower  ])art  of  the  patella  to  the  tuberosity  of 
the  tibia,  as  the  proper  tendon  of  insertion  of  the  muscle.  A  synovial  bursa,  the 
post-pafcHar  burstt,  is  interpo.sed  between  the  tendon  and  the  upper  part  of  the 
tuberosity  of  the  tibia  ;  and  another,  the  prepatellar  bursa,  is  placed  over  the 
patella  itself.  This  latter  bursa  often  becomes  enlarged,  constituting  **  housemaid's 
knee." 

The  Subcrureus  is  a  small  muscle,  usually  distinct  from  the  Crureus,  but  occa- 
sionally blended  with  it,  which  arises  from  the  anterior  surface  of  the  lower  part 
of  the  shaft  of  the  femur,  and  is  inserted  into  the  upper  part  of  the  rui-de-mc  of 
the  capsular  ligament  which  ])roject8  upward  beneath  the  Quadriceps  for  a  variable 
distance.     It  sometimes  consists  of  twT>  separate  muscular  bundles. 

Nerves. — The  Tensor  vaginre  femoris  is  supplied  by  the  superior  gluteal  nerve  ; 
the  other  muscles  of  this  region  by  branches  from  the  anterior  crural. 

Actions. — The  Tensor  vaginae  femoris  is  a  tensor  of  the  fascia  lata  ;  continuing 
its  action,  the  oblique  direction  of  its  fibres  enables  it  to  abduct  and  to  rotate  the 
thigh  inward.  In  the  erect  posture,  acting  from  below,  it  will  serve  to  steady  the 
pelvis  upon  the  head  of  the  femur,  and  by  means  of  the  ilio-tibial  band  it  steadies 
the  condyles  of  the  femur  on  the  articular  surfaces  of  the   tibia,  and  assists  the 
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Gluteus  maximus  in  supporting  the  knee  in  the  extended  position.  TheSartonua 
flexes  the  leg  upon  the  thigh,  and,  t'diitinuiiig  to  act,  flexes  the  thigh  upon  the 
|ielvis  ;  it  next  rotates  the  thigh  oJitwanl.  It  was  formerly  supposed  tt*  adduct  the 
thigh,  80  as  to  cross  one  leg  over  the  other,  and  hence  received  its  name  oi\Sartoriiis, 
or  tailor's  muscle  (*(iWw,  a  tailor),  because  it  wassupposefl  to  assist  in  crossing  the 
legs  in  the  sijuatting  position.  When  the  knee  is  lient  the  Sartonus  assists  the 
Seraitendinosus,  Semimembmnosus,  and  Popliteus  in  rotating  the  tibia  inward. 
Taking  its  fixed  point  from  the  leg,  it  flexes  the  pelvis  upon  the  thigh,  and,  if  ojie 
muscle  acts,  assists  in  rotating  the  pelvis.  The  (Quadriceps  extensor  extends  the 
leg  upon  the  thigh.  Taking  its  fixed  jjoint  from  the  leg,  a^  in  standing,  this  muscle 
will  act  upon  the  femur,  supporting  it  perpemliciilarly  upon  the  head  of  the  tibia, 
and  thus  maintaining  the  entire  weight  <d*  the  body,  or  in  the  stooping  position  it 
will  straighten  the  knee,  and  therefore  assist  the  trunk  in  rising  into  the  erect 
position.  The  Rectus  muscle  assists  the  Psoas  and  Iliacus  in  supporting  the  pel- 
vis and  trunk  upon  the  femur  or  in  bending  it  forward. 

Surgical  Anatomy. — A  tew  fibres  nf  the  Rectus  inusrie  are  liable  to  be  nipturfd  from 
«?verc  straiu.  This  accident  h  c^^fMieially  liable  t<»  ocvnr  during  the  panic.>i  nf  fnolbafl  and  fri^k«^t, 
ami  is  sojiietinie.s  known  jls  "  cnckot  tliij^h.  '  The  paiit'Ut  t-xm'rit'nct'H  a  sutlfkm  |»uin  in  the  fmrt, 
as  if  he  had  htofii  struck,  and  the  Hetjtus  iuai»cle  stunds  out  aiui  in  felt  to  Ite  tense  und  rigid.  The 
accident  is  often  tallowed  by  considerable  sweliriig  from  inflammaton.'  effa.*>ii«jn.  t MWionally  the 
Quadrii-eps  extensor  may  be  Xoru  ;iway  from  ils  insertion  into  the  j).iitella.  or  the  tendon  of  the 
patella  tuay  Ijc  niiitured  alwiut  :in  ineh  iilntvc  the  bone.  This  accident  i.s  causj^d  in  die  same 
lUiumer  as  fraetnre  of  the  |mtella  by  uiuseular  aetion  is  produced — viz.  by  si  violent  imiscular 
effort  to  prevent  failiti^  whilst  the  knee  is  in  a  i>ositJon  of  semiflexion.  A  di.stinrt  pap  can  l»e 
felt  above  the  patella,  and,  owini?  to  the  retraction  of  the  muscular  fibres,  imion  umy  fail  to  take 
place. 

Internal  Femoral  Region. 

Gracilis.  Ailductor  longus. 

Pectineus.  Adductor  brevis. 

Adductor  magnus. 

Dissection. — These  muscles  are  at  on(*e  exnosed  by  removing  the  fascia  from  the  fore  part 
and  ituier  side  of  the  thigh.  The  limb  should  be  ab<lucted,  so  as  to  render  the  muscles  tense 
und  easier  of  dissecti«»n. 

The  Gracilis  {Figs.  326.  329)  is  the  most  superficial  muscle  on  the  inner  side 
of  the  thigh.  It  is  thin  an(f  flattened,  broad  above,  narrow  and  tapering  below. 
It  arises  by  a  thin  aponeurosis,  between  two  and  three  inches  in  breadth,  from  the 
lower  half  (d*  the  tiKii^gin  of  the  sym|jhysis  and  the  inner  margin  of  the  descemling 
ramus  of  the  os  pubis.  The  fibres  ]»ass  vertically  downward,  and  terminate  in  a 
roundeil  tendon  which  passes  behind  the  internal  condyle  of  the  femur,  and, 
curving  roujul  the  inner  tuben»sity  <»f  the  tibia,  becomes  flattened,  and  is  inserted 
into  the  upper  [jart  of  the  inner  surface  of  the  shaft  of  the  tibia,  below  the  tuber- 
ojiity.  The  tendon  of  this  muscle  is  situated  immediately  above  that  of  the 
Seraitendinosus,  and  is  surrounded  bv  the  tendon  of  the  Sartorius,  with  which  it  is 
in  part  blended.  As  it  passes  across  the  internal  lateral  ligament  of  the  knee-joint 
it  is  separated  from  it  by  a  synovial  bursa  common  to  it  and  the  »Semitcndinosu8 
muscle. 

Relations. —  \\\  its  »upcrficia1  surfart'^  with  the  fascia  lata  and  the  Sartorius 
below  :  the  internal  saphenous  vein  crosses  it  obliquely  near  its  lower  part,  lying 
superficial  to  the  fascia  lata;  the  internal  saphenous  nerve  emerges  between  its 
tenditn  and  that  of  the  Sartoritis  :  by  its  deep  mtrfacfi,  with  the  A«IdiH'tor  brevis  and 
the  Adductfu-  magnus  and  the   internal  lateral   ligament   of  the  knee-joint. 

The  Pectineus  (Fig.  -yS't)  is  a  flat,  (prndrangular  muscle  situated  at  the  anterior 
part  of  the  upper  and  inner  aspect  of  the  thigh.  It  arises  from  the  linea  ilio- 
pectinea.  from  the  surface  of  the  b«>ne  in  front  of  it  between  the  pectineal  eminence 
and  spine  of  the  <>s  pubis,  and  from  the  fascia  covering  the  anterior  surface  of  the 
muscle  ;  the  fibres  pass  downward,  backward,  and  outward,  to  be  insertc<l  into  a 
rough   line  leading  from  the  lesser  trochanter  to  the  linea  aspera. 

Eelations. — By  its  anterior  surfacey  with  the  pubic   portion  of  the  fascia  lata> 

Si 
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which  separates  it  from  the  fomoral  vessels  and  internal  saphenous  vein ;   by  its 
posterior  tfiirface.,  with  the  capsular  ligament  uf  the  hip-joint,  the  AtMuetor  brevis 

ami  Obturator  externus  muscles,  the  obtura- 
tor vessels  uiul  nerve  being  interposed  ;  by 
its  outer  bonier,  with  the  I'soaa,  a  cellubir 
interval  separating  them,  through  which 
passes  the  internal  circuratlex  vessels;  by 
its  inner  border,  with  the  margin  of  the 
Adductor  longus. 

The   Adductor  longus,   tlve  raost  super- 
ficial of  the  three  Adductors,  is  a  flat  tri- 
angular muscle  lying  on  the  same  plane  as 
the  Pectineus.     It  arises,  by  a  flat  narrow 
^  I^XV,  tendon^  from  the  front  of  the  os  pubis,  at 

the  angle  of  junction  of  the  crest  with  the 
symphysis ;  and  soon  exjiands  int»>  a  broad 
fleshy  belly,  which,  passing  downward,  b.aek- 
ward,  and  outward,  is  inserted,  by  an  apL>- 
neurosis,  into  the  linea  aspera,  between  the 
Vastus  intern tis  and  the  Adductor  mjignus, 
with  which  it  is  usually  blended. 

Relations. — By  its  anferiur  Hurf'tuu\  with 
tlie  fascia  Iata»  the  Sartorius,  and,  near  its 
insertion,  with  the  femoral  artery  and 
vein :  by  its  poster t'ar  surface,  with  the 
Adductor  brevis  and  magnua,  the  anterior 
branches  of  the  obturator  nerve,  and  with 
the  ])rofundu  artery  and  vein  near  its  inser- 
tion ;  by  its  nuter  harder^  with  the  Pecti- 
neus; by  its  inner  border,  with  the  Gracilis. 


D^" 


[/-»« 


The  Pei'titieus  and  Adduetnr  louiius  simuld 
nov^  In:^  divided  neur  their  origin,  in»J  turned  di>wu- 
w;irJ,  wh«n  the  -Ytlductur  brevis  and  Obturator  ex- 
tern us  will  he  exjwsetl. 


m 


The  Adductor  brevis  is  situated  itn- 
mediately  behind  the  two  preceding  mus- 
cles. It  is  somewhat  triangular  in  form, 
and  arises  by  a  narrow  origin  from  the 
odter  surface  of  the  body  and  descending 
ramus  of  the  os  pubis,  between  the  Gracilis 
and  Obturator  externus.  Its  fibres,  passing 
backward,  fnitward,  and  downward,  are  in- 
serted, by  an  aponeurosis,  into  the  lower 
part  of  the  line  leading  from  the  leaser 
ti*ochanter  to  the  linea  aspera  and  the  upper 
part  of  the  linea  aspera.  immediately  behind 
the  Pectineus  and  upper  part  t>f  the  Adduc- 
tor longus. 

Relations. — By  its  anterior  fiurface,  with 
the  Pectineus,  Adductor  longus,  profunda 
femoris  artery,  and  anterior  branches  of 
the  obturator  nerve ;  by  its  posterior  itur- 
ftwe,  with  the  Adductor  magnus  and 
posterior  branch  of  the  ohtiirator  nerve; 
by  its  outer  border,  with  the  Obturator  externus  and  conjoined  tendon  of  the 
Psoas  and  Iliacus ;  by  its  imier  border,  with  the  Gracilis  and  Adductor  magnus. 


"^ 


Fto.327.— 1)1*0 p  must- k'f*  of  the  internal  femoral 
region. 
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This  muscle  is  pierced,  near  its  insertioo,  by  tlit*  miihUe  jaTforating  branch  of 
the  profunda  feinnris  artery. 

The  Adductor  brcvis  should  now  be  cut  away  near  its  origin,  and  turned  outward,  when 
the  entire  extent  of  the  Adductor  mmgnus  will  be  expast'd. 

The  Adductor  magnus  is  a  large  trismgnlar  muscle  forming  a  septum  between 

the  muscles  on  the  inner  and  those  <ni  the  hack  of  the  thigh.  It  arises  from  a 
small  part  of  the  descending  ramus  of  the  os  pubis,  from  the  ascending  ramus 
of  the  ischium,  and  from  the  outer  margin  aird  under  surface  of  the  tuberosity 
of  the  ischium.  Those  fibres  which  arise  from  the  ramus  of  the  09  jnibis 
are  \'erv  short,  horizontal  in  directi»>n.  and  are  inserteil  into  the  rough  line 
leading  from  the  great  trochanter  to  the  linea  aspera.  internal  to  the  Gluteus 
maximus;  those  from  the  ramus  of  the  ischium  are  directed  <io\vn\vard  ancl 
outward  with  different  degrees  of  oblitjitity,  to  be  inserted,  by  means  of  a  broad 
aponeurosis,  into  the  linca  aspera  and  the  upper  |iart  of  its  intermil  prolonga- 
tion below.  The  internal  portion  of  the  nnuscle,  consisting  principally  of  those 
fibres  which  arise  from  the  tuberosity  of  the  ischium,  forms  a  thick  fleshy  muss 
consisting  of  coarse  bundles  which  descend  almost  vertically,  and  terminate  about 
the  lower  third  of  the  thigh  in  a  rounded  ten<lon,  which  is  inserted  into  the 
Adductor  tubercle  on  the  inner  eonilyle  of  the  femur,  being  connecte*!  by  a  fibrous 
expansion  to  the  line  leading  upward  from  the  tubercle  to  the  linea  asj^era. 
Between  the  two  piutions  of  the  mut^cle  an  interval  is  left,  tenclinoiis  in  front, 
fleshy  behind,  for  the  passage  of  the  femoral  vessels  into  the  popliteal  space.  The 
external  portion  of  thmiuscle  at  its  attachment  to  the  femur  (iresents  three  or  four 
osseo-a|Mnieiiroiic  •►penings,  formed  by  tenilinous  arches  attached  to  the  bone,  from 
which  muscular  fibres  uiise.  Thf  three  superior  of  these  apertures  are  for  the 
three  perforating  arteries,  and  the  fourth,  when  it  exists,  for  the  terminal  branch 
of  the  profunilii. 

Eelations. — By  its  (inifrior  aurfaee,  will)  the  Pectinens.  Adductor  brevis. 
Adductor  longus,  and  the  femoral  and  profunda  vessels  nnd  obturator  nerve;  by 
its  posterior  *Hrfa('t\  with  tlie  great  sciatic  nerve,  the  Gluteus  maximus.  Biceps, 
Semitendino.sus,  anil  Semimembranosus.  By  its  ttuperwr  or  shortest  hnnlcr  it  lies 
parallel  with  the  Quadratus  femoris,  the  internal  circiimBex  artery  passing  between 
them;  bv  its  hitt-nnd  or  hmi/eift  border,  with  the  Gracilis,  Sartorius,  and  fascia 
lata:  by  its  crtt^rtutl  or  ati<iched  hofder  it  is  inserted  into  the  femur  behind  the 
Adductor  brevis  and  Adduct<»r  longus,  which  separate  it  from  the  A^'astus  internus, 
and  in  front  of  the  Gluteus  maximus  and  short  head  of  the  Biceps,  which  separate 
it  from  the  Vastus  externus. 

Nerves. — Al!  the  muscles  of  this  grouji  are  supplied  by  the  obturat<n-  nerve. 
The  Pectineus  receives  additional  branches  from  the  nccess(>ry  obturator  and  ante- 
rior crural,  and  the  Adductor  magnus  an  additional  branch  from  the  great  sciatic. 

Actions. — The  Pectineus  and  tlirec  Adduct<n-s  adduct  the  thigh  powerfully  ; 
they  are  especially  used  in  horse  exercise,  the  fianks  of  the  horse  being  grasped 
between  the  knees  by  the  actions  of  these  muscles.  In  eonseijuence  of  the  ohli<juity 
of  their  insertion  into  the  linf*a  aspera  they  rotate  the  thigh  outward,  assisting 
the  external  Rotators,  and  when  the  limb  has  been  abducted  they  draw  it  inward, 
carrying  the  thigh  across  that  of  the  opposite  side.  The  Pectineus  and  Ailductor 
brcvis  and  longus  assist  the  Psoas  and  Iliacus  in  flexing  the  thigh  upon  the  pelvis. 
In  progression,  also,  all  these  muscles  assist  in  drawing  forward  the  hinder  limb. 
The  Gracilis  assists  the  Sartorius  in  flexing  the  leg  and  rotating  it  inwar<i ;  it  is 
also  an  adductor  of  the  thigh.  If  the  lower  extremities  are  fixed,  these  muscles 
may  take  their  fixed  point  from  below  and  act  ujnm  the  pelvis,  serving  to  maintain 
the  b<Mly  in  an  erect  posture,  fu-,  if  their  action  is  continued,  to  flex  the  pelvis 
forward  upon  the  femur. 

Surgical  Anatomy. — Tlic  Adductor  Kingus  is  li.ihle  to  bo  severely  strained  in  th<»>e 
who  ride  much  uii  hnrscbaok,  or  its  tendon  to  be  ruptured  by  suddcnh  irntjpinK  tiic  sjuldlo. 
And,  «x'C!isionjilly,  especially  in  cavalry  soldlcii>.,  the  tendon  umy  becume  ossified,  constttutinjL;  the 
"rider  8  tMjoe." 


516 


THE  MUSCLES   AXD    FASCI.E. 


I.  Disisertion  of 
ff luteal  region. 


THE  HIP. 

Gluteal  Region. 

Gluteus  maximus.  Gemellus  superior. 

Gluteus  Eiedius.  (  Hiturator  intcrnus. 

Gluteus  minimus.  Gemellus  inferior, 

PyrifoiTQis.  Obturator  externus. 

Quadratus  femoris. 

Dissection  (Fig.  328). — The  subject  should  b«  tumetl  on  its  face,  a  block  placetl  beneath 
the  pelvis  to  make  tlie  buttocks  tenise,  am!  the  limlw  ullnwed  to  Iiiiiijd:  over  tlic  end  of  the  txihle, 
with  tlie  foot  inverted  Jiixl  the  tliigli  iilKlucted.  Make  an  indsiun  through  tlie  inteyument  alunf; 
the  orest  of  the  ilium  to  the  middle  of  the  sacrum,  :»nil  thence  downwarrl  to  the  dp  of  the  ctHXiyx, 
and  i-arry  a  second  incision  from  that  point  obliquely  downward  and  outward  to  the  cnUer  side 
nf  the  thiph.  four  inches  below  the  irreat  trotdianter.  The  portion  *d"  integunu?nt  induded 
W'tween  these  incisions  is  te  be  removed  in  the  direction  shown  in  the  fit;iu*e. 

The  Gluteus  maximus  (Fig.  3"29),  the  mo.st  superficial  munele  iu  the  gluteal 
j'egion,  is  a  very  broad  and  thick,  fleshy  mass  of  a  ijuadrilateral  shaj»e,  which 
forms  the  promiuence  of  the  nates.  Its  large  size  is  one  of  the  most  characteristic 
points  iu  the  mu.scular  system  in  man,  connected  as  it  is  with  t!ie  power  be  luus  of 
maintaining  the  trunk  in  the  erect  posture.  In  structure  the  muscle  is  remarkably 
coarse,  being  made  up  of  muscular  fasciculi  lying  parallel   with  one  another,  and 

collected  togetber  into  large  bundles,  separated 
by  deep  cellular  intervals.  It  arises  from  the 
superior  curved  line  of  the  ilinra  and  the  por- 
tion of  bone,  including  the  crest,  immediately 
behind  it ;  from  the  posterior  surface  of  the  lower 
part  of  the  sacrum,  the  side  of  the  coccyx,  the 
aponeurosis  of  the  Erector  spina*  muscle,  and 
the  great  sacro-sciatic  ligament.  The  fibres 
are  directed  oldi<[uely  downward  and  outward ; 
those  forming  the  upper  and  larger  portion 
of  the  muscle  (after  converging  somewhat) 
terminate  in  a  thick  tendinous  lamina,  which 
passes  acro.ss  the  great  trochanter,  and  is 
inserted  into  the  fa.seia  lata  covering  the 
outer  side  of  the  thigh,  the  lower  portion  of 
the  muscle  being  inserted  into  the  rough  line 
leading  from  the  gieat  trochanter  to  the  tinea 
aspera  between  the  \'ast«is  externus  and  Ad- 
duct<u'  magnus. 

Three  m/tiottttl  hurmr  are  usually  found  in 
relation  with  this  muscle.  Gne  of  these,  of 
large  size,  and  generally  multilocular,  separates 
it  from  the  great  trochanter.  A  second,  often 
wanting,  is  situated  on  the  tuberosity  of  the 
ischium.  A  third  is  found  between  the  tendon 
of  this  mu.<cle  and  the  Vastus  externus. 

Eelations,^ — By  its  mipcrjieial  mtrface.  with 
a  thin  fascia,  which  separates  it  from  the  sub- 
cutaneous tissue ;  by  its  deep  surface^  from 
above  downward,  with  the  ilium,  sacrum,  coccyx, 
and  great  sncro-sciutic  ligament,  part  of  the 
Gluteus  niedius,  Pyriformis,  (iemelli.  (Obturator 
internus,  (J'uadratus  femoris,  the  tuberosity  of 
the  ischiiim,  great  tr«.xdianter,  the  origin  of  the 
Biceps,  Semitendinosus,  Semimembranosus, 
iid  Adductor  magnus  muscles.  The  gluteal  vessels  and  superior  gluteal  nerve 
are  seen   issuing  from  the  pelvis  above  the   Pynformis  muscle,  the  sciatic  and 


^     /  ^.  Back  of  thigh. 


2.  Poplittal  space. 


4.  Back  of  leg. 


s  \5.  Sole  of  foot. 


Fin.  328,— DlssecUon  of  lower  extremity, 
crior  vU*\v. 
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intocnal  jhhUc  vessels  an<l  nerves, 
and  mnsciiljii*  hniuches  from  the 
sacrul  plt'xus  beluw  it.  Its  upper 
hordi'f  is  thin,  and  conneeted  with 
the  (jluteus  medius  by  the  fascia 
lata ;  il*<  hnvfr  border  is  free  and 
prominent. 

Dissection. — Now  divide  theUlu- 
teus  niaxiiuuii  ntur  its  orii^in  by  a  ver- 
tical iiR-isititi  carried  from  its  upper  to 
its  lower  border;  a  ecllubr  interval 
will  be  ex|M3sed,  separating  it  from 
tW  fjriuteiLs  mediiw  and  External 
rotator  mn*:rle8  beneath.  The  upjn'r 
portion  of  the  musL-le  is  to  be   alto-  )J^ 

getherdetiu-hed,  and  the  lower  portion 
turned  ootwurd ;  the  loose  areolar 
tissue  fiilhii:  up  the  interspafe  W- 
twcen  the  iR>eh{uit<.'r  major  and  tul>er- 
osity  of  the  ischium  beinv'  removed, 
the  parts  already  enumerated  as  ei- 
jKMM-'d  by  the  removal  of  this  muscle 
will  be  seen. 

The  Gluteus  medius  i»  a 
broail,  thick,  raitiatetl  muscle, 
situated  on  the  outer  surface  of 
the  pelvis.  Its  posterior  third  is 
covered  by  the  (Tiuteus  maximus; 
its  anterior  two-thirds  by  the 
fascia  lata,  which  separates  it 
from  the  integument.  It  arises 
from  the  outer  surface  of  the 
ilium  between  the  superior  and 
middle  curved  lines,  and  from 
the  outer  lip  of  that  portion  *d' 
the  crest  which  is  between  thetu  ; 
it  also  arises  from  the  dende 
fascia  (Gl  uteal  aponeurosis)  cover- 
ing it«  outer  surface.  The  fibres 
converge  to  a  strontr  flattened 
tendon  which  is  inserted  into  the 
obliipie  line  which  traverses  the 
outer  surface  of  the  great  tro- 
chanter. A  synovial  bursa  sepa- 
rate.H  the  tendon  \*f  the  muscle 
from  the  surface  of  the  trochanter 
in  front  of  its  insertion. 

Eelations.— By  its  ttHperfictul 
kr/ii''f',  with   the  Gluteus  tuaxi-  gracilis. 

mus  behind,  the  Tensor  va^jinie  •h«»tend«nosu». 
fcinoris  and  deep  fascia  in  front;  scmimcmbha- 
by  its  di'ep  surfare,  with  the 
Gluteus  minimus  and  the  irluteal 
vessels  and  sttperior  gluteal  nerve. 
Its  ant*'nur  horder  is  blended 
with  the  Gluteus  minimus.  Its 
positen'or  harder  lies  parallel  with 
the  Pyriformis,  the  gluteal  ves- 
sels intervening. 
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Flu.  3'J9,— Mu»cle»  of  the  blp  ■nil  thigh. 
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Tills  muscle  slioukt  ntjw  ha  divided  uear  itjs  insertion  and  turned  upwartl,  when  the  Gluteus 
niiniinus  will  be  exposed. 

The  Gluteus  mimmus,  the  siniillest  of  the  three  Glutei*  is  placed  immediately 
heneuth  the  prece^liug.  It  is  fan-shaped,  arising  from  the  outer  surface  of  the 
ilium,  between  the  michile  ami  inferior  curved  lines,  and  behind,  from  the  margin 
of  the  greut  sacro-seiatic  notch  ;  tlie  fibres  converge  to  the  deep  surface  of  a 
radiated  apuneurosis.  which,  termiiiatiug  in  »  tendon,  is  inserted  into  an  impres- 
sion on  the  anteri(jr  border  of  tlie  great  trochanter.  A  synovial  bursa  is  inter- 
pose<i  l»etvveen  the  tend<m  and  the  great  trochanter. 

Relations. — By  its  t-ufpt't'ticiai  surftice^  with  the  Gluteus  medius,  and  the  gluteal 
vessels  and  superior  gluteal  nerve  ;  by  its  defp  surface,  with  the  ilium,  the  reflected 
tendon  of  the  Rectus  femoris.  and  capsular  ligament  of  the  hip-joint.  Its  anterior 
tHfuyin  is  blended  with  the  Gluteus  mediuw  ;  '\X&  posterior  maryin  is  often  joined 
with  the  tendon  of  the  Pyriformi.s. 

The  Pyriformis  is  a  flat  muscle,  pyramidal  in  shape,  lying  almost  parallel  with 
the  posterior  margin  of  the  Gluteus  luedius.  It  is  situated  jtartly  within  the  pelvis 
a.t  its  posterior  part  ami  partly  at  the  back  of  the  hi(»-joint.  It  arises  from  the 
front  of  the  sacrum  by  three  fleshy  d)gitati<ins  attached  to  the  portions  of  bone 
between  the  first,  secoml,  (bird,  and  fourlli  anterior  sacral  foramina,  and  also  tV<tni 
the  groove  leading  from  the  foramina  :  a  few  fibres  alsfi  arise  from  the  margin  of 
the  great  sacro-sciatic  ftuamen  and  from  the  anterior  surface  of  the  great  sacro- 
sciatie  ligament.  The  muscle  passes  out  of  the  pelvis  through  the  great  sacro- 
sciatic  foramen,  the  upper  part  of  which  it  fills,  and  is  inserted  by  a  rounded 
tendon  into  the  upper  border  of  the  great  trochanter,  behind,  but  often  blended 
with,  tlie  tendon   of  the  Obturator  internus  and  Gemelli  muscles. 

Relations. — Hy  its  anterior  Hurfacf,  jvithtn  the  peipin^  with  the  Rectnm  (espe- 
cially on  the  left  side),  the  sacral  plexus  of  nerves,  and  the  branches  of  the  internal 
iliac  vessels;  fij-(ernal  fa  tJw pelida^  with  the  os  innomiuatum  anil  capsular  liga- 
ment of  the  hip-joint;  by  its posfertor  f^urfaee^  irithiu  the  pelvis,  with  the  sacrum, 
and  ej'tenml  to  it,  with  the  Gluteus  maximus;  by  its  upper  bonier^  with  the 
(Gluteus  meilius,  from  which  it  is  separated  by  the  gluteal  vessels  and  superior 
gluteal  nerve;  by  its  hwer  border,  with  the  Gemellus  stqierior  and  Coecygeus, 
the  sciatic  vCvSsels  and  nerves,  the  internal  pndic  vessels  and  nerve,  and  muscular 
branches  from  the  sacral  plexus,  passing  from  the  pelvis  in  the  interval  between  the 
two  muscles. 

The  Obturator  membrane  is  a  thin  layer  of  interlacing  fibres  which  closes  the 
obturator  foramen.  It  is  attached,  externally,  to  the  margin  i»f  the  foramen  ; 
internally,  to  the  posterior  surface  of  the  ischio-pubic  ramuH,  internal  to  the  inner 
margin  of  the  foramen.  It  is  occasionally  incomplete,  and  presents  at  its  upper 
antl  outer  part  a  small  canal,  which  is  bounded  below  by  a  thicketied  band  of  fibres, 
for  the  passage  of  the  obturator  vessels  and  nerve.  Each  obturator  muscle  is 
cimnecfed  with  this  membrane. 

Dissection. — The  next  raust*le,  as  well  a.s  the  origin  of  the  Pyrituruii.s,  can  only  be  seen 
when  the  jielvis  is  divided  and  the  viscera  removed. 

The  Obturator  intenms,  like  the  preceding  muscle,  is  situateil  partly  within 
the  cavity  of  the  |ieivis  and  partly  at  the  back  of  tbe  hip-joint.  It  arises  from  the 
inner  surface  of  the  anterior  and  external  wall  of  the  pelvis,  around  the  inner  side 
of  the  obturator  foramen,  being  attached  to  the  descending  ramus  of  the  os  pubis 
and  the  ascending  ramus  of  the  ischirini.  and  at  the  side  to  the  inner  surface  of 
the  body  of  the  ischium,  between  the  margin  of  the  obturator  foramen  in  fn>ut 
and  the  great  sacro-sciatic  notch  behind,  antl  to  the  innev  surface  of  the  ilium 
below  the  brim  of  the  true  pelvis.  It  also  arises  from  the  inner  surface  of  the 
obturator  membrane,  except  at  its  lower  part,  and  from  the  tendinous  arch  which 
completes  the  canal  for  the  passage  of  the  obturator  vessels  and  nerve.  The  fibres 
are  ili reeled  backward  ami  downward,  and  terminate  in  four  or  five  tendinous 
bands  which  are  found  on  its  cioep  surface:    these  bands  are  reflected  at  a  right 
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angle  over  the  inner  surface  of  the  tuberosity  *»f  the  ischium,  which  is  grooved  for 
their  reception  :  the  groove  is  coveretl  with  cartilajije  and  lined  with  a  synovial 
bwrsa.  The  muscle  leaves  the  pelvis  by  the  lesser  sacro-sciatie  notch,  atid  the 
tendinous  bands  unite  into  a  single  flattened  tendon,  which  passes  horizontally 
outward,  and,  after  receiving  the  attaehnieiit  of  the  Geinclli,  is  inserted  into  the 
inner  surface  of  the  great  tntchanter  in  front  of  the  Obturator  externus.  A 
Bvnrnial  bursa,  narrow  and  elongated  in  form,  is  usually  found  between  the  tendon 
of  this  muscle  and  the  capsular  ligament  of  the  hip  :  it  occasionally  communicates 
with  tbe  bursa  Itetween  the  tendon  and  the  tuberosity  of  the  ischium,  the  two 
forming  a  single  sac. 

In  order  to  di^jilay  the  peeuliiir  appearances  presented  by  the  tenduti  of  thi«  muscle,  it  must 
be  divided  near  its  insertion  and  retle<'te<I  oulwaru. 

V  , 

Relations.^  Within  the  pihis  thin  muscle  is  in  relation,  by  its  anterior  surface^ 

with  the  obturator  membrane  and  inner  surface  of  the  anterior  wall  of  the  pelvis ; 
by  Its  posterior  siirfae^y  with  the  pelvic  and  obturator  faseiie,  which  separate  it  from 
the  Levator  ani ;  and  it  is  crossed  by  the  internal  pudic  vessels  and  nerve.  This 
surface  forms  the  outer  boundary  of  the  ischio-rectal  fossa.  External  to  the  pelvis 
it  is  covered  by  the  great  sciatic  nerve  and  Gluteus  maximus,  and  rests  on  the  back 
part  of  the  hip-joint. 

The  Gemelli  are  two  small  muscular  fasciculi,  accessories  to  the  tendon  of  the 
Obturator  iTi[crnus,  which  is  received  into  a  groove  between  them.  They  are  called 
superior  and  inferior. 

The  Qenxellus  superior,  the  smaller  of  tlie  two,  arises  froin  the  outer  surface 
of  the  spine  ^f  the  iscliitim,  and,  passing  horizontally  outward,  becomes  blended 
with  the  upper  part  of  the  tendon  (d*  the  Obturator  internus,  and  is  inserted  with 
it  into  the  inner  surface  of  the  great  trochanter.  This  muscle  is  sometimes 
wanting. 

Relations. — By  its  superficial  surface,  with  the  Gluteus  maximus  and  the 
sciatic  vessels  and  nerves  ;  by  its  deep  surface,  with  the  capsule  of  the  hip- joint ; 
by  its  upper  hufiler,  with  the  lower  margin  of  the  Pyriformis  ;  by  its  lower  border, 
with  the  tendiui  of  the  Obturator  internus. 

Tlie  Qemellua  inferior  arises  from  the  upper  part  of  the  tuberosity  of  the 
ischium,  where  it  forms  tlie  lower  edge  of  the  groove  for  the  Obturator  internus 
tendon,  and,  passing  horizontally  oiitward,  is  blemled  with  the  lower  part  of  the 
tendon  of  the  Obturator  internus,  and  is  inserted  with  it  into  tlie  inner  surface  of 
the  great  trochanter. 

Relations. — By  its  superficial  surface,  with  the  Gluteus  uuiximus  and  the 
sciatic  vessels  and  nerves;  by  its  deep  surface,  with  the  capsular  ligament  of  the 
hip-joint;  by  its  upper  horder^  with  the  tendon  of  the  Obturator  internus;  by  its 
Imeer  border,  with  the  tendcm  of  the  Obturator  externus  and  Quudratus  teraoris. 

The  Quadratus  femorifi  is  a  short,  flat  muscle,  quadrilateral  in  shape  (hence 
its  name),  situated  between  the  Gemelhis  inferior  and  the  upper  margin  of  the 
Adductor  magnus.  It  arises  from  the  external  lip  of  the  tuberosity  of  the  i.schium, 
and,  proceeding  horizontally  outward,  is  inserted  into  the  upper  part  td'  the  linea 
ipiadrata:  that  is,  the  line  which  crosses  the  |»osterior  iiitertrHchauteric  line.  A 
synovial  bursa  is  often  found  between  the  under  surface  of  this  muscle  and  the 
le.sser  trochanter,  which  it  covei's. 

Relations. — By  its  posterior  surface,  with  the  Gluteus  maximus  and  the  sciatic 
vessels  and  nerves;  by  its  anterior  surfare,  with  the  tendon  of  the  Obturator 
externus  and  trochanter  minor  and  with  the  capsule  of  the  hip-joint;  by  its 
upper  border,  with  the  (iemellus  interior.  Its  lower  border  is  separated  from  iho 
Adductor  magnus  by  the  terminal  branches  of  the  internal  circumtiex  vessels. 

Dissection.— In  order  to  expjjse  the  next  muscle  (theOhturutor  extenms),  it  ia  ne 
to  remove  ihe  P^nas.  IhacuSr  Peetineus.  and  Adductor  breviw  find  luiiyus  HUiseles  from  the  front 
and  inner  side  fd"  rhe  thiuh,  and  the  Gluteus  maxinuus  and  Quadr.itiis  feniuris  from  the  back 
part.  It.s  disswrion  iih«>u!d,  constMiueiitly,  be  postiwncd  until  the  luust^les  of  the  anterior  and 
mtemal  lemoral  rej^dotis  havi;  been  explained. 
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The  Obturator  externus  (Fig.  3i!7)  is  a  flat,  triiinguliir  umsi'le  uhich  covei-s  tLo 
outer  surface  of  the  anterior  wall  <tf  the  pelvis.  It  arises  froui  ihe  margin  of  Intue 
immediately  aroiund  the  inner  side  of  the  obturator  forameu — viz,  from  the  bwly 
and  ramus  of  the  os  pubis,  and  the  ramus  of  the  ischium  ;  it  also  arises  from  the 
inner  two-thirds  of  the  outer  surface  of  tlie  obturator  membrane,  and  from  the 
tendinous  arch  which  complete-s  tlic  canal  for  the  passage  of  the  obturator  vessels 
and  nerves.  The  fibres  converging  jiass  backward,  outward,  and  upward,  ancl 
terminate  in  a  tendori  which  runs  across  the  back  part  of  the  hip-joint  and  is 
inserted   into  the  digital  fossa  of  the  femur. 

Relations. — By  its  anterior  surface,  with  the  Psoas,  Iliacus,  Peetineus, 
AdductiH-  uiagnns,  Adductor  brevis,  and  Gracilis,  and  more  externally,  with  the 
neck  of  the  femur  and  capsuU^  of  the  hip-joint;  by  its  posterior  8Hrfaee,  with  the 
obturator  membrane  and   Qua<lratus  femoris. 

Nerves, — The  (ilutens  maximus  is  supplied  by  the  inferior  gluteal  nerve 
from  the  sacral  plexus;  the  Gluteus  mediiis  and  minimus,  by  the  superior 
gluteal ;  the  Pyriformis,  Gemelli,  Obturator  internus^  and  Quadratus  femoris, 
by  branches  from  the  sacral  ple.xus ;  and  the  Obturator  externus,  by  the  obturator 
nerve. 

Actions. — The  Gluteus  maxiraus,  when  it  takes  its  fixed  point  from  the  pelvis, 
extends  the  femur  and  brings  the  bent  thigh  into  a  line  with  the  body.  •  Taking 
its  fixed  point  from  below,  it  acts  upon  the  pelvis,  supporting  it  and  the  whole 
trunk  u])on  the  head  of  the  femur,  which  is  especially  obvious  in  standing  on  one 
leg.  Its  most  powerful  action  is  to  cause  the  body  to  regain  the  erect  position 
after  stooping  by  drawing  the  pelvis  backward,  being  assisted  in  ihis  action  by 
the  Biceps,  Semitendinosus,  and  Semimembranosus.  The  Glutens  maximus  is  a 
tensor  of  the  fascia  lata,  and  by  its  connection  with  the  ilio-tibial  band  it  .steadies 
the  femur  on  the  articular  surface  of  the  tibia  during  standing,  when  the  extensor 
muscles  are  relaxed.  The  lower  part  of  the  muscle  also  acts  us  an  abductor  and 
external  rotator  of  the  limb.  The  Gluteus  medius  and  minimus  abduct  the 
thigh  when  the  limb  is  extended,  and  are  principally  called  into  action  in 
supporting  the  body  on  one  limb^  in  ccmjunction  with  the  Tensor  vaginae  femoris. 
Their  anterior  fibres,  by  drawing  the  great  tntchanter  forward,  rotate  the 
thigh  inwanl,  in  which  action  they  are  also  assisted  by  the  Tensor  vaginie 
femoris.  The  remaining  muscles  are  powerful  rotators  of  the  thigh  outward. 
In  the  sitting  posture,  when  the  thigh  is  tlexed  ujuui  the  pelvis,  their  action 
aa  rotators  ceases,  and  they  become  abductors,  with  the  exception  of  the 
Obturator  externus,  which  still  rotates  the  femur  outward.  When  the  femur 
is  fixed,  the  Pyriformis  and  Obturator  muscles  serve  to  draw  the  pelvis  forward 
if  it  has  been  inclined  backward,  and  assist  in  steadying  it  upon  the  head  of  the 
femur. 

Posterior  Femoral  Region. 
Bicep.s.  Semitendinosus.  Semimembranosus. 

Dissection  (Fig,  .328).— Make  a  verticai  incision  alnnir  the  middk' of  the  thijrb,  from  the 
lower  fold  nf  the  nates  to  alxiut  tliree  itichci?  hflovv  the  hark  of  t!ie  knee  joirtt.  and  there 
comiiH^t  it  with  a  transverse  ineisioTi  carried  fmm  the  inner  to  tlie  outer  side  of  the  leu:.  Make 
a  tliird  ineisi«jn  transversely  at  the  junction  of  the  midflle  with  the  lower  third  ol"  the  thiuh. 
The  inte;L'unjent  having  been  removed  I'roni  the  hjiek  of  the  kiiee  and  the  boundaries  of 
the  |H>pliteal  spaw  exaaiined.  the  reiaoval  of  the  ijiteirunieru  f'ronj  the  remaining  part  of  the 
thigh  should  be  eiaitinued,  when  the  fnsi'ia  and  muscles  of  this  resrion  will  Ijc  exjwsed. 

The  Biceps  (Biceps  flcrnr  crurtH)  is  a  large  muscle,  of  considerable  length, 
situated  on  the  iiosterior  and  outer  aspect  of  the  thigh  (Fig.  32D).  It  arises  by 
two  heads.  One,  the  long  head,  arises  from  the  lower  and  inner  facet  on  the 
back  [inrt  of  the  tuberosity  of  the  ischium  by  a  tendon  common  to  it  an*!  the 
Semitendinosus.  The  femoral,  or  short  head,  arises  from  the  outer  lip  of  the 
linea  aspera,  lietween  the  Adductor  magnus  and  Vastus  externus,  extending  up 
almost  as  htgh  as  the  insertion  of  the  Gluteus  maximus,  and  from  its  outer  pro- 
longation below  to  within  two  inches  of  the  outer  condyle;  it  also  arises  from  the 
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external  inlfrrauscular  septiim.  Tbe  fibres  of  the  long  liesul  form  a  fusiform 
belly,  which,  [rassing  oblitj^uely  dowinvanl  aritl  a  little  oulwuni,  termiiuiti's  in  an 
aponeurosis  which  covers  the  posterior  surface  of  the  muscU*  and  receives  the 
fibres  of  the  short  head  :  this  aponeurosis  becomes  gra^hially  contracted  into  a 
temlim.  which  is  inserted  into  the  outer  side  of  the  head  of  the  fibula,  and  by 
a  small  slip  into  the  lateral  surface  of  the  external  tuberosity  of  the  tibia.  At 
its  insertion  the  tenilon  divides  into  two  portions,  %vhich  embrace  the  long 
external  lateral  ligament  of  the  knee-joint,  a  strong  prolongation  being  sent  for- 
ward to  the  outer  tuberosity  of  the  tibia,  which  gives  off  an  expansion  to  the  fascia 
of  the  leg.     The  tendon  of  this  muscle  forms  tiie  outer  hamstring. 

Eelations.— By  its  xuperjicial  iurfttce,  with  the  Uluteus  maximus  above,  with 
the  frtscia  lata  and  integument  in  the  rest  of  its  extent;  by  its  deep  surface. 
with  the  Semimembranosus,  Adductor  raagnus,  and  Vastus  externus,  the  great 
sciatic  nerve,  and,  near  its  insertion,  with  the  external  head  of  the  Gastro- 
cnemius, Phtntaris.  the  superior  external  articular  artery,  and  the  external  popliteal 
nerve. 

The  Semitendinosus,  remarkable  fiu-  the  great  length  of  its  tendon,  is  situated 
at  the  posterior  and  inner  aspect  of  the  thigh.  It  arises  from  the  lower  an<i  inner 
facet  on  the  tuberosity  of  the  ischium  by  a  tendon  common  to  it  and  the  long  head 
of  the  Biceps;  it  also  arises  from  an  aponewrosis  which  connects  the  adjacent 
gurtaces  of  the  two  muscles  to  the  extent  of  about  three  inches  after  their  origin. 
It  forms  a  fusiform  muscle,  which,  passing  downward  and  inward,  terminates  a 
little  below  the  middle  of  the  thigh  in  a  long  round  tendon  which  lies  along  the 
inner  side  of  the  popliteal  space,  then  curves  around  the  inner  tuberosity  of  the 
tibia,  and  is  inserted  into  the  upper  part  of  the  inner  surface  of  the  shaft  of  that 
bone  nearly  as  far  foiward  as  its  anterior  bonier.  This  tendon  is  surr<Hiiuled  by 
the  tendon  of  ilie  Sartoj-ius,  and  lies  below  that  of  tlie  Gracilis,  to  winch  it  is 
united.  A  tendinous  intersection  is  usually  observed  about  the  middle  of  the 
muscle. 

RelationB. — By  its  miperjicial  »urfat't\  witli  the  Gluteus  maximus  and  fascia 
lata;  by  its  de&p  Hui-face,  with  the  Semimembranosus,  Adductor  nmgnus.  inner 
head  of  the  Gastrocnemius,  and  internal  lateral  ligament  of  the  knee-joint. 

The  Semimembranosus,  so  called  from  the  membranous  expansion  on  its 
anterior  and  itosterior  surfaces,  is  situated  at  the  back  part  and  inner  side  of  the 
thigh.  It  arises  by  a  thick  tendon  from  the  npper  and  outer  facet  on  the  back 
part  of  the  tuberosity  of  the  ischium,  above  and  to  the  outer  side  of  the  Biceps 
and  Semitendinosus,  and  is  inserted  into  the  groove  on  the  inner  and  back  jiart  of 
the  inner  tubenvsity  of  tbe  tibia,  beneath  the  internal  lateral  ligament.  The 
tendon  of  the  muscle  at  its  origin  expamls  itjto  an  aponeurosis  \vhich  covers  the 
upper  part  of  its  anterior  surface:  from  this  aponeurosis  muscular  fihresari.se, 
and  converge  to  another  aponeurosis,  which  covers  the  lower  part  of  its  posterior 
surface  and  contracts  into  the  tendon  of  insertion.  The  tendon  of  themu.scle  at 
its  in.sertion  gives  ofl'  two  fibrrxis  expansions;  one  of  these,  of  considerable  size. 
passes  upward  and  outward  to  be  inserted  into  tlie  back  part  of  the  outer  con- 
dyle of  the  femur,  forming  part  of  the  posterior  ligament  of  tbe  knee-joint.  The 
.«»econd  is  continued  downward  to  the  fascia  which  covers  the  Pojditeus  muscle. 
The  tendon  also  sends  a  few  fibres  to  join  the  internal  Interal  ligament  of  the 
joint. 

The  tendons  of  the  two  preceding  muscles,  with  that  of  the  Gracilis,  form  the 
inner  hamstring. 

Eelations. — By  its  superficial  mtrfitfc,  with  the  Semitendinosus,  Biceps,  and 
fjiscia  lata;  by  its  deep  Mttrfacf,  with  the  popliteal  vessels,  Addtictto-  magnus,  and 
inner  head  of  the  Gastrocnemius,  fnmi  which  it  is  separated  by  a  synovial  bursa; 
by  its  inner  hordfr^  with  tlie  (Jracilis:  by  its  outrr  Imrder,  witii  the  great  sciatic 
nerve  and  its  internal  popliteal  bratich. 

Nerves. — The  muscles  of  this  region  are  supplied  by  the  great  sciatic  nerve. 

Actions. — The  hamstring  muscles  flex   the  leg  upon  the  thigh.     When  the 
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knee  is  9cmitlexe<i,  the  Bicepf*,  in  consequence 
of  its  oblique  direelion  downward  and  outward, 
rotates  the  leg  slightly  «iutwurd ;  and  the  Senii- 
tendinosiis,  and  to  a  slight  extent  the  Semimem- 
hranosus,  rotate  the  leg  inward,  asi?ii<ting  the  I'op- 
litens.  Taking  their  fixed  jtoint  from  below,  thej^e 
mu.scU'H  .serve  lo  support  the  |»elvis  upim  ilie  head 
of  the  femur  and  to  draw  the  trunk  ilireetly  back- 
ward, as  in  feats  of  strength,  when  the  body  is 
thrown  backwaixl  in  the  foi-ni  of  an  arch. 

Surgical  Anatomy.- Tlif  tcudtmi^  uf  these  inuf*fles 
(Kxrasionally  rt'quire  sul«ni(!iiu:ou.»»  divisimi  in  Home  fiinus  of 
s|nirrous  ankylosis  oi'  the  kin^r-joitit  dc]K'iid<'nt  n[M«n  pf-r- 
manent  contnictioi)  and  rii:idity  (if  the  Flexor  unist'leis,  ur 
iroiu  i^tirtftiinjr  (*f  the  lij^'amentous  and  other  tissutii  .^ur- 
nxiuding  the  jnint.  the  re^iuk  of  disease.  This  bcffwted  by 
putting  the  tendon  n|n(ii  the  Ktretch.  and  in.'^ertjii.ir  .1  nar- 
row, i^harp-pointed  knile  betwctn  it  and  the  ?;kiu:  the  eut- 
tinjr  cil>re  l>eintr  then  tnnied  toward  the  tendon,  \\  .should 
be  divided,  lakiiijr  L-^reat  eare  that  the  wound  In  the  .skin  is 
not  at  thesatne  timeenlar.L'ed.  The  relation  of  the  external 
tuijditeitl  nerve  to  the  (endun  of  (he  Bieeps  must  idwa3's  be 
burue:  in  miiid  in  dividing;  tht.s  tendon. 

THE  LEO. 

Bissection  (Fi>j.  325),— The  knee  should  be  bent,  a 
bl<x;k  plaeetl  beneatfi  it,  and  the  H>ot  kept  in  an  extended 
po.sitiou;  then  make  an  incision  through  the  internment  in 
the  middle  lineof  the  lep  to  the  ankle,  and  eoniimn^lt  alon^ 
the  dotrsum  of  the  foot  to  tlie  uh's.  Make  a  seeoml  incision 
transversiely  aen^ss  the  ankle,  jtml  a  thinl  in  the  samediree- 
tion  across  tlie  ha>es  of  thett>es;  remove  the  fl a p.s  oi'inte^'U- 
nient  included  between  these  iueisions  in  order  to  examine 
the  deep  fascia  of  the  leg. 

The  Deep  fascia  of  the  Leg  forms  a  complete 
inveetnient  In  the  muscles,  but  is  not  continued 
over  the  subcutaneous  .surfaces  of  the  bones.  It  is 
continuous  al>ove  with  the  fascia  hita,  receiving  an 
expansion  from  the  tendon  of  the  Biceps  on  the 
outer  sitle,  and  from  the  tendons  uf  the  Sartoriiis, 
Gracilis,  and  Semiten*lin<»sus  on  the  inner  side;  in 
front  it  blends  with  the  periosteum  covering  the 
subcutaneous  surface  of  the  tibia,  and  with  that 
covering  the  head  and  external  malleolus  of  the 
fibula  ;  below  it  is  continuous  with  the  annular 
ligaments  of  the  ankle.  It  is  thick  and  ilense  in 
the  upper  and  anterior  part  of  the  leg,  and  gives 
attachment,  bv  its  deep  surface,  to  the  Tibialis 
anticus  and  Extensor  longus  digitorum  muscles, 
but  thinner  behiml,  where  it  covers  the  Gastro- 
cnemius and  Soleiis  muscles.  Over  the  po|diteaI 
space  it  is  much  strengthened  by  transverse  fibres 
which  stretch  across  from  the  inner  to  the  outer 
hamstring  mriscles.  and  it  is  here  jierforatcd  by  the 
external  sajdienous  vein.  Its  deep  surface  gives 
off.  on  the  outer  side  of  the  leg.  two  strong  inter- 
muscular septa  which  ench>se  the  Peronei  mttscle8» 
and  separate  them  from  the  muscles  on  the  anterior 
and  posterior  tibial  regi«ms  and  several  smallernnd 
more  slen<ler  processes   which    enclose   the  intli- 
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vidual  miiscU'S  in  each  region;  at  the  same  time  abroad  transverse  intermuscular 
septum,  called  the  th't-p  frttnsirrse  fascia  of  the  /*;</,  intervenes  between  the  super- 
ficial anil  deep  muscles  in  the  posterior  tibio-fibular  region. 

Now  remove  the  faseia  by  dividing  it  in  tbe  same  direction  as  the  integimutn,  cxoeptinc 
opposite  the  ankle,  where  it  should  be  left  entire,  t  '(pmujcnee  the  removal  of  the  f'aseia  iKiiu 
below,  opposite  the  tendonii,  and  detaeh  it  in  the  liae  of  direction  of  the  njUKnilar  fibres. 

Muscles  of  the  Leg. — These  may  be  s;ubdivided  into  three  groups:  those  on  the 
anterior,  those  on  the  posterior,  and  those  on  the  outer  side. 

Anterior  Tibiofibular  Region. 

Tibialis  anticus.  Extensor  longus  digitorum. 

Extensor  proprius  hallucis.  Peroneus  tertius. 

The  Tibialis  anticus  is  situated  on  the  outer  side  of  the  tibia;  it  is  thick  and 
fleshy  at  its  upper  part,  tendinous  below.  It  arises  from  the  rouer  tuberosity  ami 
upper  twc>-third»  of  tbe  external  surface  of  the  shaft  of  the  tibia  :  from  the  adjoin- 
ing part  of  the  interosseous  membrane  ;  from  the  deep  surface  of  the  faseia  ;  and 
from  the  intermuscular  septum  between  it  and  the  Extensor  longus  digitorum : 
the  fibres  pass  vertically  downward,  and  terminate  in  a  tendon  which  is  a})j>arent 
r»n  the  anterior  surface  of  the  muscle  at  tbe  lower  third  of  tbe  leg.  After  passing 
through  the  innermost  compaitment  of  the  anterior  annular  ligament,  it  is  inserted 
into  the  inner  and  under  sitrfiice  of  the  internal  euneiforin  bctne  and  base  of  the 
metatarsal  bone  of  the  great  toe. 

Relations. < — By  its  anterior  surface^  with  the  fascia  and  with  the  annular  liga- 
ment;  by  itii  postert'or  mirfave,  with  the  interossecms  membrane,  tibia,  ankle-joint., 
and  inner  side  of  the  tarsus:  this  surface  also  overlaps  the  anterior  tibial  vessels 
and  nerve  in  tbe  upper  \mn  of  the  leg.  By  its  imwr  i<urfare,  with  the  tibia;  by 
its  outer  itnrf ace,  with  tbe  Extensor  longus  digitonnn  ami  Extensor  proprius  hal- 
hicia,  and  the  anterior  tibial  vessels  and  nerve. 

The  Extensor  proprius  hallucis  is  a  thin,  elongated,  and  flattened  muscle  situ- 
ated between  the  Tibialis  anticus  antl  Extensor  longus  digitorum.  It  arises  from 
tbe  anterior  surface  •tf  the  fibula  for  about  the  middle  two-fourths  of  its  extent,  its 
origin  being  internal  to  that  of  the  Extensor  longus  digitorum  ;  it  also  arises  from 
the  interosseous  nomibrane  to  a  similar  extent.  The  fibres  pass  downward,  and 
terminate  in  a  tendon  wbich  occupies  the  anterior  border  of  tbe  muscle,  passes 
through  a  distinct  compartment  in  tbe  horizontal  portion  of  the  annular  ligament, 
crosses  the  anterior  tibitil  vessels  near  the  bend  of  the  ankle,  and  is  inserted  into 
the  ba,sc  of  the  last  phalanx  of  the  great  toe.  Opposite  the  metatarso-pbalangeal 
articulation  the  tendon  gives  off  a  thin  prolougatiou  on  each  side,  which  covers 
the  surface  of  the  joint.  It  usually  sends  an  expansion  from  tbe  inner  side  of  tbe 
ten<lon,  to  be  inserted  into  tbe  base  of  tbe  first  jihaianx. 

Belations. — By  its  anterior  9urfaet\  with  the  fascia  and  the  anterior  annular 
ligament :  by  its  posterior  Miirfaee,  with  the  interosseous  membrane,  fibula,  tibia, 
ankle-joint,  and  Extensor  brevis  digitorum  ;  by  its  outer  xidt\  with  the  Extensor 
longus  digitorum  above,  tbe  dorsalis  pedis  vessels  and  anterior  tibial  nerve  below ; 
by  its  innfr  nitii\  with  the  Tibialis  anticus  and  tbe  anterior  tibial  vessels  above. 

Tbe  Extensor  longus  digitorum  is  an  ebmgated,  flattened,  semi  pen ni form 
muscle  situated  tbe  most  externally  of  all  the  muscles  on  the  fore  part  of  the  leg. 
It  arises  from  tbe  outer  tuberosity  of  tbe  tibia  ;  from  tbe  upper  three-fourths  of 
the  anterior  surface  of  the  shaft  of  tbe  fibula;  from  tbe  interosseous  membrane; 
from  the  deep  surface  of  the  fascia  :  and  from  the  intermuscular  septa  l^etween  it 
and  the  Tibialis  anticus  on  the  inner  and  the  I'eronei  on  tbe  outer  side.  The  tendon 
enters  a  canal  in  tbe  annular  ligament  with  the  Peroneus  tertius.  and  divides  into 
four  .slips,  which  run  across  tbe  dorsum  of  the  foot  and  are  inserted  into  the  second 
and  third  phalanges  of  ihe  four  lesser  toes.  The  mode  in  which  the  tendons 
are  inserted  is  tbe  following :  The  three  inner  tendons  opposite  the  metatarso- 
phalangeal articulation  are  joined,  on  their  outer  side,  by  a  tendon  of  tbe  Extensor 
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brevis  tligitorum-  Tbev  all  receive  a  fibrous  expansion  from  the  Interossei  and 
Lumbricales,  and  then  spreud  out  into  a  firoad  aponeurosis,  which  covers  the  doraal 
surface  of  the  first  phalanx:  this  aponeurosis,  at  the  arlieuhition  -d'  \\w  first  with 
the  second  phalanx,  ilivides  into  three  slips — a  middle  one,  which  is  inserted  into 
the  base  of  the  second  phalanx,  and  two  lateral  slips,  which,  after  uniting  on  the 
dorsal  surface  of  the  second  phalanx,  arc  continued  onward,  to  he  inserted  into 
the  base  (»f  the   third. 

Relations.— By  its  anterior  Hurfatu^  with  the  fascia  and  the  annular  li'^juuent; 
by  its  poahrior  surface,  with  the  fibula,  interosyeous  mendinmc,  ankle-joint,  and 
Exten.sor  brevis  digitorum;  by  its  inner  tfide^  with  the  Tibialis  anticiis,  Extensor 
pniprins  hallucis,  and  anterior  tibial  vessels  and  nerve ;  by  its  outer  side,  with  the 
Peroneus  longus  and  brevis. 

The  PeroneuB  tertius  is  a  part  of  the  Extensor  lonfjus  digitorum,  and  might 
be  descrihcii  as  its  fifth  tendon.  The  fibres  belonging  to  this  tendon  ari.se  fr<»!u 
the  lower  fourth  of  the  anterior  surface  of  the  fibula,  from  the  lower  part  of  the 
interosseous  membrane,  and  from  an  intermuscular  septum  between  it  and  the 
Peroneus  brevis.  The  tendon,  after  passing  through  the  same  canal  in  the 
annular  ligfiment  as  the  Extensor  longus  digitorum,  is  inserted  into  the  dorsal 
surface  of  the  liase  of  the  metatarsal  bone  of  the  little  toe,  on  its  intier  side.  This 
..muscle  is  sometimes  wanting. 

Nerves. — These  muscles  are  supplied  by  the  anterior  tibial  nerve. 

Actions. — The  Tibialis  anticus  ami  Peroneus  tertius  are  the  direct  flexors  of 
the  tarsus  upon  the  leg :  the  former  muscle,  from  the  obli<|uity  in  the  direction  of 
its  tendon,  raises  the  inner  border  of  the  foot;  and  the  latter,  acting  with  the 
Peroneus  brevis  anil  longus,  draws  the  outer  border  of  the  foot  upward  and 
the  sole  (mtward.  The  Extensor  longus  digitorum  and  Extensor  proprius  hallucis 
extend  the  phulancjes  of  the  toes,  and,  ci>ntinuini;  their  action,  Hex  the  tarsus 
upon  the  leg.  Taking  their  fixed  point  i'vam  below  in  the  erect  posture,  all  these 
muscles  serve  to  fix  the  hones  of  the  leg  in  the  jierpendicular  position  and  give 
increased  strength  to  the  ankle-joint. 

Posterior  Tibiofibular  Region. 

Dissection  fFig.  TJS). — Make  a  verlieal  ipK-i>i(jri  iduiif^  dw  uiiddk  line  of  the  back  itf  the 
le^,  frciiu  the  lower  part  *>f  the  i>oj)Iiteal  space  to  !he  heel,  mrmerlinL'  it  hn-Jow  V»y  a  tnoisverse 
incision  exteiulin^  l>etwceii  the  two  malleoli ;  ihe  Haps  ot  iutegument  being  removed,  the  tiujcia 
and  muscles  sheaild  la*  fXiiniined. 

The  muscles  in  this  region  of  the  leg  are  subdivided  into  two  layers — super- 
ficial and  deep.  The  superficial  layer  constitutes  a  powerful  muscular  mass, 
foiTuing  the  calf  of  the  leg.  Their  large  sv/.e  is  one  of  the  most  characteristic 
features  of  the  muscular  apparatus  in  man.  and  bears  a  direct  connection  with  his 
ordinary  attitude  and  mode  of  progressifui. 


Gastrocnemius. 


Superficial  Layer. 
SoleuB. 


Plantaris. 


The  Gastrocnemius  is  the  most  superficiiil  muscle,  and  forms  the  greater  part 
of  the  calf.  It  arises  by  two  heads,  which  are  connected  to  the  condyles  of 
the  femur  by  two  strong  flat  tendons.  The  inner  head,  the  larger  and  a  little 
ttie  more  posterior,  arises  from  a  depression  at  the  ujiper  and  hack  ]>art  of  the 
inner  condyle.  The  outer  head  ari.ses  from  the  upper  and  back  part  id'  the 
external  condyle,  immediately  above  the  origin  of  the  Popliteus,  lioth  heads,  also, 
arise  by  a  few  tendinous  and  fleshy  fibres  from  the  ridges  whicli  are  continued 
upward  from  the  condyles  to  the  linea  asjiera.  Each  tenilon  spreads  out  inlf>  an 
aponeurosis  which  covers  the  posterior  surface  of  that  portion  of  the  muscle  to 
which  it  belongs,  that  covering  the  inner  head  being  longer  and  thicker  than 
the  outer.  From  the  anterior  surface  of  these  tendinous  expansions  muscular 
fibres  are  given  off.     The  fibres  in  the  median  line,   which  correspond    to    the 


THE  POSTERIOR    TIBHhFIBVLAR   REGION. 


525 


accessory  p<»rtions  of  the  muscle  derivetl  from  the  bifurcations  of  the  linea  aspera, 

unite  at  an  anjsile  upon  ;i  median   tendinous 

raphe  below  ;    thtj  remaining  fibres  e»>n verge 

to  the   posterior   surface   of  an   aptmeurosis 

which     covei-s    the    anterior   surface    of  the 

muscle,    and    this,     gradually     contracting, 

unites  with   the  tendon   of  the   Soleus,   and 

forms  with  It  the  tcndo  Achillis. 

RelationB.— By  its  Hftpcrtivial  surface^ 
with  the  fascia  of  the  leg.  which  se]»arates 
it  from  the  external  sajibenoijs  vein  and 
nerve;  by  its  drep  Hnrf(iei\  with  the  posterior 
ligament   of  the    knee-joint,    the    Popliteus,  'l^lfc" 

Soleus,  Plantaris,  popliteal  vessels,  and  in- 
ternal po|ditea!  nerve.  The  tendon  of  the 
inner  head  ciirresponds  with  the  back  part 
of  the  inner  condyle,  from  which  it  is  sepa- 
rated by  a  synovial  bursa,  which,  in  some 
case4?i,  comtnuntcates  with  the  cavity  of  the 
knee-joint.  The  tendon  of  the  outer  bead 
contains  a  sesamoid  fibro-eartihige  (rarely 
ossetuis)  where  it  jdays  over  the  correspoiul- 
ing  outer  condyle ;  and  one  is  occasicmally 
found  in  the  tendon  of  the  inner  head. 


m 


The  GastnK"ncmius  should  he  divided  at-rrwa, 
just  below  its  orijriu,  anil  turned  downward,  in  order 
tu  expot>«  the  next  muacles. 


I     O      L     t      U      $ 


ii 


The  Solens  is  a  broad  flat  muscle  situated 
immediately  betieatb  the  Gastrocnemius.  It 
has  received  its  name  from  its  resemblance 
in  shape  to  a  sole-fish.  It  arises  by  ten- 
dinous fibres  from  the  hack  part  of  the  bead 
of  the  fibula  and  from  the  upper  third  of  the 
posterior  surface  of  i(s  shaft ;  from  the  obliijuc 
line  of  the  tibia  and  from  the  middle  third 
of  its  internal  border;  some  fibres  also  arise 
from  a  tendinous  arch  placed  between  the 
tibial  and  fibular  origins  of  the  muscle,  be- 
neath which  the  posterior  tibial  vessels  and 
nerve  pass.  The  fibres  pass  backward  to  an 
aponeurosis  which  covers  the  posterior  sur- 
face of  the  muscle,  and  this,  gradually  be- 
coming thicker  and  narrower,  joius  with  the 
tendon  of  the  <iastrocnemius,  an<i  forms  with 
it  the  tendo  A  chillis. 

Relations. — IJy  its  superficial  surface, 
with  the  Gastrocnemius  and  Phinfaris;  by 
its  deep  surfat't\  with  the  Flexor  longus 
digitorura.  Flexor  longus  hallucis.  Tibialis 
posticns,  and  posterior  tibial  vessels  an*l  nerve,  from  which  it  is  sefiarated  by  the 
transverse  intermuscular  septum  or  deep  transverse  fascia  of  tlie  leg. 

The  Tendo  Acliillis,  the  commoti  ten<lon  of  the  Gastrocnemius  and  Soleus,  is 
the  thickest  and  strongest  tendon  in  the  body.  It  is  about  six  inches  in  length, 
and  commences  about  the  middle  of  the  leg,  but  receives  fleshy  fibres  on  its 
anterior  surface  nearly  to  its  lower  end.  Gradually  becoming  contracted  below,  it 
is  inserted  into  the  lower  part  of  the  posterior  surface  of  the  os  calcis,  a  synovial 


*> 
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of  ttic  buck  of  the  leg. 
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bursa  being  interposed  between  the  tendon  and  the  upper  part  of  this  surface.  The 
tendon  spreads  out  someAvbat  at  its  lower  end,  so  that  its  narrowest  part  is  usually 
about  an  ineh  and  a  half  above  its  insertion.  The  tendon  is  covered  bj  the  fascia 
and  tbe  integument,  and  is  se[uirated  from  tbe  deep  musLdes  and  vessels  by  a 
considerable  interval  filled  up  with  areolar  and  a^iipose  tissue.  Along  its  outer 
side,   but  superficial   to  it,  is  the  external  sapbenmis  vein. 

The  Plantaris  is  an  extremely  diminutive  muscle  plaeed  between  the  Gastro- 
cnemhis  and  tSoleus,  and  remarkable  for  its  long  and  delicate  tendon.  It  arises 
frf>m  the  lower  part  of  tbe  outer  prob>ngatinn  of  tbe  linca  as|>era  and  from  the 
posterior  ligament  of  the  knee-joint.  It  forms  a  small  fusiform  belly,  about  three 
or  four  inches  in  length,  tenninating  in  a  long  slender  tendon  wbieb  crosses 
obliquely  between  the  two  muscles  of  the  calf,  and,  running  along  the  inner  border 
of  the  tendo  Achillis,  is  inserted  with  it  into  the  ])osterior  part  of  tbe  os  calcis. 
This  muscle  is  occasionally  double,  and  is  sometimes  wanting.  Occasionally,  its 
tendon  is  lost  in  tbe  internal  annular  ligament  or  in  tbe  fascia  of  the  leg- 
Nerves. — These  muscles  are  supplied  by  the  internal  popliteal  nerve. 
Actions, — The  muscles  r>f  the  calf  possess  considerable  power,  and  are 
constantly  called  into  use  in  standing,  walking,  dancing,  and  leaping;  hence  the 
large  si/^e  ttify  usually  present.  In  walking  these  muscles  draw  powerfully  upon 
the  OS  culcis,  raising  tbe  heel,  and  with  it  the  entire  body,  from  tbe  grouinl;  tbe 
body  being  thus  su[)porte<l  on  the  raised  foot,  the  opposite  limb  can  be  currieil 
forwartl.  In  standing,  the  Soleus,  taking  its  fixed  point  from  below,  steadies  the 
leg  upon  the  fo(H,  and  prevents  the  body  from  falling  forward,  to  which  there  is  a 
constant  tendency  from  the  superincumbent  weight.  Tbe  Gastrocnemius,  acting 
from  below,  sei'ves  to  ficx  the  femur  upon  the  tibia,  assisted  by  the  Popliteus.  Tbe 
Plantaris  is  tbe  rudiment  (tf  a  large  muscle  which  exists  in  some  of  the  lower 
animals  and  serves  as  a  tens<0'  of  the  plantar  fascia.  In  man  it  is  merely  an 
accessory  to  the  Gastrocnemius,  extending  the  ankle  if  the  foot  is  free  or  bending 
the  knee  if  the  foot  is  fixed. 

JJeep  L(tt/er. 

Popliteus.  Flexor  longus  digitorum. 

Flexor  longus  hallucis.  Tibialis  posticus. 

Dissection.— I>etacli  the  Salens  fmm  its  attachment  tu  the  fibula  and  tiljia.  and  turn  it 
downward,  when  the  deep  layer  of  muscles  is  exi>o»ed,  covereil  h}'  the  iloep  tnmsverse  fascia  of 
the  leg. 

The  Deep  Transverse  Fascia  of  the  leg  is  a  broa<l,  transverse,  intenuuscular 
septum  interposed  lu'tween  the  superficial  and  deep  muscles  in  the  posterior 
tibio-fibuhir  region.  On  either  side  it  is  connected  to  the  margins  of  the  tibia  and 
fibula.  Above,  where  it  covers  the  Popliteus,  it  is  thick  anil  dense,  and  receives  an 
expansion  from  the  tendon  of  the  Semimembranosus;  it  is  thinner  in  tbe  middle 
of  the  leg.  but  below,  where  it  covers  the  tendons  passing  behind  tbe  malleoli,  it 
is  thickened.  It  is  continued  onward  in  tbe  interval  between  the  ankle  and  the 
heel,  where  it  covers  the  vessels  and  is  blended  with  the  internal  annular 
ligament. 

This  fascia  should  now  be  removed,  commeueing  frtim  Wlow  0|>iK»site  th«  teiiduns,  and 
detaching  it  fn>m  the  niuscles  in  the  directiuti  of  their  fibre.s. 

The  Popliteus  is  a  thin,  flat,  triangular  muscle,  which  forms  jiart  of  the  floor 
of  the  piipliteal  space,  and  is  covered  by  a  tendinous  expansion  derived  from  the 
Semimembranosus  muscle.  It  arises  by  a  strong  tendon,  about  an  inch  in  length, 
from  a  deep  dcpressiim  on  the  outer  side  of  the  external  condyle  of  the  fetuur, 
and  from  the  jM>sterior  ligament  of  tbe  ktiee-joint.  and  is  inserted  into  the  inner 
two-thirtls  of  tiie  triangular  surface  aluive  theobli«4ue  line  on  tbe  posterior  surface 
of  the  shaft  of  tbe  tibia,  and  into  the  ten<tinous  expansion  covering  the  surface 
of  the  muscle.  The  tendon  of  the  muscle  is  covered  by  that  of  the  Biceps  and  the 
external   lateral  ligament  of  the  knee-joint;  it  grooves  the  outer  border  of  the 
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external   semilunar    fibro-cartilage,  and  is  invested    by   the  synovial   membrane 
of  the  knee-joint. 

Relations. — By  its  ttuperficinl  »urfacc,  with  the  fascia  above  mentioned,  which 
separates  it  from  the  Gastrocnemius,  Plantaris,  p(t[>liteal 
vessels,  and  iiiternai   popliteal  nerve:  by  its  th*'jt  »iir- 
fact',   with    the    siitierior   tibio-Hbular   artieiilution    and 
hack  of  the  tibia. 

The  Flexor  longrus  hallucifl  is  situated  on  the  fibular 
side  of  the  le^^,  ami  is  the  most  sutierfieiai  and  lar^'est 
of  the  next  three  muscles.  It  arises  from  the  lower 
two-thirds  of  the  posterior  surface  of  the  shaft  of  the 
fibula,  with  the  exception  of  an  inch  at  its  lowest 
part ;  from  the  lower  part  of  the  interosseous  mem- 
brane; from  an  intermuscular  septum  between  it 
and  the  Peronei,  externally ;  and  from  the  fascia 
covering  the  Tibialis  posticus,  which  is  attached  to 
the  inner  border  of  the  fibtila  externally  and  lo 
the  |)osterior  surface  of  the  tibia  between  the 
origins  tif  the  Tibialis  posticus  and  the  Flexor  longus 
digitoruni,  internally.  The  fibres  pass  oblii[uely 
downward  and  backward,  and  terminate  round  a 
tendon  which  occupies  nearly  the  whole  length  of 
the  posterior  surface  of  the  muscle.  This  tendon 
passes  through  a  groove  on  the  posterior  surface  of 
the  tibia :  it  then  passes  through  another  groove  on 
the  posterior  surface  of  the  astragalus,  and  along 
a  third  groove,  beneath  the  sustentaculum  tali  ot 
the  OS  calcis,  into  the  sole  of  the  foot,  where  it  runs 
forward  between  the  two  heads  of  the  Flexor  brevis 
hallucis,  and  is  inserted  into  the  base  of  the  last 
phalanx  of  the  great  toe.  The  grooves  in  the 
astragalus  and  os  calcis,  which  contain  the  ten<lon 
of  the  muscle,  are  converted  by  tendinous  fibres 
into  distinct  canals  lined  by  synovial  membrane; 
and  as  the  tendon  crosses  the  sole  of  the  foot, 
it  is  connected  to  the  comnum  flexor  by  a  tendinous 
slip. 

Relations. — By  its  jtuperjit'ial  surface^  with  the 
Soleus  and  tenao  Achillis,  from  which  it  is  sepa- 
rated by  the  deep  transverse  fascia;  by  its  di'ep  sur- 
face^ with  the  fibula.  Tibialis  posticus,  the  peroneal 
vessels,  the  lower  part  of  the  interosseous  membrane, 
and  the  ankle-joint;  by  its  outer  border,  viith  the 
Peronei ;  by  its  inner  harder,  with  the  Tibialis 
posticus  and  posterior  tibial  vessels  and  nerve. 

The  Flexor  longus  digitorum  ( perfornnH)  is  situated 
on  the  tibial  side  of  the  Ici:.  At  its  origin  it  is  thin 
and  pointed,  but  gradually  increases  in  size  as  it 
descends.  Ir  arises  fnun  the  posterior  surface  of  the 
shaft  of  the  tibia,  immediately  below  the  iVhliipie  line,  to 
within  three  inches  of  its  extremity  internal  to  the 
tibial  origin  of  the  Tibialis  posticus;  some  fibres  also 
arise  from  the  fascia  covering  the  Tibialis  posticus.  Tlie 
fibres  terminate  in  a  tendon  which  rims  nearly  the  whole  length  of  the  posterior 
surface  of  the  muscle.  This  tendon  passes  behind  the  internal  nuilleolus  in  a  groove 
common  to  it  and  the  Tiliialis  pi>sticus»  but  separated  from  the  latter  by  a  fibrous 
septum,  each  tendon  being  contained  in  a  special  sheath  lined  by  a  separate  synovial 
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membrane.  It  then  passes  obliquely  forward  and  outward,  crossing  over  tlie 
internal  lateral  ligiimeDt  into  the  sole  of  the  f««>t  (Fig.  334).  where,  crossing 
saperficially  to  the  tendon  of  the  Flexor  longus  hallueis,'  to  whifh  it  is  connected 
by  a  strong  tendinous  sHjk  it  becomes  expanded,  is  joined  by  the  Flexor  acees- 
sorius,  and  finally  divides  into  four  tendons  which  are  inserted  into  tbe  bases j 
of  the  liist  phalanges  of  the  four  leaser  toes,  each  tendon  passing  tliroiigh  a  fissure 
in  the  tendon  of  the  Flexor  brevis  digitorum  opposite  the  base  of  the  first 
phalanges- 
Relations. — In  the  hg  :  by  its  guperfidal  surface,  with  tbe  posterior  tibial 
vessels  and  nerve,  and  the  deep  transverse  fjiscia,  which  sejjarutes  il  fnmi  the 
Soleus  muscle;  by  its  (h-^p  Hurfare^  with  the  Tibia  an4  Tibialis  posticus.  In  the 
foot  it  is  covered  by  the  Abductor  hatlueis  and  Flexor  brevis  digitorum,  and 
crosses  superficial  to  tbe  Flexor  longiis  balhicis. 

The  Tibialis  posticus  lies  between  tbe  two  preceding  muscles,  and  is  the  most 
deeply  seated  of  all  the  muscles  in  the  leg.  It  commences  above  by  two  j)ointcd 
processes,  separated  by  an  lingular  interval,  ihrongh  which  the  anterior  tibial 
vessels  pass  forward  to  tbe  front  of  the  leg.  It  arises  from  tbe  whole  (►f  tbe 
posterior  surface  of  the  interosseous  mcmbriine,  excepting  its  lowest  part,  fnuu 
the  posterior  surface  of  the  shaft  of  the  tibia,  external  to  the  Flexor  longus 
digitorum,  between  the  commencement  of  the  oblique  line  above,  and  the  middle 
of  the  external  border  of  the  bone  below,  and  from  the  upper  two-thirds  of  tbe 
internal  surface  of  the  Hhula ;  s(une  fibres  also  arise  from  the  <lecp  transverse 
fascia  an<l  from  the  intermuscular  septa,  sej)arating  it  from  tbe  adjacent  muscles 
on  each  side.  This  tunscle,  in  tbe  lower  fourth  of  the  leg,  jiasses  in  front  of  the 
Flexor  longus  digitorum,  and  terminates  in  a  tendon  which  ]>asses  through  a 
groove  behind  the  inner  malleolus  with  the  tendon  <d"  that  muscle,  but  enclosed  in 
a  separate  sheath  ;  it  then  jrasses  thrfjugh  another  sbewth.  over  the  internal  lateral 
ligament  into  the  foot,  and  then  beneath  the  inffrior  calcaneo-navicular  ligament, 
an<l  is  inserted  into  the  liiberosity  of  the  navicidiir  and  internal  cuneiform  bones. 
The  tendon  of  this  muscle  contains  a  sesamoid  fibro-cartilage  us  it  {»asses  over  the 
navicular  bone,  and  gives  off  fibrous  expansions,  one  of  which  passes  backward  to 
the  sustentaculum  tali  of  the  os  calcis,  others  outward  to  the  middle  and  external 
cuneiform  and  cuboid,  and  some  forward  to  the  bases  of  the  secruid,  third,  and 
fourth  metatarsal   hones  (Fig.  ^i'ii'}). 

Relations. — By  its  mipn'ficiitl  »urftire,  with  the  t^oleus,  from  which  it  is 
separated  by  the  deep  transverse  fascia,  the  Flexor  longus  digitorum,  the  posterior 
tibial  vessels  and  nerve,  and  the  peroneal  vessels;  by  its  (hrp  surface,  with  the 
interosseous  ligament,  the  tibia,  fibula,  and  ankle-joint. 

Nerves.— The  Poplitetis  is  supjdied  by  the  internal  jmpliteal  nerve,  the 
remaining  muscles  of  this  gronp  by   the  posterior  tibial  nerve. 

Actions. — The  Poplitetis  assists  in  Hexing  the  leg  upon  the  thigh;  when  the 
leg  is  Hexed  it  will  rotate  the  tibia  inward.  It  is  especially  calle<l  into  action  at 
the  commencement  of  the  act  of  bending  the  knee,  inasmuch  as  it  produces  a 
slight  inward  rotation  of  the  tibia,  which  is  essential  in  the  early  stage  of  this 
movement.  The  Tibialis  posticus  is  a  direct  extensor  of  the  tarsus  u])on  the  leg; 
acting  in  conjunction  with  the  Tibialis  amicus,  it  turns  tbe  sole  of  tbe  foot  inward, 
antagonizing  the  I'eroneus  longus,  which  turns  it  outward.  The  Flexor  longus 
digitorum  and  Flexor  longus  hallucis  are  the  direct  Flexors  of  the  phalanges,  and, 
continuing  their  action,  extend  the  foot  upon  the  leg;  they  assist  the  iiastro- 
cnemius  and  Soleus  in  extending  the  foot,  as  in  the  act  of  walking  or  in  standing 
oil  tiptoe. 

In  conse<pience  of  the  obliijue  direction  of  the  tendon  of  the  long  flexor  the  toes 
would  he  driiwn  inward  were  it  not  for  the  Flexor  accessorius  tunscle.  which  is 
inserted  into  the  outer  side  of  its  tendon  and  draws  it  to  the  micldie  line  of  the  foot 
during  its  action.  Taking  their  fixed  point  from  the  foot,  these  muscles  serve  to 
maintain  the  upright  posture  by  steadying  the  tibia  and  fibula  perpendicularly 
*  That  is,  in  the  order  of  diiMectioa  of  the  sole  of  the  foot. 
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upon  the  ankle-joint.     They  also  serve  to  raise  these  bones  from  the  oblique  position 
they  assume  in  the  stooping  posture. 

Out€r  or  Fibular  Region. 
Peroneus  longus.  Peroneus  brevis. 

Dissection.  -  TJie  muscles  are  roaiiily  cximjwmI  by  removing  the  fascia  covering  their  surffice, 
from  below  tipward.  in  tlie  line  of  direction  of  their  tibres. 

The  Peroneus  longus  is  situated  at  the  upper  part  of  the  outer  side  of  the  leg, 
and  is  the  more  superficial  of  the  two  museloK.  It  arises  from  the  head  and  upper 
two-thirds  of  the  outer  surface  of  the  shaft  of  the  fibula,  from  the  deeji  surface  of 
the  fa.Mcia,  and  from  the  intermuscular  septa  between  it  and  the  muscles  on  the 
front,  and  those  on  the  back  of  the  leg-  It  terminates  in  a  long  tendon  which 
passes  behind  the  outer  malleolus,  in  a  groove  common  to  it  and  the  Peroneus 
brevis,  the  groove  being  converted  into  a  canal  by  a  fibrous  band,  and  the  tendons 
invested  by  a  common  synovial  membrane ;  it  is  then  reflected,  obliquely  forward, 
across  the  outer  side  of  the  os  calcis.  being  contained  in  a  se|mrafe  fibrous  sheath 
line<i  by  a  prolongation  of  the  synovia!  membrane  from  that  which  lines  the  groove 
behind  the  malleolus.  Having  reached  the  outer  side  of  the  cuboid  bone,  it  runs 
in  a  groove  on  the  under  surface  of  that  bone,  which  is  converted  into  a  canal 
by  the  long  calcaneo-cnboid  ligament,  and  is  lined  by  a  synovial  membrane :  the 
tendon  then  crosses  obliqueiy  the  sole  of  the  foot,  and  is  inserted  into  the  outer 
si<le  of  the  base  of  the  metatarsal  bone  of  the  great  toe  and  the  internal  cuneiform 
bone.  Occasionally  it  sends  a  slip  to  the  base  of  the  second  metatarsal  bone.  The 
tendon  changes  its  direction  at  two  paints;  first,  behind  the  external  malleolus: 
secondly,  on  the  outer  side  of  the  cuboid  bone;  in  both  of  these  situations  the 
tendon  is  thickeneil,  and  in  the  latter  a  sesamoid  fibro-cartilage,  or  sometimes  a 
bone,  is  usually  developed  in  its  substance. 

Relations. — By  hf>.  sitperjidal  surfttee^  with  the  fascia  and  integument;  by  its 
lie^p  ifurfari:\  with  the  fibula,  the  Peroneus  brevis,  os  calcis,  and  cuboid  bone ;  by 
its  anterior  bordi't.  with  an  intermuscular  septum  which  intervenes  between  it 
and  the  Extensor  longus  digitorum  ;  by  its  pontfrior  border^  with  an  intermuscular 
septum  which  separates  it  from  the  8oleus  above  and  the  Fle.xor  longus  hallucis 
below. 

The  Peroneus  brevis  lies  beneath  the  Peronetis  longus,  and  is  shorter  and 
smaller  than  it.  It  arises  from  the  lower  two-thirds  of  the  external  surface  of  the 
shaft  of  the  fibula,  internal  to  the  Peroneus  longus,  and  from  the  intermuscular 
septa  sejjarating  it  from  the  adjacent  muscles  on  the  front  and  back  part  of  the 
leg.  The  fibres  pass  vertically  downward,  and  terminate  in  a  tendon  which 
runs  in  front  of  that  of  the  preceding  muscle  through  the  same  groove,  behind  the 
external  malleolus,  being  contained  in  the  same  fibrous  sheath  and  lubricated  by 
the  same  synovial  membrane.  It  then  passes  through  a  separate  sheath  on  the 
outer  side  of  the  os  calcis.  above  that  for  the  tendon  of  the  Peroneus  longus,  and 
is  finally  inserted  into  the  tuberosity  at  the  base  of  the  metatarsal  bone  of  the  little 
toe,  <ui  its  outer  side. 

Relations. — By  its  superficial  surface,  w  itb  the  Peroneus  longus  and  the  fascia 
of  the  leg  and  foot ;  by  its  deep  surface,  with  the  fibula  and  outer  side  of  the  os 
calcis. 

Ngrves. — The  Peroneus  longu.s  and  brevis  are  supplied  by  the  musculo-cuta- 
neous  branch  of  the  external  popliteal  nerve. 

Actions. — The  Peroneus  longus  and  brevis  extend  the  foot  upon  the  leg  in 
conjunction  with  the  Tibialis  posticus,  antagonizing  the  Tibialis  anticus  and 
Peroneus  tertius,  which  are  fiexors  of  the  foot.  The  Peroneus  longus  also  everts 
the  sole  of  the  fiwt ;  hence  the  extreme  eversion  occasionally  observed  in  fracture 
of  the  b»wer  end  of  the  fibula,  where  that  bone  offers  no  resistance  to  the  action 
of  this  muscle.  Taking  their  fixed  point  below,  the  Peronei  serve  to  steady  the 
leg  upon  the  foot.     This  is  especially  the  case  in  standing  upon  one  leg,  when  the 
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tendency  of  tlie  siiperinfinnbeiit  weight  is  to  throw  ilie  Icjr  iuwanl :  the  reroneua 
1  >ngiis  overcomes  this  tcmleiu'v  h\  drawing  nn  the  outer  side  of  ttie  leg,  and  thus 
maintains  the  jterpendienlar  direction  of  the  limb. 

Surgical  Anatomy.— The  stnch;nt  slumld  x\n\v  conKider  the  ]X)sitian  of  tJie  toTidoiis  nf  the 
various  muj*t*ley  oftlie  leu,  thuir  r«liition  witli  thf  lUikU'-j^tiiit  and  surntuiidin;;  blm)il-ve.s*f!s,  utj*l 
especially  ihoir  action  ii|Hjn  the  font,  its  their  riifidity  tmd  eoiirriietiuti  triveritMJ  to  une  or  other  of 
the  kinds  f)f  deformity  ktiown  Jis  ehilffont.  The  must  siiuide  and  eoniujon  defontiity,  ami  niic 
that  is  nirely,  if  ever,  <'Oitgi'nitid,  is  the  tofipis  ftptnins,  the  het-l  hein^  niised  l>y  rigidity  and  0(»ij- 
tractioti  of  the  tTiistrutincmius  muscle,  imd  the  patient  walking  tiptai  the  hall  uf  the  foot,  lu  the 
ttih'pe^  vnri(f  the  iJxit  Is  forcibly  adducled  and  the  inta.^r  side  of  the  wjle  raist!<l.  sometimes  tu  a 
right  angle  with  tlie  ground,  hy  the  aetinn  of  the  'J'dnali.s  antieus  and  |Hi8tieuH.  In  the  taft))ij( 
rnlf/tu<  the  outer  edge  of  the  foot  is  niised  hy  the  I'eront'j  maseles,  atid  the  patient  Avalks  on  the 
inner  ankle.  In  the  ffUijtfn  t<rkfuitn:<  the  tiics  are  niised  hy  the  exiensor  jiiuwles,  the  heel  is 
depress».*il,  and  the  patient  walks  upon  it.  Other  varieties  of  deiormity  tire  met  with,  a.-^  the 
t'th'pfy  *(ptii)t}'irtnif!,  e</iftftti-futh/i(Jt,  and  fftfctttwfi't-afi/itii,  whose  names  sufficient K' indicate  their 
nature.  Of  these,  the  talipes  equino-vanis  is  the  most  conimou  c<ingenital  form:  the  heel  is 
mised  by  the  tendo  AehilHs,  the  inner  bonier  of  the  ftwjt  cJmwn  upward  by  the  Tihialis  aiiticus. 
the  anterior  two-thirds  twisted  inward  hy  the  Tibialis  Posticus,  and  the  aR-h  increased  by  the 
eontraetion  of  the  jilantar  Uiseia,  so  that  the  patient  walks  *»n  the  middle  of  the  outer  iMinler  of 
the-  foot.  Each  ot  the.se  defornntics  may  be  sueeesHfiilly  relieved  (after  (tther  remetlies  tail)  by 
division  of  the  imposing  teniUms  and  fascia  :  by  this  means  the  foot  regains  its  proper  iKJsition. 
an<l  the  tendons  heal  by  the  organization  of  lymjth  thrown  out  between  the  divided  ends.  The 
operatiitu  Is,  easily  pertormed  hy  putting  the  contracted  teinlou  upon  the  stretch,  and  ilividing 
it  by  means  of  a  narrow,  sharp- pointed  knife   in.Hcrted  beneath  it. 

Rupture  of  a  few  of  the  fibres  of  the  <  Jiistrocnemius  or  rnpturc  of  the  Plantaris  tendon  not 
uneomLuordy  occurs,  eapocially  in  men  somewhat  a<lva:need  in  life,  from  Sftine  sudden  exertion, 
and  freijuently  ix-curs  during  the  game  of  lawn  tennis,  and  is  hence  known  as  "lawn-tennis  leg." 
Tlie  iK-cident  is  accnutoanied  by  a  sntlden  pain,  and  produces  a  sensation  as  if  the  itidividual  had 
been  .struck  a  violent  blow  on  the  hart.  The  tenih»  Aehillis  is  alst)  sometime. h  ruptured.  It  is 
stateil  that  John  Hunter  ruptured  his  tendo  Aehillis  whilst  dancing  at  the  age  ol'  turt.v. 

THE  FOOT. 

The  fibrous  Itands  which  bind  down  the  tendons  in  frotit  of  and  behind  the  ankle  in  their 
passjige  to  tlu>  foot  shoulil  trow  be  exatiiined  ;  they  are  tenued  the  (lumihtr  lifj<inu:nts^  and  are 
three  in  number — anterajr,  internal,  and  external. 

The  Anterior  Annular  Ligament  consists  of  a  superior  or  vertical  portion, 
which  binds  down  the  extensor  tendon.s  Ji.s  they  de.^^eend  on  the  front  of  the  tibia 
and  fibula,  ami  im  inferior  or  bori/.*mtnl  portion,  which  letnins  them  in  connection 
with  the  tarsus,  the  two  portiims  beiitj^i  cfmnected  by  a  tbin  intervening  layer  of 
fascia.  The  vertical  portion  is  attached  externally  to  the  lower  end  of  the  fihuhi, 
internally  to  the  tibia,  and  above  is  continuous  with  the  fascia  td'  the  leg;  it  con- 
tainn  only  one  synovial  sheath,  for  the  tendoi»  of  the  Tibialis  anticus,  the  other 
tendons  and  the  anterior  tibial  vessels  and  nerve  passing  beneath  it,  but  without 
anv  distinct  synovial  sheath.  The  horizt^ntal  |H>rtion  is  attached  externally  to  the 
upper  surface  of  the  os  ealcis.  in  front  of  the  depressiim  for  the  inlerosseotis 
ligatuent ;  it  pa.sses  upward  and  inward  as  a  tlouble  layer,  one  biutina  jmssiitg  in 
front,  and  the  other  behind,  the  Pcroneus  tertius  and  Extensor  longus  digitorum. 
At  the  inner  border  of  the  latter  tendon  these  two  layers  join  together,  forming  a 
9ort  of  loop  or  sbeath  in  which  the  tendons  are  enclosed,  surnuinded  by  a  synovial 
membrane.  Frotn  the  inner  extremity  of  this  loop  two  bjtnds  are  given  oft*:  one 
])as.ses  upward  and  inward  to  be  attached  t(»  the  internal  malleolus,  jiassing  over 
the  Extensor  proprius  ballncis  and  vessels  and  nerves,  but  enclosing  the  Tibialis 
anticus  and  its  synovial  sheath  by  a  splitting  (d' iis  fibres.  The  other  limb  ]iasse8 
tlownward  and  inward  to  be  attached  to  the  navicular  and  internal  cuneiform 
bones,  and  passes  over  both  the  tendon  of  the  Extensor  proprius  hallucis  and  the 
Tibialis  nnticus,  and  also  the  vessels  and  nerves.  These  tAvo  tendons  are  contained 
in  separate  synovial  sheaths  situated  beneath  the  ligament.  It  will  thus  be  seen 
that  the  horizontal  portion  of  the  ligament  is  like  the  letter  Y'  ^hc  foot  of  the  letter 
being  attached  to  the  <ts  ealcis,  and  the  two  diverging  arms  to  the  tibia  and  navic- 
ular and  internal  etmeiform  respectively. 

The  Internal  Annular  Ligament  is  a  strong  fibrous  ban<l  which  extends  from 
the  inner  malleolus  above  to  the  internal  margin  of  the  os  ealcis  below,  converting 


OF    THE   FOOT. 


531 


a  series  of  grooves  in  this  situation  into  canals  for  the  passage  of  the  tendons  of 
the  Flexor  musclci'  and  vessels  into  the  sole  of  the  foot.  It  is  contiriuoim  hv  its 
upper  border  with  the  deep  fascia  of  the  leg,  and  hy  its  lower  border  with  the 
i  plantar  fascia  and  the  fibres  nf  origin  of  the  Al»d(ictor  hallucis  muscle.  The  three 
canals  which  it  forms  tran.sniit,  from  within  outward,  first,  the  tendon  of  the  Tibi- 
alis posticus;  second,  the  tendon  of  the  Flexor  longus  digitorum  ;  then  the  pos- 
terior tibial  vessels  and  nerve,  which  run  through  a  broad  space  beneath  the  liga- 
ment ;  lastly,  in  a  canal  formed  partly  by  the  astragalus,  the  tendon  of  the  Flexor 
longus  hallucis.  Each  of  these  canals  is  lined  by  a  separate  synovial  membrane. 
The  External  AEnular  Ligameat  extends  frrjm  the  extremity  of  the  outer  mal- 
leolus to  the  outer  iiurface  of  the  os  calcis  :  it  binds  down  the  tencion*!  of  the  Pero- 
nei  muscles  in  their  passage  beneath  the  outer  ankle.  The  two  tendons  are 
enclosed   in  one  synovial  sac. 

Dissection  of  the  Sole  of  the  Foot. — The  ffjot  should  he  plact-d  ou  ii  hi>rh  hl.x-k  with  the 
•^oli^  uj>pemj(MJt,  jiini  firmly  swiircd  i^n  that  pt>sition.  L'arrj'  an  incision  niuud  tlit-  hcol  amhdong 
tlu'  iiuit-r  and  outer  bnrih'i"s.  of  the  foot  tn  the  grt?at  ami  little  toe**.  This  incisiuii  slmuM  divide 
the  iiite^'mueut  and  thick  layer  of  j^^ranular  fat  beneath  until  the  frLs^'in  is  visible:  (he  skin  and 
tat  .sliuuld  then  be  removed  from  the  fiuieia  in  a  direction  tVutn  behind  furaard,  a.s  seen  in  Fig. 

The  Plantar  Fascia,  the  densest  of  all  the  fibrous  membranes,  is  of  great  strength, 
and  consists  of  dense  pearly-white  glistening  fibres,  disposed,  for  the  most  part, 
longitudinally:  it  is  diviiled  into  a  central  and   two  lateral  portions. 

The  fftitntl portion,  the  thickest,  is  narroAv  behind  and  attached  to  the  inner 
tubercle  of  the  os  calcis,  behind  the  origin  of  the  Flexor  brevis  digitorum.  and, 
becoming  broader  and  thinner  iu  front,  divides  near  the  heads  of  the  metatarsal 
bones  intofi;ve  processes,  one  for  each  of  the  toes.  Each  of  these  processes  divides 
f»pposite  the  metatarso-phalangeal  articulation  into  two  strata,  superficial  and  deep. 
The  superficial  stratum  is  inserted  into  the  skin  of  the  transverse  sulcus  which 
divides  the  toes  from  the  sole.  The  deejter  stratum  divides  into  two  slips  which 
embrace  the  sides  of  the  tiexor  tendons  of  the  toes,  and  blend  with  the  sheaths  of 
the  tendons,  and  laterally  with  the  transverse  metatarsal  ligament,  thus  forming  a 
series  of  arches  through  which  the  tendons  of  the  short  and  long  flexors  pass  to 
the  toes.  The  intervals  left  between  the  five  processes  allow  the  digital  vessels  and 
nerves  and  the  tendons  rtf  the  Lumbricales  muscles  to  become  superficial.  At  the 
point  of  division  of  the  fascia  into  processes  and  slips  numerous  transverse  fibres 
are  superadded,  which  serve  to  increase  the  strength  of  the  fascia  at  this  part  by 
binding  the  processes  together  and  connecting  them  with  the  integument.  The 
central  portion  of  the  plantar  fascia  is  continuous  with  the  lateral  |*"rti<in>i  at  each 
side,  and  sends  upward  into  the  foot,  at  their  ]>oint  of  junction,  two  strong  vertical 
intermuscular  septa,  broader  in  front  than  behind,  which  separate  the  middle  from 
the  external  and  internal  plantar  group  of  muscles  ;  from  these,  again,  thinner 
transverse  septa  are  derived,  which  separate  the  various  layers  of  muscles  in  this 
region.  The  upper  surface  of  this  fascia  gives  attachment  behind  to  the  Flexor 
brevis  digitorum  muscle. 

The  lateral  portions  of  the  plantar  fascia  are  thinner  than  the  central  piece,  ami 
cover  the  sides  of  the  foot. 

The  outer  porttort  covers  the  under  surface  of  the  Adductor  minimi  digiti ;  it  is 
thick  behind,  thin  in  front,  and  extends  from  the  os  calcis,  forward,  to  the  base  of 
the  fifth  metatarsal  bone,  into  the  outer  side  of  which  it  is  attached;  it  is  con- 
tinuous internally  with  the  midille  jtortion  of  the  plantar  fascia,  and  externally 
with  the  dorsal  fa«cia. 

The  imier  portion  is  very  thin,  and  covers  the  Abductor  hallucis  muscle ;  it  is 
attached  behind  to  the  interna!  annular  ligament,  and  is  continuous  arouml  the 
side  of  the  foot  with  the  dorsal  fascia,  and  externally  with  the  midille  portion  of 
the  plantar  fascia. 

The  Muscles  of  the  Foot  are  found  iu  two  regions:  1.  On  the  dorsum;  2.  On 
the  plantar  surface. 


THE  MUSCLES  AND   FASCIA 


1.  Dorsal  Region. 

Extensor  brevis  tligitcdum. 

The  Fascia  on  the  dorsum  of  the  foot  is  a  thin  membranous  layer  continuous 
above  with  the  anterior  margin  of  the  annular  ligament;  it  becomes  gradually 
lost  opposite  the  heads  of  the  metatarsal  bcines,  and  on  each  side  blends  with  the 
lateral  portions  of  the  plantar  fascia  ;  it  tonus  a  sheath  for  the  tenduns  placed  on 
the  dorsum  of  the  foot.  On  the  removal  of  this  fascia  the  musclcH  and  tendons  of 
the  dorsal  region  of  the  foot  are  exposed. 

The  Extensor  brevia  digitorum  {Fig.  •330)  is  a  broad  thin  muscle  which  arises 
from  the  fore  part  of  the  up|>er  and  outer  surfaces  of  the  os  calcis,  in  front  of  the 
groove  for  the  l*eroneiis  brevia,  from  the  external  calcaneo-astragaloid  ligament, 
and  from  the  horiz<mtat  portion  of  the  anterior  annular  ligament.  It  passes 
obli<jUeIy  across  the  dorsum  of  the  foot,  and  terminates  in  ftuir  tendons.  The 
innermost,  which  is  the  largest,  is  inserted  into  the  dorsal  surface  of  the  base  of 
the  first  phalanx  of  the  great  toe,  crossing  the  Dorsalis  pedis  artery;  the  other 
three,  into  the  outer  sides  of  the  long  extensor  tendons  of  the  second,  third,  and 
fourth    toes. 

Eelations. — By  its  gupfirficial  snrt'arr,  with  the  fascia  of  the  foot,  the  tendons 
of  the  Extensor  longus  digitorum  and  Extensor  proprius  hallucis  ;  by  its  deep 
8nrffire,  with  the  tarsal  and  metatarsal  bones  and   the  Doi-sal  interossei  muscles. 

Nerves. — It  is  supplied  by  the  anterior  tibial  nerve. 

Actions. — The  Extensor  hrevis  digitorum  is  an  accessory  to  the  long  Extensor, 
extending  the  phalanges  of  the  four  inner  toes,  but  acting  only  on  the  first  phalanx 
of  the  great  toe.  The  ohli(|ui_tA*  of  its  direction  counteracts  the  oblique  movement 
given  to  the  toes  by  the  long  Extensor,  so  that,  both  muscles  acting  together,  the 
toes  are  evenly  extended. 

2.  Plantar  Region. 

The  muscles  in  the  plantar  region  of  the  foot  maybe  divided  into  three  groups, 
in  a  similar  manner  to  those  in  the  hand.  Tho^e  of  the  internal  plantar  region 
are  connected  with  the  great  toe,  and  correspond  with  those  of  the  thumb  ;  those 
of  the  external  plantar  region  are  connected  with  the  little  toe,  and  correspond 
with  those  of  the  little  finger;  and  those  of  the  middle  plantar  region  are  con- 
nected with  the  tendons  intervening  between  the  two  former  groups.  But  in  order 
to  facilitate  the  dissection  of  these  muscles  it  will  be  funnil  more  convenient  to 
divide  them  into  four  layers,  iis  they  present  themselves,  in  the  order  in  Mhich 
they  are  successively  exposed. 

First  Layer. 

Abductor  hallucis.  Flexor  brevis  digitorum. 

Abductor  minimi  digiti. 

Dissection.— Retiiovo  the  fascia  on  the  inner  and  outer  sides  of  the  ftK>t,  oommencing  in 
front  over  the  tentlnns  ami  proceedinK  backward.  The  ecatral  iKiriitm  should  Iw  divided  trans- 
versely in  the  middle  ctf  the  foot,  andthe  two  tiaps  dissected  forward  and  baokward. 

The  Abductor  haUucis  lies  along  the  inner  border  of  the  foot.  It  arises  from 
the  inner  tubercle  on  the  under  surface  of  the  os  calcis;  from  the  internal  annular 
ligament;  from  the  plantar  fascia;  and  from  the  intermuscular  septum  between  it 
and  the  Flexor  brevis  digitorum.  The  fibres  terminate  in  a  temlon  which  is 
inserted,  together  with  the  inneimost  lendon  (d*  the  Flexor  brevis  hallucis,  into 
the  inner  side  of  the  base  of  the  first  phalanx  td*  the  great  toe. 

Relations. — By  its  Huperfirial  xurjW'e^  with  the  filantar  fViscia :  by  its  deep  sur- 
face, with  the  Flexor  hrevis  hallucis,  the  Flexor  accessorius,  and  the  tendims  of 
the  Fle.xor  longus  digitorum  and  Flexor  longus  hallucis,  the  Tibialis  anticus  and 
posticus,  the  plantar  vessels  an<l  nerves,  and  the  articulations  of  the  tarsus. 

The  Flexor  brevis  digitorum  ( fn'r/orafuit)  lies  in  the  mi*Mlc  of  the  sole  of  the 
foot,  immediately  beneath'  the  jdautar  fascia,  with  which  it  is  firmly  united.  It 
'  That  is,  in  order  of  diMsvciiun  of  the  wle  of  the  foot. 
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arises  by  a  narrow  tendinous  process,  from  the  inner  tubercle  uf  the  os  calcis. 
[from  the  central  part  of  the  plantar  fascia,  and  from  the  intermuscular 
epta  between  it  and  the  adjacent  muscles. 
It  paBses  forwaril,  and  divides  int4>  four  tendons. 
[Opposite  the  bui'es  of  the  first  phalanges  each 
r tendon  divides  into  two  slips,  to  jtllow  of  the 
passage  of  the  corresponding  tendon  of  the 
Flexor  longus  digitoriini ;  the  two  portions  of 
the  tendon  then  unite  and  form  a  grooved 
channel  for  the  reception  < if  the  accompanying 
long  flexor  tendon.  Fituilly,  they  divide  a 
second  time,  to  be  inserted  into  the  sides  of 
the  second  phalanges  about  their  middle. 
The  mode  of  division  of  the  tendons  of  the 
Flexor  brevis  digitonmi  and  their  insertion 
into  the  phalanges  is  analogous  to  the  Flexor 
sublimit   in   the  band. 

Relations. — By  its  superfirial  mtrfaee,  with 
the  plantar  fiiscia;  by  its  th'ep  Hurface^  with 
the  Flexor  accessorius,  the  Lnmbricales,  the 
tendons  of  the  Flexor  longtis  digitorum,  and 
the  external  plantar  vessels  and  nerve,  from 
which  it  is  separated  by  a  thin  layer  of  fascia. 
The  fintf'r  and  tuner  iiDrih'fK  are  se|>arated  tVom 
the  adjacent  muscles  by  means  of  vertical  pro- 
longations of  the  jdantar  fascia. 

Fibrous  Sheatha  of  the  Flexor  Tendons. — 
These  are  not  so  well  marked  a,s  in  the  fingers. 
The  flexor  tendons  of  the  toes  as  they  run 
along  the  phalanges  are  retained  against  the 
bones  by  a  fibrous  sheath,  forming  <»sseo-apo- 
neurotic  canals.  These  sheaths  are  formed 
by  stri>ng  fibrous  bands  which  arch  across  the 
tendons  and  are  attached  on  each  side  to  the 
margins  of  the  phalanges.  Opposite  the 
middle  of  the  proximal  and  second  phalanges 
the  sheath  Is  very  strong,  and  the  fibres  pass 
transversely,  but  op])osite  thejoints  it  is  much 
thinner,  and  the  fibres  pass  obliquely.  Each 
sheath  is  lined  by  a  .synovial  membrane  which 
is  reflectetl  on  the  contained  tcnclon. 

The  Abductor  minimi  digiti  lies  along  the 
outer  border  of  the  foot.  It  arises,  by  a  very  broad  origin,  fr<>m  the  outer  ttd)er- 
de  of  the  OS  cjiicis,  from  the  under  surface  of  the  os  calcis  in  front  of  both  tuber- 
cles, from  the  fore  part  of  the  inner  tubercle,  from  the  plantar  fascia  and  the 
intennuscular  septum  between  it  and  the  Flexor  brevis  digitorum.  Its  tendon, 
after  gliding  over  a  smooth  facet  on  the  untb'r  surface  of  the  base  of  the  fifth 
metatarsal  bone,  is  inserted  with  the  short  Flexor  of  the  little  toe  into  the  outer 
side  of  the  base  of  the  first  phalanx  of  the  little  toe. 

Relations, — By  its  nuitrrfiriti}  ffurftfrr,  with  the  plantar  fascia;  by  its  deep  ifur- 
face^  with  the  Flexor  accessorius,  the  Flexor  brevis  minimi  digiti,  the  long  plantar 
ligament,  and  the  tendon  of  the  Peroneus  longus.  On  its  inner  ntde  are  the 
external  plantar  vessels  and  nerve,  and  it  is  separated  from  the  Flexor  brevis 
digitorum  by  a  vertical  septum  td*  fascia. 

Dissection. — ^Tlie  nmscles  of  the  superficial  layer  should  he  divided  at  their  origin  hy  tnstrrt- 
ine  the  kiiiti;  beneath  each,  .niid  eutting  obliquely  backwurd,  so  as  to  detach  them  from  the 
bone ;  they  should  tlien  he  drawn  lV»rwurd,  iu  order  to  expose  the  seconil  layer,  hut   not  cut 
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away  at  their  insertion.     The  two  layers  arc  sepanite<l  by  ii  tliin  tnembmno,  tho  den}  phintar 
fatieia,  on  the  reuioval  of  which  is  seen  the  teimoo  ol"  t\w  I'lexor  loiigiix  liigitoruiu,  ilie  Flexor 

accessoriuSj  the  Leudoii  oi'  tlie  Flexor  longiis  liallu- 
eip,  arnl  the  Lumhrieales.  The  long  flexor  ten<h»i)!< 
entsH  eiieh  other  at  ati  aeiite  aiijirle,  the  Flexi>r 
lungiis  haJhieis  running  along  the  inner  side  of 
the  font,  on  a  plane  su}x^rior  to  (hat  of  the  Flexor 
Itmgiis  iligitonmi,  the  direction  of  whieh  is  ob- 
liquely outward. 

Second  Ldyvr. 
Flexor  accessor] us.  Lumbricalcs. 

The  Plexor  accessorius  arises  by  two 
heads;  the  inner  or  larger,  which  is  mus- 
culni\  being  attached  to  the  inner  concave 
surface  of  the  i>8  calcis,  and  to  the  inferior 
calcaneo-naviciilar  ligament ;  theoutei*  head. 
flat  and  leridiiious.  to  the  under  surface  of 
the  OS  cnlcis,  in  front  of  its  outer  tubercle, 
and  to  the  long  plantar  ligament ;  the  two 
portions  join  at  an  acute  angle,  and  are 
inserted  into  the  outer  margin  and  upper 
and  under  surfaces  of  the  tendon  of  the 
Flexor  longus  digitoruiu,  forming  a  kind  of 
gn)Ove  in  wliieh  the  temhui  is  lodge<l.^ 

Relations.— By  its  ftttperfietal  Hurfarf, 
with  the  muscles  of  the  superficial  layer, 
from  which  it  is  separated  by  the  external 
plantar  vessels  and  nerves  ;  by  its  deep  sur- 
ftwe,  with  the  os  caleis  and  long  calcaneo- 
cuboid ligament. 

The  Luinbricales  aj-e  four  small  muscles 
accessory  Ut  the  tendons  f>f  the  Flexor 
longus  digitorum :  they  arise  from  the 
tendons  of  the  long  Flexor,  as  far  back  as 
their  angle  of  division,  each  arising  from 
two  temhms,  except  the  internal  one. 
Each  muscle  terminates  in  a  tendon, 
which  passes  forward  on  the  inner  side 
of  each  of  the  lesser  toes,  an<l  is  inserted 
into  the  expansion  of  the  long  Extensor 
and  base  of  the  first  phalanx  of  the  cor- 
responding toe. 

Dissection. — The  flexor  ten<hinssh<nil(l  Ixi  divided   at  the  hack  part  of  the  ffK»t.  and  the 
Flexor  aeeess<iriua  lU  its  origin,  and  drawn  forward,  in  order  to  exjiose  the  third  byer. 


Fiu.  33^t-MuflcIcs  of  the  iolc  of  the  foot. 
Second  ltty«.'r. 


Third  Lm/er. 

Flexor  hrevis  hallucis. 
Adductor  oblitjQus  hallucis. 
Flexor  hrevis  minimi  digiti. 
Adductor  transversus  hallucis. 

The  Flexor  brevis  hallucis  arises,  by  a  pointed  tendinous  process,  from  the 
inner  border  of  the  cuboid  bone,  from  the  contiguous  portion  of  the  external 
cuneiform,  and  from  the  prolongation  of  the  tendon  of  the  Tibialis  posticus,  which 

'  Aeeordini?  to  Turner,  tbe  tibres  of  the  Flexor  aecesaoriua  end  in  aponeurotic  bands,  whieh  eoti- 
tributc  slips  to  the  second,  tliinl,  uud  fourth  digitj*. 
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is  attached  to  that  bone.  The  muscle  tlivides,  in  front,  into  two  portions,  Avhich 
are  inserted  into  the  inner  and  outer  sides  of  the  base  of  the  first  phalanx  of 
the  great  toe,  a  sessimoid  bi»ne  being  develojted  in  each  tendon  at  its  insertinti. 
The  inner  portion  of  this  inusclo  is 
blended  with  the  Abflnctor  bnlhicis  pre- 
vious to  its  insertion,  the  outer  with  the 
Adductor  ohli(juu8  hallucis.  and  the  ten- 
dun  of  the  Flexor  longus  hallucis  lies  in 
a  groove  between  them. 

Belationa. — By  i  ts  ftuperficial  nurface, 
with  the  Abductor  hallucis,  the  tenihtn  of 
the  Flexor  hmgus  hallucis,  and  |dantar  fas- 
cia :  by  its  tk't'it  iiurfare,  with  the  tendon 
of  the  l*eroiieus  lungus  and  metatarsal 
bone  of  the  great  t«»e :  by  its  inner  bor- 
der, with  the  Abductor  hallucis;  by  its 
outer  hordery  with  the  Adductor  obliquus 
hallucis. 

The  Adductor  obUqnuB  hallucis  is  a 
large,  thick,  Hcshy  mass  passing  obliquely 
across  the  foot  and  occupying  the  hollow 
space  between  the  four  inner  metatarsal 
bones.  It  arises  from  the  tarsal  extrem- 
ities of  the  second,  third  and  fourth  met- 
atarsal bones,  and  from  the  sheath  of  the 
tendon  of  the  Peroneus  longus,  and  is 
inserted,  together  with  the  outer  portion 
of  the  Flexor  brevis  hallucis,  into  the 
outer  side  of  the  ha.se  of  the  first  phalanx 
of  the  great  toe. 

The  small  muscles  of  the  great  toe, 
the  Abductor,  Flexor  brevis,  Adductor 
obliquus,  and  Adductor  transversus^  like 
the  similar  muscles  of  the  thumb,  give 
off  fibrous  expansions,  at  their  inser- 
tions, to  blend  with  the  long  Extensor 
tendon. 

The  Flexor  brevis  minimi  digiti  lies 
on  the  metatarsal  bone  of  the  little  toe, 
and  much  resemhle^s  one  of  the  Interossei. 
It  arises  from  the  base  of  the  metatarsal 
bone  of  the  little  toe.  and  from  the  sheath  Fig.  335.-Mu8cleioftheioieofthefoot.   Thlnl 

of  the    Peroneus    longus;    its    tendon   is 
inserted  into  the  base  of  the  fii*st  phalanx  of  the  little  toe  on  its  outer  side. 

Relations."— By  it^  nuperjirial  surfut^e,  with  the  plantar  fascia  and  tendon 
of  the  Abductor  minimi  digiti ;  by  its  deep  surface,  with  the  fifth  metatarsal 
bone. 

The  Adductor  transversus  hallucis  ( Transvfrsug  pedift)  is  a  narrow,  flat,  muscular 
fasciculus,  stretrhed  transvei-scly  across  the  heads  of  the  metatarsal  bones,  between 
them  and  the  (lexor  tendons.  It  arises  from  the  inferior  metatarso-phalangeal 
ligaments  of  the  three  outer  toes,  sometimes  only  from  tlie  third  and  fourth  and 
from  the  transverse  ligament  of  the  metatarsus;  and  is  inserted  into  the  outer  side 
of  the  first  phalanx  of  the  great  toe.  its  fibres  being  blended  with  the  tendon  of 
insertion  of  the  Adductor  oljliquus  hallucis. 

Relations. — By  its  auperfieinl  Hurfaer,  with  the  tendons  of  the  long  and  short 
Flexors  and  Lumbricales ;  by  its  deej)  surface,  with  the  Interossei. 
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Fourth  Layer. 
The  Iiiterossei. 

The  InteroBsei  muBcles  in  tlie  foot  are  similar  to  those  in  the  hand,  with  this 
exception,  diul  tbey  are  groii(KHl  around  the  inid<Ile  line  of  the  second  toe,  instead 
of  the  middle  line  of  the  ikird  finger,  as  in  the  hand.  They  are  seven  in  number, 
and  consist  of  two  groups,  dorsal  and  jdantar. 

The  Dorsal  interoasei,  four  in  number,  are  situated  between  the  metatarsal 
bones.  They  are  bipenniform  muscles,  arising  by  two  heads  from  the  adjacent 
sides  of  the  metatarsal  bones,  between  which  tbey  are  placed  :  their  tendons  are 
inserted  into  the  basses  of  the  first  phalanges,  and  into  the  aponeurosis  of  the 
common  extensor  tendon.     In  the  angular  interval   left  between  the  beads  of 

:\ 


Flo.  336— The  Donal  inleroiieei.    Leit  foot. 


Fio.  3S7.— The  Plftotar  iaterussei.    L«ft  foot. 


each  muscle  at  its  posterior  extremity  the  perforating  arteries  pass  to  the 
dorsum  of  the  foot,  except  in  the  First  interosseous  muscle,  where  the  interval 
allows  the  jmssage  of  the  communicating  branch  of  the  dorsalis  pedis  artery. 
The  First  dorsal  interosseous  muscle  is  inserted  into  the  inner  side  of  the  second 
toe  ;  the  other  three  are  inserted  inti)  the  outer  sides  of  the  second,  third,  and 
fourth  toes. 

The  Plantar  interossei,  three  in  number,  lie  beneatli,  rather  than  between,  the 
metatarsal  bones.  Tliey  are  single  muscles,  and  are  each  connected  with  but  one 
metatarsal  bone.  They  arise  from  the  base  and  inner  sides  of  the  shaft  of  the 
third,  fourth,  and  fifth  metatarsal  bones,  and  are  inserted  into  the  inner  sides  of 
the  bases  of  the  first  phalanges  of  the  same  toes,  iiTid  into  the  ajKUieurosis  of  the 
common  extensor  tendon. 

Nerves. — Tlie  Flexor  brevis  digitorum,  the  Flexor  brevis  and  Abductor 
haUucis.  an^l  the  two  inner  Lumbricah's  are  supplied  by  the  internal  plantar 
nerve;  all  the  other  mu.scles  in  the  s<de  of  the  foot  by  the  external  plantar.  The 
First  and  Second  dorsal  interossei  muscles  receive  extra  filaments  from  the  gan- 
glionic eidtirgeincnt  of  ihe  anterior  tibiiil  nerve  on  the  dorsum  of  the  foot. 

Actions, — All  the  muscles  of  the  foot  act  up4)n  the  toes,  and  for  purposes  of 
description   us   regards   their  action  may  be  grouped  as  Abductors,  Adductors^  i 
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Flexors,  or  Extensors.  The  Ahducfors  are  tlie  Dorf^al  interossei,  the  Abi^nctor 
hallucis,  and  the  Abductor  mrnirDi  digiti.  The  Dorsal  interossei  are  abductors 
from  an  imaginary  line  passing  through  the  axis  of  the  second  toe,  so  that  the 
first  muscle  draws  the  second  dye  inward,  toward  the  great  toe;  the  second 
niiiscle  draws  the  same  toe,  outward;  the  third  draws  the  third  toe,  and  the 
fourth  draws  the  fourth  toe,  in  the  same  direction.  Like  the  interossei  in  the 
hand,  they  also  assist  in  flexing  the  proximal  phalanx  and  extending  the  two 
terminal  phalanges.  The  Abductor  hallucis  abducts  the  great  toe  from  the  others, 
and  also  flexes  the  proximal  phalanx  of  this  tue.  And  in  the  same  way  the  action 
4>f  the  Abductor  minimi  digiti  is  twofold— as  an  u^>ductor  of  this  toe  from  the 
others,  and  also  as  a  flexor  of  the  proximal  phalanx.  The  Adductor's  are  the 
Plantar  interossei,  the  Ailductor  ohliquus  hallucis,  and  the  Adductor  tninsversus 
hallucis.  The  plantar  interosseous  muscles  adduct  the  third,  fourth,  and  flfth  t0€8 
toward  the  imaginary  line  passing  through  the  second  toe,  and  by  means  of  their 
insertion  into  the  ajioneurosis  of  the  extensor  tendon  they  assist  in  flexing  the  prox- 
imal phalanx  and  extending  the  two  terminal  phalanges.  The  Adductor obliipius 
hallucis  is  chicHy  concerned  in  adducting  the  great  toe  toward  the  second  one,  but 
also  assists  in  flexing  this  toe.  The  Adductor  transversus  hallucis  approximates 
all  the  toes,  and  thus  increases  the  curve  of  the  transverse  arch  of  the  metatarsus. 
The  Flexors  are  the  Flexor  brevis  digitorum,  the  Flexor  accessorius,  the  Flexor 
brevis  hallucis,  the  Flexor  brevis  minimi  digiti,  and  the  Lumbricales.  The  Flexor 
brevis  digitorum  flexes  the  second  pbahmgcs  upon  the  first,  and,  continuing  its 
action,  flexes  the  first  phubniges  also  and  brings  the  toes  together.  The  Flexor 
accessorius  assists  the  Long  flexor  of  the  toes,  and  converts  the  ohIi«jue  pull  of  the 
tendons  of  that  rnuscle  into  a  direct  backward  pull  u|*on  the  toevS.  The  Flexor 
brevis  minimi  digiti  flexes  the  little  toe  and  draws  its  metatarsal  bone  downward 
and  inward.  Tlic  Lumbricales.  like  the  corresponding  muscles  in  the  hand,  assist 
in  flexing  the  proximal  phalanx,  and  by  their  inscrtiun  into  the  long  Extensor 
tendon  aid  that  muscle  in  straightening  the  two  terminal  phalanges.  The  only 
muscle  in  the  Extensor  group  is  the  Extensor  brevis  digitorum.  It  extends  the 
first  phalanx  of  the  great  toe,  and  assists  the  long  Extensor  in  extending  the  next 
three  toe.s,  and  at  the  same  time  gives  to  the  toes  an  outward  directitm  when  they 
are  extended. 

Surface  Form.— Of  the  muscles  of  the  thigh,  those  of  the  iliac  region  have  no  influence 
on  surfwe  fnrm,  while  those  of  the  iintenor  feniornl  redon,  being  to  a  jrrcat  extent  supeHBcial, 
largely  coritributf  lo  tliu  s<urra<!e  fonn  ol' this  part  uf  the  body.     The    Tt-usor  rofiinn  frmoris 

f>roduces  a  bruad  elevjitiou  iumiediutely  below  the  aatcrior  portion  of  the  crest  of  the  ilium  and 
(chitid  the  anterior  wufierrvir  spinous  process.  Fronv  its  lower  horJer  a  longitufbnal  ^'r«H>ve, 
fonrcf'pOTjdinK  t*J  fhe  ilio-tihial  band,  may  ht;  seen  runnimi  down  the  nuter  side  of  the  thi;.di  to 
the  outer  side  of  the  knut^-juint.  The  Sait<Hutx  muK'lr,  whea  it  is  lironi;hl  into  action  by 
flcvintr  the  lep  on  the  tlii^h  and  the  thiyh  on  the  iMilvis.  ami  rotating  the  thigh  f)Titwaru, 
presents  a  well-niarkcd  Huri'at^e  form.  At  its  ui)per  part,  where  it  constitutes  the  uuter 
rxjnndar)'  of  iSmrpa  ^  triangle,  it  f*»rms  a  prominent  ohlirpie  ridge,  whirh  bceomcs  changed  into 
a  flattened  jdane  ijeluw,  and  this  gmdually  merges  in  a  genend  fulnes-i  on  the  inner  side  of  the 
knee-joint.  Whoa  the  .Sartorius  is  not  ui  action,  a  depression  exists  between  the  Extensor 
quadriceps  and  the  Adductor  njusjr-Ies,  running  oblionely  downward  and  inwani  fix»ni  the  apex 
of  Scarpa's  triangle  to  the  inner  side  of  the  knee,  which  corresponds  to  this  njimscle.  In  the 
deprfised  angle  forniwl  by  the  divergence  of  the  Siirtorius  and  Tensor  vagiufv  fetiioris  inustiles, 
jiist  below  the  anterior  superior  apinous  priK'ess  of  the  ilium,  the  R/rfit^t  j'tjitorix  mitsclc  appears, 
and,  below  this,  determines  to  a  great  extent  the  convex  form  of  the  front  uf  the  thigh. 
In  a  well  developed  subject  the  hoitlers  of  the  nmscle.  when  iti  action,  are  clearly  to  Ik?  «lefined. 
The  VofttttK  neffi'iius  fomis  a  lonti  flattened  plane  on  the  outer  side  of  the  thigh,  tnivei>ed  by 
the  longitudinal  gPMive  ibnue<l  by  the  iliu-tthial  band.  The  ^'(^ft(UJl  in frmns^  on  the  inner  side 
of  the  lower  half  of  the  thigh,  gives  rise  to  a  considerable  prouilnenee.  which  increases  towanJ 
the  knee  and  (ermimUeH  somewhat  ahniptly  in  this  situation  with  a  full,  eurved  outline.  The 
Crnrettjt  and  Snhrrnrrus  are  eonipleteJy  hidden,  and  do  not  dinictly  iiiflnerux'  surface  fbrtn.  The 
Adductor  munclfs.  constitutinir  Inc  internal  femoral  group,  an*  nut  to  he  individuidly  ilif^tin- 
guished  from  each  other,  with  the  exception  «d'  the  npj^er  lendun  of  the  Adtluetor  lungiis  and 
the  lower  tendon  <d"  the  Adductor  niagnus.  The  upper  tendon  of  the  Addurfur  Innt/it.^,  when 
the  musi'lc  is  in  aeHon.  stands  out  as  a  promtnetit  ridge,  whieh  rtins  ohli<|Uely  downward  and 
outward  fnjm  the  neigh buriiood  of  (he  [oibie  sf»iue,  and  forms  the  inner  boundary  of  a  flattened 
triangular  space  on  the  upper  part  of  the  front  of  the  thigh,  known  as  l^earpas  (rtangle.     The 
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lower  toiidoT)  of  tKc  Adducfor  niffqttm  can  bo  distitictli"  fdt  an  a  short  ridge  extending  down  to 
the  Adduetur  tiibtrole  on  tho  Internal  conilylf.  Ijftween  the  Sanorius  and  Vaj*tris  intiiiius. 
The  Adductor  group  of  iuu><'le,s  tills  in  ihe  triangular  space  at  the  upper  part  of  the  thigh, 
formed  between  the  obliniic  femur  and  the  pelvic  wall,  and  tfi  them  is  due  the  crmtoiir  of  the 
inner  border  of  the  thign.  the  fimri/is  largely  contributing  to  tlie  suiouthncKs  of  the  outline. 
These  muscles  are  n(»t  m;jrked  uff  on  the  surface  from  those  ni'  the  pustfrior  t'eiuoral  regit ui  by 
any  intermuscular  marking;  hut  on  the  outer  i^ide  ol'  (he  thik'h  these  latter  muscles  are  detined 
from  the  VastUH  externus!  by  a  distinct  marking,  eurrespnndiug  to  the  external  interuiuj^cular 
scptuui-  The  Ghititia  mitxi'iittts  and  a  part  of  the  frlnftm  mrdtifx  ;ire  the  only  muscles  of  the 
hutti^H-k  wliicb  influence  surface  furm.  The  other  part  of  the  (lUitcus  mcdius.  the  (iluteu.s 
mininins.  and  th<'  Exterurtl  roUUors  are  completely  hiddcu.  The  (ifitUifti  mo.n'tmis  forms  the 
full  rounded  outhue  of  the  bnttfjck :  it  is  more  promineut  Ijehind,  compressed  in  front,  iiud 
terminates  at  its  tendinous  insertion  in  a  deprcssiun  immediately  heliind  the  greut  trcx^hanter. 
Its  lower  border  dutis  not  i^nTespond  to  the  gluteal  fold,  but  is  nmch  mure  oblique,  being 
marked  by  a  line  drawn  from  the  side  of  the  coccyx  (o  the  lower  pari  of  the  L'reat  trochanter 
From  beneath  the  f<ild  of  the  butttK-k  the  ftamstniif/  mufiehx  a])pear,  at  first  narrow  and  not  well 
marked,  but  jus  they  <lescend  becoming  more  prominent  and  widened  out.  and  eventually  divid- 
ing into  two  well-marked  ridges,  which  form  the  upper  b<MmdarJes  of  t!u^  pophteal  spaw, 
Iniing  formed  by  the  tendons  of  the  inner  and  outer  hamstring  muscles  re:*pectively-  In  the 
upper  part  of  the  thitrh  these?  muscles  are  not  to  l>e  imlividually  distinguished  from  each  other, 
but  lower  down,  the  sep;i>rati*»n  Ixitween  the  Semitendinosus  and  Srminicn>brrmo^us  is  denoted 
by  a  slight  intermuscular  marking.  The  external  hamstring  tendon  formed  by  the  Biceps  is 
seen  a.**  a  thick  cord  running  down  to  the  head  (jf  the  Hbula.  The  inner  hamstring  tendons 
comprise  the  Senaitcuilinosus.  the  Semiiueujbranosiis,  and  the  Grai^ilis.  The  SrtntMtdi'itnKn.t  is  the 
most  internal  of  these,  nnd  cnn  be  felt,  in  cert niu  positions  of  the  limb,  as  a  sharp  con.1  ;  the 
Si'mfmemfjiui/imunis  thick,  and  rhc  /ri*f(i7j*f  is  situated  a  little  farther  forwanl  than  the  other 
two.  All  ihc  nuit^L'les  on  the  fntut  *)f  tiie  leg  appear  to  a  certain  extent  s<jmewhere  on  the 
.surlaee,  but  the  torni  of  this  region  is  maiidy  dependent  upon  the  Tibialis  anticus  and  the 
Extensor  longus  digilorum.  The  IVn'oitu  nttficm  is  well  marked,  and  presents  a  fusttonn 
enlargement  at  llie  outer  siile  of  the  tibia,  nnd  prnji><'t.s  beyond  the  crest  oi"^  the  shin-lhwe. 
From  the  maseular  mass  its  tendon  may  be  tnnced  downward,  standing  out  boldly,  when  the 
muaele  is  in  action,  on  tbe  front  *>f  the  tibia  and  ankle-joint,  mnl  coursing  down  to  its  insertion 
along  the  inner  l>order  of  (Ik-  loot.  A  well  marked  g^roove  separates  this  nius<-le  externally 
fronj  the  Kcttintor  fintf/ns  dif/iturKni,  which  fills  up  the  rest  ot  (he  .space  l>e(ween  the  u]>per 
[tart  of  the  shaft  of  the  tiliia  and  fibula.  1(  dt»es  not  |*resent  so  Udd  an  imtline  as  tlie  Tibialis 
antii'us,  and  its  tendon  below,  diverL'ing  from  the  tendon  of  the  Tibialis  anticus,  forms  a  sort  of 
planct  in  which  may  be  seen  the  tendon  of  the  Kxtcnsur  proprius  hallucis.  A  cro<»ye  on  the 
outer  side  of  the  Exten.sor  longtis  digitorum,  j^eu  most  plainly  when  the  muscle  is  inaction, 
separates  from  it  a  shght  enu'nenre  eorrest>onding  (o  the  Peronrux  tetlins.  Tlie  fleshy  fibres  of 
the  Ptrtmtnx  hinfjttn  are  strongly  marked  at  the  t'Pi>er  |mrt  of  the  outer  side  of  the  lee.  esjK'ci- 
ally  when  tbe  muscle  is  in  aetiun.  It  fornis  a  bold  swellimr,  separated  by  fum>ws  from  the 
Extensor  lonv'us  ditritorum  in  front  and  the  Sideus  behind.  Below,  the  fleshy  fibres  teruntiate 
abrujitly  in  u  tcminn  which  t>verlaps  the  more  flattened  fnrm  of  the  I*rfmftts  hrfiig.  At  the 
external  malleolus  the  tetidon  of  the  Peroncus  brevis  is  more  marked  than  that  of  the  Peroneus 
longus.  On  the  dorsum  of  the  liait  the  tendons  of  the  Kxtensnr  niusi'les,  emerging  from 
btjueath  (he  anterior  annular  ligament,  spread  out  and  can  be  distinguished  in  the  following 
order:  The  most  internal  and  largest  is  the  Tibialis  anticus,  then  the  Extensor  jiroprius  liallneis: 
next  comes  the  Exten»tr  longus  digitorum,  dividinif  into  Ibur  tendons  to  the  four  outer  toes ;  and 
lastly.  Uiost  externally,  is  tlie  Peritneus  tertius.  The  flattened  form  of  the  dorsmn  of  the  loot  is 
relieved  by  the  rounde  1  outline  of  the  fleshy  belly  of  (he  Exttmsor  hinisdif/itofitni,  which  forms  a 
»»fl  fulness  on  the  outer  side  of  the  tansus  in  front  of  the  external  malleohis.  and  by  the  Dorsal 
interossei,  which  bulge  between  the  metatarsad  bones.  At  the  back  of  the  knee  is  the  iMi]iliteal 
space,  bfjunded  al>*>ve  by  the  tendons  of  the  hamstring  muscle;  below,  by  tlic  two  heails  of  the 
Gastrocnemius,  Below  this  spaee  is  the  prominent  fleshy  mns.s  of  the  calf  of  the  le^'.  produced 
by  the  (jiistrocnnnitts  and  Sulrm.  When  these  musclei*  arc  in  actiotv.  as  in  standitig  on  tiptoe, 
the  borders  of  the  (rastOM-nemius  are  well  defined,  presentitig  two  eurve<l  lines,  which  converge 
to  the  tendon  of  insertion.  Of  these  b«>rders.  the  inner  is  more  pixmincnt  than  the  outer. 
The  fle.shy  mjtss  of  the  calf  tenninates  somewhat  abrujitly  below  in  the  tendo  A(  hilli.«i.  which 
stands  out  prominently  on  the  lower  part  id'  the  baik  of  the  lee.  It  presents  a  somewhat 
tapering  form  in  the  upper  three-fburlhs  of  its  extent.  bvU  widens  nut  shirhtly  In-low.  When 
the  muscles  of  the  calf  are  in  actiun,  the  lateral  portions  of  the  Snhun  mav  i»e  seen,  forming 
curved  eminences,  of  which  the  outer  is  the  longer,  on  cither  side  of  tde  tJa-^lrocnemius. 
Befiind  the  inner  Iwrder  of  the  lower  part  of  the  shaft  id'  the  tibia  a  well-marked  ridge,  pro- 
duced by  the  tendon  id"  the  Tibialis  i>osticus,  i.s  visible  when  this  muaele  is  in  a  state  of  cod- 
traction. 

On  the  srde  of  the  foot  (be  superficial  layer  of  muscles  influences  surface  form;  the 
Abductor  minim!  dit/iti  most  niiirkedly.  This  mu.scle  fbnns  a  narrow  rounded  elevation  along 
the  outer  liorderof  the  foot,  while  the  Af>dtufnr  /i/i/Zi^ciV  does  the  ssime,  thouv'h  to  a  less  ex- 
tent,  on  the  inner  side.  The  Fh.rui-  hvnix  difiihuittit.  Ijound  down  by  the  jtlantar  fascia,  is  not 
yer\'  apparent ;  it  produces  a  flattened  form,  covered  by  the  thickened  skin  of  the  sole,  whicii 
is  here  thrown  into  numerous  wrinkles. 
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SURGICAL   ANATOMY    OF   THK   LOWER   ?]XTREMITV 

The  8tu<]eiit  should  now  roii.sultT  the  effects  pro<lucc*d  by  the  action  of  the  vhtiuus  muscles 
ill  Iractures  of  the  bones  of  the  lower  extremity.     The  more  conunon  t'oniis  of  fmetur^s  urt* 

selet-'ted  for  illustration  und 
description. 

In  fracture  of  the  neck 
of  thr  fnniir  inttrnal  to  the 
ctrpsulttr  lif/ttmtnt  (Fig.  338) 
the  chanieteristio  mark.*  are 
slight  shortening  of  the 
limb  and  evorwitni  of  the 
ftwt.  neither  of  whicli  symji- 
toms  occurs,  liowcver,  m 
V      «^^i^^^S  I^^K^J^^  some  caj$eji  until  isome  time 

after  the  iiyurj'.  The 
eversion  is  caused  by  the 
weight  of  the  limb  rotating 
it  outwartl.  Tlie  shorten- 
ing is  imuluced  b^'  the 
action  of  the  iilutei,  and 
by  the  Rectus  femoris  in 
front  and  the  Biceps, 
Semitendinosus,  and  Semi- 
menibrano.sus  l>ehind. 

In  fracture  of  the 
fenuirinftf  Mojc  fhefrix^hnfi- 
tern  (Fig.  3.'^)  the  ujpper 
fi»g[ment,  the  portion  chiefly 
displiioed,  is  tUt^   forward 
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VttirORMIS. 

aEMCLtus  KUFfflian 
-oaTunATon  intehmus 

SBTUflATOn   cxtchnus 
auAonATgs  fcmomis. 


Fig.  338.-Frftcture  of  the  aeck  of  tb«  femur  within  the  captuUr 
ligament. 

almost  at  right  angles  with  the  pelvis  by  the  combined  action  of 
the  Psoas  and  Iliacus,  and,  at  tne  same  time,  everted  and  drawn 
outwanl  by  the  External  rotator  and  Glutei  itiuscles,  cjui.sing  a 
marked  prominence  at  the  upiHT  and  outer  side  of  the  thigh,  and 
much  pain  from  the  bruising  and  lucenition  of  the  muscles.  The 
limb  h  shortened,  in  con^^equencc  of  the  lower  fr;igment  being 
drawn  upward  by  the  rectus  in  front,  and  the  Bicepss,  Semi- 
membranosus, and  8einitendinosu.H  Ijolund,  and,  at  the  same 
time,  everted,  and  the  upper  end  thrown  outward  and  the  lower 
inward  by  the  Fectineus  an»l  Adductor  muscles.  This  fracture 
may  Iw  reduced  in  two  diflFerent  methixls  :  either  by  direct  relax- 
ation of  all  the  o|>[>osJng  musi'le.s.  to  effect  whicli  the  limb  should 
be  placed  on  a  double  inclined  plane ;  or  by  overciuning  the  con- 
traction of  the  nuLscles  by  TOUtinued  extension,  which  may  be 
effected  by  means  of  the  long  splint. 

Obli<jue  fracture  of  the  femur  inim*^UntrJy  €if*nve  ihf  eomtylfx 
(Fig.  34<>)  is  a  formidable  injury,  and  attended  with  considerable 
displiicement.  On  examination  of  the  limb  the  h»wer  fracment 
may  be  felt  deep  in  the  popliteal  space,  being  drawn  Uvckwanl 
by  the  Gastrocnemius  and  Phint^iris  muscles,  and  upward  by 
the  p^jsterior  Femoral  and  Rectus  mvtscles.  The  pfimted  end 
of  the  upper  fraL'tiient  Is  drawn  inward  by  the  Pectineus  and  Ad- 
ductor muscles,  and  tilted  forward  by  the  Psoas  and  Iliacus,  pierc- 
itJff  the  R<H;tu»  muscle  and  occasionally  the  intetrument.  Relaxation 
of  these  nmscles  and  direct  appr*)ximatio(t  of  the  broken  frag- 
ments are  effected  by  placing  the  limb  on  a  double  inclined  plane. 
The  CTeatest  care  '{a  rc«ini.site  in  keeping  the  |xiintcd  extremity 
of  the  upper  frjigtnent  in  projwr  powition  ;  othenvis*'.  after  union 
(d"  tlie  fracture,  tlu'  txnvcr  ol  extension  of  the  limb  is  partially 
destroyed,  from  the  Ilectus  muscle  being  held  down  by  the  fnic- 
lured  end  of  the  hone,  and  from  the  patella,  when  elevated, 
beinp  drawn  upward  against  the  projectinc  fragment. 

In  fracture  of  the  patdln  ( Fiir.  341)  the  fraynients  are  sepa- 
rated by  the  effusion  which  takes  plfiee  Into  the  joint,  and 
jwasibly  by  the  action  of  the   Quadriceps  extensor;   the  extent  of  separation  of  the  two 
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Fiij.  :«9,— Fracture  of  the  femur 
t)elow  the  trochanters. 
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fragments  dcpendlog  upon  the  de/;ree  of  laceration  of  the  ligamentous  structureg  uciund 
the  bone. 

In   oblique  fracture  of  the  ahaft  of  the  tibia  (Fig.  342),  if  the  tm'ture  has  taken  place 
obliquely  from  above,  downward  and  forward,  the  Traginents  ridt'  o^er  one  another,  the  lower 

fragments  beinj;  dniwn  baekwurJ  and  upward 
by  the  powerful  aetion  of  the  musi'los  of  the 
calf;  ihtT  pointed  extremity  of  the  upper 
frav'inent  jirojects  forward  i  tinned  lately  lie- 
iiealh  the  integument,  ollien  oruiruding 
through  it  and  rendering  tlie  fracture  a 
eoniiKJund  one.  If  the  dirtxition  ol'  the 
fraeture  is  the  reverwe  of  thut  shown  in  the 
figure,  the  jKiinted  extremity  of  the  luwer 
fnignjent  prHtjects  forward,  riilioc  upon  the 
lower  end  of  the  upper  one.  B)[  CKending  the 
knee,  whieh  rolaxen  the  opposing  muaeles, 
and  making  extejisifiu  fniui  the  ankle  and 
counter-extension  at  the  knee,  the  fragments 
may  be  brought  into  apjMjsition.  It  is  often 
neccKsary.  however,  in  eom pound  fracture,  to 
remove  a  portitm  of  the  jfrojeeting  Ixjne  with 
the  saw  before  eomplete  adaptation  can  be 

,  effected. 

M       irl  Fracture  of  the  Jthiila  leifh  diKlnattion 

I'f  the  foat  (Hit ward   (Fig.  343).  eommonly 
known  as  '*Pott/s  Fracture,*'  is  one  of  the 
most    frequent   injuries   of   the   ankle-joint. 
F,o.  ;wi.  — Fratturt;  The  end  of  the  tibia  is  di*iplaeed  fnon  the 
of  the  (jaiella.  eorre.sponding  .^iurface  t)f  the  at*tragalus ;  the 

internal   lateral   ligament    is  ruptured;    and 
the  inner  malleolus  projects  inward  beneath  the  integument,  which  i^  tightly  stretched  over 

it  and  in  danger  of  bursting.     The  fibnlii  i.s  broken^  usuaUy 
1^  from  twtt  Id  three  inches  above  the  ankle,  and  occasionally 

Twil  tliat   poilion   id"    the   tibia  with   whieh   it  is   m*tre  dirwtly 

connected  below;  the  foot  is  everted  by  the  action  of 
the  IVroneuH  longns.  its  inner  Iwjrder  resting  ni)on  the 
griiund,  and  at  the  same  time  the  heel  is*  drawn  up  by 
the  mu-si'les  of  the  calf.  Tlii«  injury  may  be  at  once 
reduced  by  flexing  the  leg  at  right  angles  with  the  thigh, 
which  relaxes  all  the  opposing  muwjles,  and  by  making 
extension  from  the  ankle  and  counter-extension  at  the  knee. 


Kl(i.  *>0.— FraLturt'  i>l  the 
femur  above  the  comlyles. 
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Fio.  342.— ObUuiie  fracture  of 
the  »ha(t  uf  the  liblu. 


Fio,  S43.— Fructure  of  the  fibula  with  dUlucalien  of  the 
foot  outward—"  PoU'a  Fracture.' 


THE    ARTERIES. 


THE  Arteries  are  cylindrical  tubular  vessels  which  serve  to  convey  blood  from 
both  ventricles  of  the  heart  to  every  part  of  the  body.  These  vessels  were 
nameil  arteries  {dfjp^  air;  rr^pETu,  to  contain)  from  the  belief  entertained  by  the 
ancients  that  they  contained  air.  To  Galen  is  due  the  honor  of  refuting  this 
opinion  ;  he  showed  that  these  vessels,  though  for  the  most  part  empty  after  death, 
contain  blood  in  the  living  body. 

The  pulmonary  artery,  which  arises  from  the  right  ventricle  of  the  heart,| 
carries  venous  blood  directly  into  the  lungs,  whence  it  is  returned  by  the  pul-l 
monary  veins  into  the  left  auricle.  This  constitutes  the  lesser  or  pulmonic  circn- 
latinn.  The  great  artery  which  arises  from  the  left  ventricle,  the  narUty  conveys 
arterial  blood  to  the  body  generally,  whence  it  is  brought  back  to  the  right 
side  of  the  heart  by  means  of  the  veins.  This  constitutes  the  greater  or  systemic 
circulation. 

The  distribution  of  the  systemic  arteries  is  like  a  highly  ramified  tree,  the 
common  trunk  of  wliich»  formed  by  the  aorta,  commences  at  the  left  ventricle  of 
the  heart,  the  smallest  ramifications  corresponding  to  the  circumference  of 
the  body  and  the  contained  organs.  The  arteries  are  fuund  in  nearly  every 
part  of  the  body,  with  the  exception  of  the  hairs,  nails,  epidermis,  cartilages,^ 
and  cornea  ;  and  the  larger  trunks  usually  occiij)y  the  most  protected  situa- 
tions, running,  in  the  limbs,  along  the  flexor  side,  where  they  are  less  exposed 
to  injury. 

There  is  considerable  variation  in  the  mode  of  division  of  the  arteries  :  occa- 
sionally a  short  trunk  subdivides  into  several  branches  at  the  same  point,  as  we 
observe  in  the  coeliac  and  thyroid  axes;  or  the  vessel  may  give  off  several  branches 
in  succession,  and  still  continue  as  the  main  trunk,  as  is  seen  in  the  arteries  of 
the  limbs:  but  the  usual  division  is  dichotomiujs ;  as,  for  instance,  the  aorta 
dividing  into  the  two  common  iliacs,  and  the  common  carotid  into  the  external 
and  internal. 

The  branches  of  arteries  arise  at  very  variable  angles :  some,  as  the  superior 
intercostal  arteries  from  the  aorta,  arise  at  an  obtuse  angle :  others,  as  the  lumbar 
arteries,  at  a  right  angle  ;  or,  as  the  spermatic,  at  an  acute  angle.  An  artery  from 
which  a  branch  is  given  off  is  smaller  in  size,  but  retains  a  uniform  diameter  until 
a  .second  branch  is  derived  from  it.  A  branch  of  an  artery  is  smaller  than  the 
trunk  from  which  it  arises;  but  if  an  artery  divides  into  two  branches,  the  com- 
bined area  of  the  two  vessels  is,  in  nearly  every  instance,  somewhat  greater  than 
that  of  the  trunk  ;  and  the  combined  area  of  all  the  arterial  branches  greatly 
exceeds  the  area  of  the  aorta;  so  that  the  arteries  collectively  may  be  regarded 
as  a  cone,  the  apex  of  which  corresponds  to  the  aorta,  the  base  to  the  capillary 
system. 

The  arteries,  in  their  distribution,  communicate  freely  with  one  another,  form- 
ing what  is  called  an  anastomosh  {di/d,  between  ;  ffzofia^  month),  or  inosculation  ; 
and  this  communication  is  very  free  between  the  large  as  well  as  between  the 
smaller  branches.  The  anastomosis  between  trunks  of  equal  size  is  found  where 
great  freedom  and  activity  of  the  circulation  are  requisite,  as  in  the  brain;  here 
the  two  vertebral  arteries  unite  to  form  the  biisilar,  and  the  two  internal  carotid 
arteries  are  connected  by  a  short  communicating  trunk;  it  is  also  found  in  the 
abdomen,  the  intestinal  arteries  having  very  free  anastomoses  between  their  larger 
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branches.  In  the  limbs  the  anastomoses  are  most  frequent  and  of  largest  i-ize 
around  the  joints,  the  branches  of  an  artery  above  freely  inosculating  with 
branches  from  the  vessels  below ;  these  ana^storaoses  are  of  considerable  interest  to 
the  surgeon,  as  it  is  by  their  enlargement  that  a  coUateral  cireulaft'oti  is  established 
after  the  application  of  a  ligature  to  an  artery  for  the  cure  of  aneurism.  The 
smaller  brancbes  of  arteries  anastomose  more  fref|uently  than  the  larger,  and 
between  the  smallest  twigs  these  inosculations  became  so  numerous  as  to  constitute 
a  close  network  that  pervades  nearly  every  tissue  of  the  body. 

Throughout  the  body  generally  the  larger  arterial  branches  pursue  a  perfectly 
straight  course,  but  in  certain  situations  they  are  tortuous  :  thus,  the  facial  artery 
in  its  course  over  the  face,  and  the  arteries  of  the  lips,  are  extremely  tortuous  in 
their  course,  to  accommodate  themselves  to  the  movements  of  the  parts.  The 
uterine  arteries  are  also  tortuous,  to  accnuimodate  themselves  to  the  increase  of 
size  which  the  organ  undergoes  during  pregnancy.  Again,  the  internal  carotid 
and  vertebral  arteries,  previous  to  their  entering  the  cavity  of  the  skull,  describe 
a  series  of  curves,  which  are  evidently  intended  to  diminish  the  velocity  of  the 
current  of  blood  by  increasing  the  extent  of  surface  over  which  it  moves  and 
adding  to  the  amount  of  impediment  which  is  produced  by  friction. 

The  arteries  are  dense  in  structure,  of  considerable  strength,  highly  elastic, 
and,  when  divided,  they  preserve,  although  empty,  their  cylindrical  form. 

The  minute  structure  of  these  vessels  has  been  described  in  the  chapter  on 
General  Anatomy. 

In  the  description  of  the  arteries  we  shall  first  consider  the  efferent  trunk  of 
the  pulmonic  circulation,  the  pulmonary  artery,  and  then  the  efferent  trunk  of  the 
systemic  circulation,  the  aorta  and  hs  branches. 


THE  PULMONARY  ARTERY  (Fig,  344). 

The  pulmonary  artery  conveys  the  venous  blood  from  the  right  side  of  the  heart 
to  the  lungs.  It  is  a  short,  wide  vessel,  about  two  inclies  in  length,  arising  from 
the  left  side  of  the  base  of  the  right  vt-mricle,  in  front  of  the  aorta.  It  passes 
obliijuely  upward  and  backward,  passing  at  first  in  frout  of,  and  then  to  the  left 
of,  the  ascending  part  of  the  arch  of  the  aorta  as  far  as  the  under  surface  of  the 
transvei-se  porti<m  of  the  arch,  where  it  divides  into  twt)  branches  of  nearly  erjual 
size — the  rifjht  and  left  puhaonan/  arteries. 

Eelations. — Tlie  whole  of  this  vessel  is  contained,  together  with  the  ascending 
part  of  the  arch  of  the  aorta,  in  the  pericardium,  being  enclosed  with  it  in  a  tube 
of  serous  membrane,  continued  upward  from  the  base  of  the  heart,  and  has 
attached  to  it,  above,  the  fibrous  layer  of  the  membrane.  Behind,  it  rests  at  first 
upon  the  ascending  aorta,  and  higher  up  lies  in  front  of  the  left  auricle.  On  each 
side  of  its  origin  is  the  appendix  of  the  corresponding  auricle  and  a  coronary  artery  ; 
and  higher  up  it  pa.sses  to  the  left  side  of  the  ascending  aorta. 

The  right  pulmonary  artery,  longer  and  larger  than  the  left,  pierces  the  peri- 
cardium and  runs  horizontally  outward,  behind  the  ascending  aorta  and  superior 
vena  cava,  to  the  root  of  the  right  lung,  where  it  divides  into  two  branches,  of 
which  the  lower,  which  is  the  smaller,  supplies  the  lower  lobe;  the  upper  supplies 
the  upper  lobe,  giving  a  branch  to  the  middle  lobe. 

The  left  pulmonary  artery,  shorter  and  somewhat  smaller  than  the  right, 
pierces  the  pericardium  and  passes  h(>ri'zon tally  in  frfint  <d'  the  descending  aorta 
and  left  bronchus  to  the  root  of  the  left  lung,  where  it  divides  into  two  branches 
for  the  two  lobes. 

The  root  of  the  left  pulmonary  artery  is  connected  to  the  under  surface  of  the 
arch  of  the  aorta  by  a  short  fibrous  cord,  the  remains  of  a  vessel  peculiar  lo  fcctal 
life,  the  durttiA  orti'rio»UH. 

The  terminal  branches  of  the  pulmonary  artery  will  be  described  with  the 
anatomy  of  the  lung. 


THE  AORTA. 
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THE  AORTA. 

The  aorta  (daor?^,  arteria  maorna)  is  the  main  trunk  of  a  series  of  vessels  which 
convey  the  oxygenate*!  Wood  to  every  [art  of  the  body  for  its  nutrition.  Tliis 
vessel  commences  at  the  upyter  j>art  of  the  left  ventricle,  and.  after  ascending  for 
»  short  distance,  arches  backward  to  the  left  side,  over  the  root  of  the  left  lung, 
then  descends  within  the  thorax  on  the  left  side  of  the  vertebral  column,  parses 
through  the  aortic  opening  in  the  Diaphragm,  and,  entering  the  abdominal  cavity, 
terminates,  con.sidenibly  diminishe*!  in  size,  opposite  the  fourth  lumbar  vertebra* 
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¥lQ.  344.— The  urch  of  tbe  aorU  aud  its  branchefl. 

where  it  divides  into  the  right  and  left  common  iliac  arteries.  Hence  its  division 
into  the  ascendimf  aorta,  the  arch  of  the  aorta,  and  the  descendivf/  aorta,  which 
iast  is  again  divided  into  thora*'ic  aorta  and  abdominal  aorta,  from  the  position  of 
^ese  parts. 

THE  ASCENDING  AORTA. 

The  ascending  aorta  is  about  two  inches  in  lengih.  It  commences  at  the 
upper  part  n\'  thi-  left  ventricle,  on  a  level  with  the  lower  border  <d'  the  third  costal 
cartilage  behind  the  left  half  of  the  sternum  ;  it  i>as8es  obliquely  upward,  forward, 
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and  to  the  ritjbt  in  the  ^lirection  of  the  heurt's  axis,  as  higb  as  the  upper  border  of 
the  second  right  costal  cartihige,  describin;^  a  slight  curve  in  its  course,  and  being 
sitimteil,  when  distended,  about  a  quarter  of  an  inch  behind  the  posterior  surface 
of  the  sternum.  A  little  above  its  commencement  it  is  somewhat  enlarged,  and 
presents  three  small  dilatations,  called  the  ^imtaes  of  the  aorttt  (sinuses  of 
Valsalv'a)^  opposite  to  which  are  attached  the  three  semilunar  valves,  which  serve 
the  purpose  of  preventing  any  regurgitation  of  blood  into  the  cavity  of  the 
ventricle,  A  section  of  the  aorta  opposite  this  part  has  a  somewhat  triangular 
figure,  but  below  fhe  attachment  of  the  valves  it  is  circular.  This  portion  of  the 
aorta  is  contained  in  the  cavity  of  the  pericardiuiu.  and,  together  with  the  pul- 
monary artery,  is  invested  in  a  tube  of  serous  membrane,  continued  on  to  them 
from  tlie  surface  of  the  heart. 

Relations. — The  ascending  aorta  is  covered  at  its  commencement  by  the 
trunk  of  the  pulmonary  artery  and  the  right  auricular  appendix,  anil,  higher  up.  is 
separated  from  the  sternum  by  the  pericardium,  the  right  pleura,  and  anterior 
margin  t»f  right  lung,  some  loose  areolar  tissue,  and  the  remains  of  the  thymus 
gland;  fh'himt  it  rests  upon  the  root  of  the  right  lung  and  left  auricle.  On  the 
right  side  it  is  in  relation  with  the  superior  vena  cava  and  right  auricle;  on  the 
left  side,  with  the  pulmonary  artery. 

Plan  of  the  Relations  of  the  Ascending  Aorta. 

In  front. 
Pulmouarv'  artery. 
Right  auricular  appendix. 
Perii-anliiiui. 
Rijjrht  i)leura  and  lm)>r. 
liemains  of  thymus  gland. 


Right  aidf. 

Superior  cava. 
Right  atiriele. 


Zf /?  ftidf. 
Puluionan-  artery. 


Behind, 
Root  of  right  hm^. 
Lell  auricle. 

Branches  of  the  Ascending  Aorta. 

The  only  branches  of  the  ascending  aorta  are  the  two  coronary   arteries. 

They  supply  the  heart,  and  are  two  in  number,  right  and  left,  arising  near  the 
commencement  of  the  aorta  immediately  above  the  free  margin  of  the  semilunar 
valves. 

THE  CORONARY  ARTERIES. 

The  Right  Coronary  Artery,  about  the  size  <tf  a  crow's  quill,  arises  from  the 
aorta  immediately  above  the  free  margin  of  the  anterior  semileinar  valve.  It 
passes  forward  between  the  [udtnonary  artery  and  the  right  auricular  appendix, 
then  rims  obliijuely  to  the  right  side  in  the  groove  between  the  right  auricle  an«l 
ventricle,  nnd,  curving  around  the  right  border  of  the  heart,  runs  along  its  posterior 
surface  as  far  as  the  posterior  interventricular  groove,  where  it  divides  into  two 
branches,  one  of  which  continues  onward  in  the  groove  between  the  left  auricle 
and  ventricle,  and  anastomoses  with  the  left  coronary;  the  other  descends  along 
the  posterior  interventricular  furrow,  supplying  branches  to  both  ventricles  and  to 
the  septum,  and  annstomoi-'ing  at  the  apex  of  the  heart  with  the  descending 
branches  of  the  left  coronary. 

This  vessel  sends  a  large  branch  along  the  thin  margin  of  the  right  ventricle 
to  the  apex,  and  numerous  small  branches  to  the  right  auricle  and  ventricle,  and 
the  commencement  of  the  pulmonary  artery. 

The  Left  Coronary,  larger  than  the  former,  arises  immediately  above  the  free 
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edge  of  tlie  left  seraiUmar  valve,  a  little  higher  than  the  right;  it  pa^sses  forward 
between  the  pulmonary  artery  and  the  left  auricular  appendix,  and  divides  into 
two  branches.  Of  these,  one  (lasses  fransvei*sely  outward  in  the  left  auriculo- 
ventricuhir  groove.  an<l  wind.s  around  the  left  border  of  the  heart  into  iti*  posterior 
siirfaee,  where  it  unastomoses  with  the  transverse  hraui-h  of  the  right  eoronary : 
the  other  descends  along  the  »nteri(n'  interventricular  groove  to  the  apex  of  the 
heart,  where  it  anastomoses  with  the  descending  branches  of  the  right  conmary. 
The  left  coronary  supplies  the  left  auricle  and  its  appendix,  both  ventricles,  and 
numerous  small  branches  to  the  pulmonary  artery,  and  commencement  of  the 
aorta.' 

Peculiarities.— These  vessels  ocfusionally  arise  by  a  eonituon  trunk,  or  their  uunibt-r  uiay 
be  increased  tn  three,  the  additional  bRineh  being  of  small  aiae.  More  rarely,  there  are  two 
additional  branches. 

THE   ARCH  OF  THE  AORTA. 

The  arch,  or  transverse  aorta,  commences  at  the  upper  border  of  the  second 
chondro-sternal  articulation  of  the  right  side,  and  passes  from  right  to  left,  and 
from  before  backward,  to  the  left  side  of  the  lower  border  of  the  fourth  dorsal 
vertebra  behind.  Its  upper  border  is  usually  about  an  inch  below  the  upper  mar- 
gin of  the  sternum. 

Relations. — Its  anterior  aurficc  is  covered  1)V  the  picune  and  lungs  and  the 
remains  of  the  thymus  gland,  and  crossed  toward  the  left  side  by  the  left  pneumcK 
gastric  and  phrenic  nerves  and  superior  cardiac  branches  of  the  left  sympathetic, 
and  by  the  left  superior  intercostal  vein.  lt»  podfrior  surface  lies  on  the  trachea, 
just  above  its  bifurcation,  on  the  great,  or  deep,  cardiac  jdexus,  the  oesophagus, 
thoraeic  duct,  and  left  recurrent  hiryngeal  nerve.  Its  upper  borJt'r  is  in  relation 
with  the  left  innominate  vein,  and  from  its  upper  part  are  given  off"  the  innom- 
inate, left  common  carotid,  and  left  subclaviun  arteries,  its  hwer  hordrr  is  in 
relation  with  the  bifurcation  of  ihe  puhiKUuiry  artery,  the  remains  of  the  ductus 
arteriosus,  which  is  connected  with  the  left  division  of  that  ves.sel,  and  the  super- 
ficial cardiac  plexus;  the  left  recurrent  laryngeal  nerve  winds  round  it  from 
before  backward,   whilst   the  left  bronchus  passes  below   it. 


Plan  of  the  Relatiox.s  of  tjik  Ahch  of  the  Aorta. 

Afxtve. 
Ijcft  innominate  vein. 
ln«omin:ite  artery. 
Ijett  carotid. 
Left  subclavian. 


In  Front. 
Pleurae  and  lungs. 
Remains  of  thyuuis  gland. 
Left  pncumogastrie  tierve. 
Ijtft  phrenic  nerve, 
Ix^ft  superior  cunliiu;  nerves. 
Ij*.'fi  superior  intercostal  vein 


Behind. 

Trachea, 

Deep  eanliac  plexus. 

(iil^jphaeus. 

Thoracic  duct. 

\*^{\  rtH'urrent  nerve. 


Bvhw. 
Bifiin'ation  of  t>ulmonary  artery. 
Homains  o^  ductus  arteriosus. 
Superficial  canliac  plexus. 
IjciV  recurrent  nerve. 
Left  bronehus. 

Peculiarities.— Tlie  height  ta  which  the  aorta  rises  in  the  chest  is  usually  about  an  inch 
below  the  up{)er  btirder  of  the  sternum;  but  it  may  asceml  nearly  to  the  top  of  that  bunc. 
O'x-asionally  it  is  found  an  inch  and  a  half,  more  nirely  two  «»r  even  three  inches,  below  this 
jR>int. 

*  AoQording  to  Dr.  Samuel  West,  therf  is  a  very  free  and  complete  aniMlomosia  between  the  two 
coronary  nrtcries  [  hinnt,  June  2,  1H83,  p.  94^).  I'liis,  however,  ijj  not  the  view  gcnendlv  held  by 
anaUmii^t-s  for,  with  the  excepti^m  of  the  anastomosin  mentinnefl  whove  in  ihcimicnln-ventncnbr  and 
interventricular  grof>vei4,  it  la  believed  that  the  two  arteries  »ml\-  cnmmuaicate  by  very  !*niall  vesseU 
in  the  »;ul>stance  of  the  heart. 
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In  Direction. — Sometimes  t!ie  aorta  arches  iiver  tho  nwjt  of  the  rielit  in^'teaJ  tif  (lie  left 
lunsf,  as  in  binls,  iiiidi  juifyiCii  Jinvti  on  the  rijrht  side  of  (be  si)itie.     In  such  easeB  uH  ttl*  the  I 
viscera  of  the  thoraeie  and  abdominal  cavities  are  transiuwed.     Jjess  freiniently,  the  aorta,  after 
arfhinff  over  the  root  of  the  right  lung,  is  directed  to  its  nsnal  position  nn  the  left  aide  of  the 
spine,  this  peculiarity  not  \mM)i  uecoinpunied  hy  any  transposition  of  iht*  viscerji. 

In  Conformation. — ^The  iwrta  oeeasionally  divides,  lus  in  sinne  nuaJnijieds,  into  an  aseend- 
ini:  and  descc  ndini;  trunk,  the  Ibnuer  of  whieh  is  directed  vertieally  upward,  and  subdivides 
into  three  briuiehes,  to  supply  the  head  and  ujiper  extremities.  Sometimes  the  aorta  sulHlivides  , 
scion  after  its  origin  into  twoTlmmches,  which  s«»oti  reimite.  In  one  oftln^se  ensi's  the  ojsophagus 
and  trachea  were  found  to  pass  ttirougl*  the  interval  left,  by  their  dt\'ision ;  this  is  the  normid 
condition  of  the  vessel  in  the  reptilia. 

Surgical  Anatomy.— (*f  all  the  vessels  of  the  arterial  system,  the  aorta,  and  more  espe- 
cially its  areh,  is  most  froiuently  the  seat  of  disease  ;  hence  it  is  important  to  ttjnsider  some  of 
the  conseouences  that  may  etisue  from  aneurism  of  this  part. 

It  will  fte  remembered  that  the  ascending  aorta  is  contained  in  the  perieanliiim.  just  fjchind 
the  sternum.  Iwinc  crossed  at  its  eonmiencentent  by  the  pulmonary  artery  and  right  auricular 
appendix,  and  having  the  root  of  the  right  Inrig  lichind,  the  vena  cava  on  the  right  side,  and 
the  pulmonary  artery  ant)  left  anriclr  on  the  left  side. 

Aneurism  of  the  :iscending  aorta,  in  the  situation  of  the  aortic  ainu.se8,  in  the  great  minority 
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Fir.,  aifi— Relation  of  great  vciwels  at  baac  of  heart,  neen  from  atrave. 
of  ttie  Hoyal  College  of  .Surgeons.) 


(From  a  preparation  in  the  Museum 


of  cjises,  affects  the  right  anterior  sinus;  this  is  mainly  owing  to  tite  fact  that  the  regurgitatioiii 
of  blfHid  upon  the  siTiiises  takes  place  chiefly  on  the  right  anterior  jusj^ject  of  the  vessel.  As  tlie 
aneurismal  ,><ac  enlarges  it  may  <"oni]iress  any  or  all  of  the  structures  in  immediate  proximity  with 
it,  but  chiefly  projects  toward  the  right  .interior  side,  and,  eonsenuently,  interferes  mtiinly  with 
those  structures  tnal  have  a  corresponding  relation  with  the  vessel.  Tn  the  majority  of  eases  it 
bursts  into  the  cavity  of  the  |<ericardinin,  the  patient  suddenly  drops  down  dead,  and,  upon  a 
post-mortem  examin.ation.  the  perieartJial  .sac  is  found  full  of  bliwd ;  or  it  may  compress^  the 
right  auricle,  or  the  puhuunary  arterv*.  and  adjoining  part  of  the  right  ventricle,  and  open  into 
one  or  the  other  of  these  parts,  or  may  pn'ss  upoiv  the  superior  vcmi  cava.  1 

Aneurism  of  the  ascending  aorta,  originating  abttve  the  sinuses,  most  fre/^uently  implicates 
the  right  anterior  wall  of  the  v cs.se I ;  this  Is  pnibaWy  mainly  owing  to  tlie  bl<j<jMl  l>eing  impelled 
against  this  part.  The  direction  of  the  aneuri.Hui  is  als(j  chiefly  toward  the  right  of  the  median 
line.  I  fit  attains  a  large  size  and  projects  forward,  it  may  absorb  the  steriuim  mid  ilic  cartilage*  i 
of  the  ribs,  iLsually  on  the  right  .side,  and  apiK'ar  as  a  pulsjiting  tumor  <tn  the  front  td'thc  chest,  ' 
just  K'htw  the  mainibrium  ;  or  it  may  burst  int^i  the  (lericardium,  or  nuay  i-onipress  or  open  into 
the  rii:ht  lutiir.  the  trachea,  bronchi,  or  wsophagius. 

Kegarding  the  tninsverst*  aorta,  the  student  is  reminded  that  the  vess*?'!  lies  on  t!ie  truehea, . 
the  (jpsophagus,  and  thoracic  duct ;  that  the  rceumml  kryiiireal  nerve  winds  around  it  .  and  tha 
from  its  upjwr  part  are  given  off  three  large  Irunk.s,  which  supply  the  head,  neck,  and  upper  ' 
extremities.    Now,  atr  aneuri.<'mal  tumor,  taking  oriuin  from  the  posterior  part  or  right  a.spect  of 
the  vessel,  its  most  u.sual  site  n»ay  press  ujMjn  the  tracbem.  impede  the  breathing,  or  pnxluoe 
couirb.  hannoiitysis.  or  stridulous  breathing,  or  it  may  ultimately  burst  into  that  iut>e,  producinJ(1 
itttal  bfemurrhage.    Again,  its  pressure  on  the  laryngeal  nerves  may  give  rise  to  syinptoms  whicE| 
so  accurately  resemble  those  of  laryngitis  that  the  operation  of  tracheotomy  has  in  some  < 
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been  resorted  (<>,  fr«ini  the  supposition  that  (]iseiu»e  existed  in  ihe  larj'nx ;  or  it  may  pre.ss  upon 
the  thorat-ie  dmt  iind  dt-wtmy  life  l»y  jjiutiitiori ;  <tr  it  iii:iy  involve  the  cit\'«<)ph:iE:ti.«.  producint? 
dysphagia;  or  may  hurst  into  the  cesopJia^'us,  when  fatal  lurmorrhasre  will  ixrur.  Auain,  the 
innominate  artery,  or  the  suWavian,  or  left  carotid,  may  V>c  so  ohstnieted  l»y  clots  us  to  prinluce 
a  weakness,  or  even  a  disappfuiranee.  of  the  pnlse  in  one  or  the  other  wrist  or  in  the  left  tcm- 
p«jral  artery;  or  the  tumor  may  prewnt  it.solf  at  or  aln^ve  the  manulbrmm,  jrenerally  cither  in  the 
median  line  or  to  the  right  of  the  sternum,  and  may  simulate  au  aneuriiim  of  one  of  the  arteries 
of  the  neck. 

Branches  of  the  Arch  of  the  Aorta  (Figs.  344,  345). 

The  branches  given  off  from  the  arch  of  the  aorta  are  three  in  number:  the 
innominate  artery,  the  left  cttmmon  cai*otiii,  ami  the  left  subclavian. 

Peculiarities.— Positioii  ofthe  Branches.— Tin-  hranches,  instead  of  arising  from  the  high- 

|\ipt  i»art  of  the  an'h  (their  usual  poMtiiuiK  may  U?  ntxved  more  to  the  ripht,  arisinc  from  the 

••wumencement  i>f  the  transverse  or  upper  part  of  the  jusecinJing  poriicm:  or  the  difitant*  from 

one  another  at  their  origin  may  Ije  increased  or  diminished,  the  most  frequent  change  in  this 

respect  being  (he  approximation  of  the  left  carotid  towanl  the  innominate  artery. 

Tlw  Nmnfter  of  the  primary  hranehes  may  Im?  reduced  to  two  :  the  left  carotid  arising  from 
the  innominate  arterj',  or  (more  nircly)  the  carotid  and  (subclavian  arteries  <d"  the  left  side  aris- 
ing from  a  left  innominate  artery.  But  the  number  may  be  increased  tu  four,  from  the  right 
carotid  and  suMaviun  arteries  arising  directly  I'ronj  the  aorta,  the  innominate  being  absent.  In 
most  of  these  latter  ea^jen  the  right  sulx'lavian  bus  been  fimnd  tu  arise  irom  the  left  end  of  the 
arcU  ;  in  other  ciises  it  was  the  .»Mioond  or  third  Ivranih  given  otf  instead  (jf  the  first.  Ija.stly.  the 
number  of  trunks  from  the  anrh  may  l»e  increajscd  to  five  or  six  :  in  these  instances  the  exterual 
and  internal  carotids  arise  separately  from  the  arch,  the  eomuion  carotid  being  absent  on  one  or 
both  sides. 

Number  Usual,  Arrangement  Different. — When  the  aorta  arches  over  to  the  right  side, 
the  three  branrJu-s  have  an  arrangement  the  nn-erst;  of  what  is  usual,  the  itmominate  supplyinu 
the  left  side,  antl  the  carotid  and  sulx-lavian  (vvbieb  ariKe  separately)  the  right  side.  In  other 
caseK  where  the  aorta  takes  its  iL^sual  tHJursi',  the  two  carotids  nuiy  be  jnined  in  a  common  trunk, 
and  the  subclaviaus  arise  fR'panitely  from  the  arch,  the  right  sulxilavian  generally  arising  ftpom 
the  letY  end  of  the  arch. 

Secondary  Branches  stjmeiiines  arise  from  tlie  arch;  most  commonly  Huch  a  secondary 
branch  is  the  left  vertebral,  which  u.sually  taki-n  origin  liotweeu  the  left  cumtid  and  left  subcla- 
vian, or  beyond  tliem.  .Sometimes,  a  thyroid  branch  is  derived  from  the  arch,  or  the  right 
internal  mammary,  or  right  vertebral,  or^  more  rarely^  both  vertebnd.' 

THE  INNOMINATE  AETERY. 

The  innominate  artery  (brachio-cephalic)  is  the  largest  branch  given  off  from 
the  arch  of  the  a«>rta.  It  ari.ses  opposite  the  fourth  dorsal  vertebra  from  the 
commencement  of  the  arch  of  the  aorta  in  front  of  the  k'ft  carotid,  and.  a.scending 
oblitjuely  to  the  upper  bonier  of  the  right  stertio-clavicubir  articulation,  divides 
into  the  right  common  carotiii  and  right  subclavian  arteries.  This  vessel  varies 
frotn  an  inch  and  a  half  to  two  inches  in  length. 

Relations. — Li  fronf^  h  is  sejmrated  from  the  first  bone  of  the  .sternimi  by  the 
Sterno-liyoid  and  Sterno-thyroid  muscles,  the  remains  of  the  thymus  gland,  the 
left  innominate  and  right  inferior  thyndd  veins  which  cross  its  root,  and  some- 
times the  inferior  cervical  caidiac  branch  of  the  right  pnenmogastric.  Befiiwl,  it 
lies  u|>oii  the  trachea,  which  it  cro.sses  oldi(Hielv.  On  the  ritjht  mie  is  the  right 
innouiinate  vein,  right  pneumogastric  nerve,  and  the  pleura;  and  on  the  left  »kh\ 
the  remains  of  the  th\nnus  gland,  the  origin  of  the  left  carotid  artery,  the  left 
inferior  thyroid  vein,  and  the  trachea. 

Branches. — The  innominate  usually  gives  off  no  branches,  but  occasionally  a 
small  branch,  the  thyroidea  imn,  is  given  off  fmm  this  vessel.  It  also  sometimea. 
gives  off  a  thj/ztn'/'  or  bronchial  bram'k.  The  ThjToidea  ima  ascends  in  front  of' 
the  trachea  to  the  Inwer  part  of  the  thyrtud  body,  -whicb  it  supplies.  It  varies 
greatly  in  size,  and  appears  to  compensate  for  ileficiency  or  absence  of  one  of  the 
other  thyroid  vessels.  It  occasionally  is  found  to  arise  from  the  subclavian  or 
internal  mammary  vessel. 

'  The  anouiulies  of  the  aorta  and  itB  branches  are  minntely  descril^  by  Krausc  in  Ilenle's 
Anatcmtf  (Brunswick,  1868),  vol.  iU.  p.  203  W  scq. 
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Pj,ax  of  Tin-;  Kklations  of  thr  Innominate  Ahtekv. 

In  front , 
Stoniium. 

St<enn>-li\'oid  and  Sttrna-thjToid  muscles, 
Renmrns  of  thymus  irland. 
Ijeft  iiinoininate  urrd  richf  itifiTiur  lliyroid  veins. 
Inferior  cerviral  L-ardiae  brant-h  from  right  jmeumogastrk"  nen^e. 


Riffht  ^ifh: 
Riiilit  iniiouiinate  vein. 
Ri^'lit  niieuino^ahtric  nen'e. 
Pleum. 


\  Lfft  sidr. 

tnnoiuinttt«   ^  Remains  of  thvniug. 

^'^^^'      ;  Jitdtcaroiu]. 

Left  inferior  thyroid  vein. 
Trat'hca. 
Behiml. 
Trachea. 

Peculiarities  in  Point  of  Division.— When  the  bifuniation  of  t lie  Innominate  artery  varies 
from  the  point  aliove  mt'otioried.  it  sttnirtiuies  a.s«vnd»  a  eotij^iderahle  (ilistariee  alxive  the  eternal 
end  of  tlie  clavide  •.  less  frt'<|uently  it  divides  ht-Unv  it.  In  (he  forujer  elass  of  eaj^ej*  iti*  length 
may  exceed  two  inene.^,  atid  in  the  latter  ho  reduced  to  an  inoh  or  le.ss.  These  are  jxiints  of  eon- 
sideralilc  interest  for  the  snrgeon  to renienil»er  in  eonneetion  with  the  operation  of  tying  thit*  vessel. 

Position.— When  the  uorta  arehes  over  to  the  right  side,  the  iinumiinate  is  dirtjct'cd  to  the 
left  Bide  of  the  neck  in.^tead  of  the  riiiht. 

Collateral  Circulation.— Allan  ttnrn.s  demonstrated,  on  the  dead  siubject.  the  possibility  of 
the  estahli.shment  td'  the  collateral  einnlation  atk-r  ligatnre  of  the  innominate  arlery,  by  tying 
and  dividinL'  thut  artery,  after  which,  he  .siys,  ''Even  eoarse  injeition.  impelled  iriio  the  atirta, 
piisHtng  Ireely  by  tiie  anajittiniosing  branehes  into  the  arteries  <d'  the  right  arm.  filling  them  and 
all  the  vessels  of  the  head  completely  *  {Surffiatt  AiHtfiutii/  n/tfi/'  jliutj  mitl  Xtrk\  p,  tj2). 
The  branches  by  whii-h  this  circulation  woidd  hi  earried  on  are  very  nunjerous:  thn.s,  all  the 
coninnniieation.s  aero-'^.s  the  middle  line  biMween  (he  bninehes  of  tlie  carotid  arteries  of  opposite 
sides  wmild  be  available  lor  the  supply  of  bl<Kid  to  the  riifht  side  of  the  head  atul  nii^k  ;  while 
the  ana.stonjosi^i  between  the  .sanerior  mtere4istal  of  the  suliebvian  and  the  tir.st  aortic  intereotital 
(see  j'/j//'/ on  the  collateral  cireulatiiin  after  obhteratinn  of  the  thoraeic  aorta)  would  bring  the 
blmjd,  by  a  Imt  and  direct  course,  itito  the  riglir  .suUlavian  :  the  numertais  eoiniection.s,  also, 
between  the  intemjstal  arlcricH  and  the  branehcH  of  the  axillar>'  and  interit.d  njammar>*  arteries 
would,  doubtless,  assist  in  the  supply  of  blood  (o  the  right  arm,  while  the  epigastric.  Ironi  the 
external  iliac,  would,  by  means  of  its  anastomoc^is  with  the  internal  mammarj',  cam]M;nsate  ii>r 
any  deficiency  in  the  vascularity  of  the  wall  of  the  ehest. 

Surgical  Anatomy, — Although  the  (tperation  of  tying  the  tnaominate  artery  has  bt^en 
performed  by  seveitd  .•Hurge<»ns  Ibr  aneurism  of  the  right  Hulx-lavian  exleiuling  invvurd  vm  far  as 
the  Scalenus,  in  only  two  instances  has  the  patient  sun  ived.'  Mott's  patient,  however,  on  whom 
the  operation  was  Jirst  nerfonned,  lived  nearlv  Huir  weeks,  and  (Jmefe  s  more  than  two  months. 
The  nniin  obstacles  t(j  the  operation  an.*,  as  tfie  .student  will  pereeive  tK>m  his  disse<-tion  of  this 
vessel,  the  dee]»  situation  of  the  artery  liehind  and  beneath  the  sternum  and  the  mnnber  of 
inifjortant  structnrt^s  which  .'^urnmnd  it  in  every  part. 

In  order  to  ajiplv  a  ligature  to  this  vessel,  (he  itatient  is  to  be  placed  nfvon  his  back,  with  the 
thonix  slightly  raised,  the  head  bent  a  little  backward,  and  the  shoulder  on  the  side  uf  the  aneu- 
rism stnnigly  depressed,  so  as  to  draw  out  the  arterv  from  behind  the  stenuun  into  the  neek. 
An  incision  three  or  more  inches  Itng  is  then  made  idung  the  anterior  Ixjnbr  of  (he  J^teruo-mas- 
toid  nnisele.  terminating  at  (he  sternal  end  of  the  clavicle.  From  thi.s  point  a  second  incision  is 
carried  alwnt  the  same  length  along  the  upper  border  of  the  clavicle.  Tht^  skin  is  tlien  di.ssii'ted 
back,  and  the  Platysma  diviited  on  a  director:  the  sterna!  end  of  the  Sterno-mastoid  is  now 
brought  into  view,  an«l,  a  director  being  passed  beneath  it  and  close  to  its  under  surface,  so  a^  to 
avoid  any  small  ves.s<'ls,  it  is  to  Iw  diviilcd  ;  in  like  manner  the  ebvienUr  origin  is  to  be  divided 
throngln)nt  the  whole  or  greater  purt  of  its  attacbtnent.  By  pressing  aside  a«ty  loose  eellnlar 
tissue  or  vessels  that  may  now  aiipear  the  Sterno-hyoid  and  Sterno-thyroid  muscles  will  bt? 
exposed,  and  must  he  divided,  a  direetiir  being  previously  passed  beneath  them.  The  inferior 
thyroid  veins  may  eonie  into  view,  and  must  l>e  carefully  drawn,  either  ujnviird  or  <l<twnwartJ,  by 
means  of  a  blunt  hook,  or  tied  with  double  ligaturt>s  and  divided.  After  tearing  through  a 
strong  fibro-eellular  lamina,  (he  right  enrotid  is  brought  into  view,  and,  being  traced  downward, 
the  arleria  iniiominata  is  arrived  at.  The  lefl  innominate  vein  should  now  1*  depressed;  the 
right  innominate  vein,  the  internal  jueular  vein,  and  the  pneumogastric  nerve  drawn  to  the  right 
side;  and  a  curved  aneurism  needic  may  then  l)e  pas^'il  anmnd  the  vessel,  close  to  its  surface, 
and  in  a  direction  from  Ixdow  upwani  imd  inward,  care  being  taken  to  a^'oid  the  right  pleural 
sac,  the  trachea,  and  cardiac  nerves.  The  ligatnre  should  be  apirlicd  to  the  arter>' as  high  i»a 
poesible,  in  order  to  alh«w  room  between  it  and  the  aorta  tnr  (lie   Ibrnmtion  of  (ho  coaguluiu. 

'  In  one  of  these  the  of>eralion  was  ^N.-rformtNl  by  I>r.  8niyth  of  New  Orleans.  See  the  New 
Bydenham  Society's  liitniiiol  fifii'mjtcrt  for  IStio-Cy  p.  H4*i.  In  the  other,  the  i>pemtion  was  performed 
'by  Dr.  Mitchell  flanks  in  (liu  Liveipool  Intimiary.  The  eaue  in  recorded  by  Mr.  Jacoi>!4on  in  Opfc- 
(ttione  of  Sniyaif,  p.  o3l>. 
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The  imporlance  nf  avoiiJijiir  the  iliynjid  pk*xus  ol'  vfins  tluriii^  the  f)riiiiun'  steps  of  the  i>|>e]'a- 
tiofi.  ami  the  itk-unil  wic  whibt  ineludinij  the  vessi'l  in  tlie  h,i,'ature.  shuuld  In?  must  cnrofully 
borm*  111  mind.  The  luust  frequent  cause  of  tieath  after  operation  is  secondiirj'  hieiuorrhage, 
which  has  oitiirred  in  ulmost  every  case.  Other  cauaes  are  pleurisy,  periearditie,  and  suppura- 
tive cellulitis. 

THE  COMMON  CAEOTID  AETERIES. 

The  comjnon  carotid  arteries,  allhough  (•rcupying  a  nearly  similar  position  in 
tlie  neck,  differ  in  position,  und.  conse<|iiontly,  in  their  relatir>n  at  their  origin. 
The  right  eurotid  sirise.s  from  the  innoniinnte  artery,  behind  the  right  sterno- 
clavicular artieulation  ;  the  left  from  the  highest  part  of  the  areh  of  the  aorta. 
The  left  carotid  is,  conse(|uentIy,  longer,  and  at  its  origin  is  contained  within  the 
thorax.  The  course  and  relations  of  that  portion  (d'  the  left  carotid  which  inter- 
venes between  the  arch  of  the  aorta  and  the  left  sterno-claviciilar  articulation  will 
first  be  described  (see  Fig.  344). 

The  left  carotid  within  the  thorax  a.ieends  obliijuely  outward  from  the  arch  of 
the  aorta  to  the  root  of  the  neck.  Jn  fronts  it  is  separated  from  the  first  piece  of 
the  sternum  by  the  Sterno-hyoid  and  Sterno-thyroid  muscles,  (he  left  innominate 
vein,  and  the  remains  of  the  thymus  gland;  f't'fihul,  it  lies  on  the  trachea,  <esoph- 
agujs,  antl  thoracii^  duct,  lufermdhf,  it  is  in  relation  with  the  innominate 
artery,  inferior  thyroid  veins  and  remains  of  thymus  gland;  cjtmtaih/,  with  the 
left  pneumogastric  nerve,  left  pleura,  and  lung.  The  left  subclavian  artery  is 
posterior  and  external  to  it. 

Plan  uf  the  Relations  of  the  Left  Common  Cahotid. 

TlIORAC'K"    PnKTiON. 

In /rout. 
StiL-nnim. 

lSteni»i-hyoid  nnd  Sterim-ihyrord  muscles. 
Lett  inmmiiuale  vein. 
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InteiiiaU}/. 

Innominate  artery. 
Inferior  thyroid  veins. 
Remains  of  thymus  ^land. 
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'       l!iit\»n«l. 

^        Portion.      J 


Exteniuily. 

lieft  pneumogastric  nerve. 
Left  pleura  and  lung. 
r*efl  sulK'lavian  artcrv. 


BfhinJ. 

Trachea. 
rEsopha>i;us. 
Thoracic  duct. 

In  the  neck  the  two  common  carotids  resemble  each  other  so  closely  that  one 
description  will  apply  to  both.  Each  ve.ssel  passes  obliiptely  upward  from  behind 
the  sterno-cla\  icular  articulation  to  a  level  with  the  upper  Ixo'der  nf  the  thyroid 
cartilage,  opposite  the  third  cervical  vertebra,  where  it  divides  into  the  external 
and  internal  caroti<l;  these  names  being  derived  fnuu  the  distribution  of  the 
arteries  to  the  external  parts  of  the  head  and  face  and  to  the  internal  parts  of  the 
cranium  and  orbit  respectively. 

At  the  lower  |>art  of  the  neck  the  two  common  carotid  arteries  are  separated 
from  each  other  by  a  very  small  interval,  which  contains  the  trachea  ;  but  at  the 
up|>er  part,  the  thyroid  body,  the  larynx  ami  jiiiarynx  project  forward  between 
the  two  vessels,  and  give  the  ajipearance  of  their  being  |dace<t  farther  back  in  that 
situation,  Tlie  common  carotid  artery  is  contained  in  a  slieath  derived  from  the 
deep  cervical  fascia,  which  also  encloses  the  internal  jugular  vein  and  pnenmo- 
gastric  nerve,  the  vein  lying  on  the  outer  side  of  the  artery,  and  the  nerve  between 
the  artery  and  vein,  on  a  plane  posterior  to  both.  On  opening  the  sheath  these 
three  structures  are  .*»een  to  be  separated  from  one  another,  each  being  enclosed  in 
a  separate  fibrous  investment. 

Relations. — At  the  lower  jiart  of  the  neck  the  common  carotid   artery  is  very 
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deeply  seated,  being  covered  by  tlie  integtiraent^  superficial  fascia,  Platysma,  and 
deep  cervical  fascia,  the  Sterno-mastoid,  Sterno-hyoid,  and  Sterno-thyroid  musclos, 
and  by  the  Urao-hyoid,  opposite  the  cricoid  cartilage  ;  but  in  the  upper  part  (vf  its 
course,  near  its  termination,  it  is  more  superficial,  being  covereil  merely  by  the 
inlegument,  the  superficial  fjvscia,  Ptatysma.  deep  cervical  fascia,  and  inner  margin 
of  the  Sterno-mastoid,  and  is  contained  in  a  triangular  space,  bounded  behind  by 
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^  Crico-thyroid 
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Fni,  ;MH.— PlHii  of  the 
branches  of  the  ezU-'nial 
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Fig.  347.— Surgical  anatumy  uf  the  urterieti  uf  tti«  neck.    Right  side. 

Sterno-mastoid,  above  by  the  posterior  belly  of  the  Digastric,  and  below  by 
Se  anterior  belly  of  the  Omohyoid.  This  part  of  the  artery  is  crossed  oblitjuely, 
from  within  outward,  by  the  stern'>mastoid  artery ;  it  is  crossed  also  by  one,  or 
sometimes  two  superior  thyroitl  veins,  which  terminate  in  the  internal  jugular; 
and,  descending  on  its  sheath  in  fi*ont,  is  seen  the  descenilens  hypoglossi  nerve, 
this  filament  being  joined  by  one  or  two  branches  from  ihe  cervical  nerves,  which 
ci'oss  the  vessel  from  without  inwurd.  Sojuetimes  the  descciidens  hypoglossi  is 
contained  within  the  sheath.     The  middle  thyroid  vein  crosses  the  artery  about 
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"Hg  middle,  and  tbe  aiiterinr  jugdiar  vfin  below.  BchlrnJ,  the  artery  lies  in  fmnt 
of  the  cervical  portion  of  the  spine,  renting  first  on  the  Lon^us  colli  muscle,  then 
on  the  Rectus  ca|>itis  anlicus  major,  from  which  it  is  separated  by  the  sympathetic 
nerve.  The  recurrent  laryngeal  nerve  and  inferior  thyroid  artery  cross  behind  the 
vessel  at  its  lower  part.  Inteniallt/,  it  is  in  relation  with  the  trachea  and  thyroid 
pland,  the  inferior  thyroid  artery  ami  recurrent  laryngeal  nerve  bein«T  interposed  : 
higher  up,  with  the  larynx  and  pharynx.  On  its  outer  mJe  are  placed  the  internid 
jugular  vein  and  pneumogastric  nerve 

At  the  lower  part  of  the  neck  the  internal  jugular  vein  ou  the  right  side 
diverges  from  the  artery,  hut  on  thf  left  side  it  approaches  it,  and  often  crosses 
its  lower  part.  This  is  an  important  fact  to  bear  in  mind  during  the  performance 
of  any  operation  ou  the  lower  part  of  the  left  common  carotid  artery. 

Plan  of  the  Relations  of  the  Common  Carotid  Artery. 
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Behind. 
LongaH  colli. 
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Recurrent  laryngeal  nerve. 

Peculiarities  as  to  Origin.— Tlie  r^ufht  mmmon  cfirutuf  may  arise  above  or  below  iis  usual 
p<jiut.  the  upper  bunler  of  the  stenio-clavii-ular  articulation.  This  viiriation  (Hvnrs  in  one  out  of 
about  eight  cases  and  a  half,  and  the  origin  is  more  fre'iuenlly  abovt-  than  beluw  the  usual  point  ; 
or  the  artery  may  arise  as  a  separate  branch  from  the  airh  of  the  tiortn  nr  in  cnnjuitction  wnh  the 
left  carotid.  The  If/t  roinmou  t-arnhd  varies  more  froquently  in  its  uriiiin  than  the  right.  In 
the  majority  of  abuurmal  eases  it  arises  witJj  the  innominate  artery,  or,  if  the  inooniinate  arter\* 
is  absent,  the  two  carotids  arise  usually  by  a  single  trunk.  The  left  iLarotid  is  ocrasitmall}  the 
first  branch  given  off  from  the  andi  of  the  aorta.  It  rarely  joins  with  the  left  subclavian,  except 
in  cases  of  transjx>sittou  of  the  arch. 

Peculiarities  as  to  Point  of  Division.— The  most  imp<trtant  jioenharities  of  this  yesselj 
in  a  surgical  point  oi'  view,  relate  to  its  place  of  division  in  the  neck.  In  the  majority  of 
abnormal  cases  this  uccurs  higher  than  usual,  the  artery  dividin|r  into  two  branches  opposite 
the  hyoid  bone,  or  even  higher;  more  rarely,  it  fjccurs  below  its  usual  place,  opposite  the 
middle  of  the  lar>nx  or  the  lower  lionler  of  the  cricoid  cartilage;  and  one  c:iKe  is  related  by 
Morgagni  whert^  the  et»mmon  carotid,  only  an  inch  and  a  half  in  length,  divided  at  the  root  of 
the  neck.  A'er>'  rarely  the  conunon  carotid  ascends  in  the  neck  without  any  subdivision,  the 
internal  carotid  being  wanting ;  and  in  a  few  ea-st^s  the  common  carotid  ha.s  lieen  found  to  }>e 
absent,  the  external  and  interual  carotids  arising  directly  fhtm  the  anh  of  the  aorta.  This 
peculiarity  existed  on  h()th  sides  in  some  instanws,  on  one  side  in  others. 

Occasional  Branches. — The  common  carotid  usuallv  gives  off  no  branch  previous  to  its 
bifurcation  ;  but  it  <K'casionally  eivea  oricrin  to  the  .'niperior  thyroid  or  its  kr^'ngeal  branch,  the 
inferior  thyroid,  or,  rnore  rarely,  the  vertebral  arterv'. 

Surface  Marking. — The  carrjtid  arteries  are  overlapped  throughout  their  entire  extent  by 
the  anterior  border  of  tlie  8teruo -mastoid  muscle,  but  their  course  does  not  corresi»ond  to  the 
bc»r<lcr  of  the  muK-le.  which  to-sscs  in  a  somewhat  curve«i  direction  from  the  mastoid  proce^.-^  to 
the  sterno-elavicular  joint.  The  course  of  the  arterj,'  is  indicated  more  exactly  Ity  a  hne  dniwn 
from  the  stenial  cud  of  the  clavicle  below,  to  a  i>oint  midway  hetwet'ti  the  angle  of  the  jaw  antl 
the  miistoid  prtjceas  above.  That  r>ortion  of  the  line  below  the  level  of  the  upj>er  border  of  the 
thyrtjid  cartilage  would  represent  the  course  of  the  vessel. 

Surgical  Anatomy. — The  operation  of  tying  the  i-ommon  carotid  artery  may  be  necessary 
in  a  case  of  wound  of  that  vessel  or  it.s  branches,  in  aneuri>^n>.  or  in  a  e:Lse  of  puLsiiting  tumor  of 
the  orbit  or  skull.  If  the  wound  involves  the  trunk  of"  the  common  carotid,  it  wtll  bii  necessary 
to  tie  the  artery  above  and  below  the  wounded  p;irl.     But  in  cases  of  aneurism,  or  where  one  ot 
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the  branches  ol"  the  rmnmnti  oanihd  is  wonnilod  in  an  inuwessihle  .situalion,  it  ruay  be  judgetl 
ni:'<iessiiry  to  tie  tht?  trunk.  In  sucli  t'a.>^<>s  tin*  ttholt'ot'tht'  urtory  i.s  awcssihle,  ;tad  any  part  may 
bt!  tied  except  elose  to  either  einl.  When  the  e;u<o  is  nurh  as  tt)  allow  of  a  choice  bein^'  made, 
the  lower  part  of  the  carotid  should  never  be  seleeted  as  tlie  spot  uti<«n  wlneh  to  place  a  liitrature. 
for  not  only  is  the  artery  m  this  sitviation  placed  very  deeply  in  the  neck,  hut  it  is  covered 
by  three  layers  of  muHtlcs,  and,  on  the  left  side,  (he  internal  juuuhir  w'wu  in  the  i^reat  majority 
ofcttMfs,  passes  ohliijuely  in  front  of  it.  Neither  should  the  ujijier  end  \te  selected,  for  here  the 
superior  thyroid  vent  and  its  tribiitarie.s  would  tiive  rise  to  very  eonsiilentble  difficulty  in  the 
application  ot"  ti  liirature.  The  point  most  favorable  for  the  oiwnition  is  that  part  of  the  vessel 
which  i.s  at  the  level  of  the  cricoid  eartibi^e.  It  wreasinnally  hajipens  that  the  carotid 
art^*ry  hifunnites  ht!h>w  its  usual  position:  if  the  artery  be  exposed  at  its  ]ioint  of  bifnn.?ation, 
both  divisions  of  the  ve4**el  should  be  tied  near  their  origin,  in  preltTcncc  t<t  tyinp  the  trunk 
of  the  artery  near  its  termination  ;  and  if,  in  consetpienoe  of  the  entin^  alisenee  id'tlie  common 
carotid  or  from  its  early  division,  two  arteries,  the  external  and  internal  carotids.  :»re  met  with, 
the  nature  should  Ik*  placed  on  that  vessel  which  i.s  Ibimd  on  compres.sion  t<»  be  i-Dimtn-ted  with 
the  disease. 

In  this  operation  the  direction  of  the  vessel  aitd  the  inner  margin  of  theStenioHna.stoid  are 
the  chief  irivides  to  its  pcrtbrmance.  The  patient  ,sliould  be  placed  on  his  hack  with  the  head 
thrown  back  atid  turned  slightly  to  the  oppo.site  side:  an  iuei.sion  is  to  be  made,  thr<?e  inehe.s 
long,  in  the  direction  of  the  ant^^rior  border  of  the  Strrno-niastoid,  so  (hat  the  centre  corresfKinds 
to  the  level  of  the  cricoid  e^irtilage:  after  dividing  the  integument,  »u](erficial  fa^MMu,  and 
Platyama^  the  dee|>  fascia  must  be  cut  through  on  a  director,  so  !is  to  avoid  woimding 
L  numerous  small  veins  that  are  usually  Ibund  l>eneath.  The  head  may  now  be  brought  fbrwar<i 
p  »o  as  to  relax  the  parts  somewhat,  and  the  margins  of  the  wound  held  asunder  by  retraet<irs. 
The  descendens  hyf^Mjglossi  nerve  may  now  be  exposed,  and  must  be  avoided,  and,  the  sheath  of 
the  vessel  having  been  raised  by  forcejis,  is  to  be  o[)ened  to  a  small  extent  over  the  artery  at  its 
uuier  side.  The  internal  jugular  vein  may  ])rese(it  itself  altenjately  distended  and  relaxed  ;  this 
should  Ijc  compressed  Ixith  aliove  and  l»elow,  and  drawn  outward,  in  order  to  iiicilitale  the  oi>era- 
tion.  The  aneurism  needle  is  passed  from  the  out.Hiile,  can?  being  taken  to  keeji  tlie  needle  in 
close  contact  with  the  artery,  and  thus  avoid  the  risk  of  ininrittg  the  internal  jugular  vein  or 
inchtding  the  vauus  nerve  Before  the  ligature  is  tied  it  shoulrl  he  asei<rtuined  that  nothing  but 
the  artery  is  included  in  it. 

Ligature  of  the  Commoii  Carotid  at  the  Lower  Part  of  the  Neck,— This  operation  is 
sometimes  re<piired  in  ciis+'s  of  aneurism  of  the  upper  part  of  the  carotid,  especially  if  t lie  ,Hac  is 
of  large  size.  It  is  In'st  perlbrmed  by  dividing  the  sternal  origin  of  the  iSterno-mastoiil  niUvSele, 
but  may  be  done  in  sonje  ciuses,  if  the  aneurism  is  not  of  very  large  size,  by  an  incision 
al'tng  the  anterior  border  of  the  Stemo-niastoiJ,  extending  down  to  the  sternoH-lavicular  articula- 
tion, and  by  then  retracting  the  nuLsde.  The  easiest  and  best  plan,  however,  is  to  make  an 
incision  two  or  three  inches  long  down  the  lower  part  of  the  anterirtr  border  of  the  Stcmo- 
mastoid  nmscle  to  thesterno-elavicular  joint,  and  a  second  ineision.  starting  front  the  termination 
of  the  first,  along  the  upper  lM>rler  of  the  clavicle  for  about  two  inches.  This  incision  is  made 
ihrtjugh  the  supertieval  and  deep  fa.s«?ia,  and  the  sternal  origin  of  the  muscle  exposed.  This  is  to 
be  divided  on  a  director,  and  turned  up,  with  the  suiverficial  strxicture,**,  as  a  triangular  flap. 
Some  ItHist'  connective  tissue  is  tti  he  divided  or  torn  thnoigh,  and  the  outer  border  of  the 
•Stenio-hyoid  nuiscle  ex|iosed.  In  doing  this  care  must  be  taken  not  to  wound  the  anterior 
jugular  vein,  which  cniSi^cs  the  muscle  lo  reach  the  external  jugular  or  suWlavian  vein.  The 
Sternt>diyoid,  and  with  it  the  Sternothyroid,  are  to  be  dniwn  inward  by  means  of  a  retractor, 
and  the  sheath  of  the  ve.nsel  is  exiMJsed,  This  nuist  be  oi»ene<I  with  great  care  on  its  inner 
or  tracheal  side,  *j  as  to  avoid  the  internal  jugular  vein.  This  is  esfM'<"ially  necessar>*  oti 
the  left  side,  where  the  arterv  is  commonly  overla|>ped  hv  the  vein.  On  the  right  side  there  ia 
usually  an  interval  between  tlic  arter>'  and  the  vein,  ana  not  the  same  risk  of  wounding  the 
latter. 

The  common  carr>t id  artery,  being  a  long  veasel  without  any  branches,  is  particularly  suitable 
for  the  perlbrinance  of  Bnisdor's  oi>eration  lor  the  cure  of  an  aneurism  of  the  lower  part  of  (he 
vessel.  Brasdor's  procedure  consists  in  ligaturing  the  artery  on  the  di.stal  side  of  the  aneurism, 
and  in  the  cast;  of  the  innnmon  carotid  there  are  no  branches  given  off  from  the  ves.sel  between 
the  aneurism  and  the  site  of  the  ligattin.';  hence  little  or  no  blood  passt's  ilirough  the  sac  of  the 
aneurism.  an<l  conseipiently  it  and  the  vessel  shrinks,  and  a  cure  is  effected. 

Collateral  Circulation, — After  ligature  of  the  common  carotid  the  collateral  circulation 
can  be  perfectly  established,  by  the  free  coniuunncation  which  exists  between  the  carotid  arteries 
of  opposite  side.H,  both  without  and  within  the  cranium,  and  by  etdariremcnt  of  the  branches  of 
the  sulK'lavian  artery  on  the  side  corresjMmding  to  that  on  which  the  vessel  has  K-cn  tied — the 
chief  coniraunicatiou  outside  the  skull  taking  place  between  the  superior  and  inferior  thyroid 
arteries,  and  (he  ()rofunda  ccrvicis  and  arteria  jirinceps  ccrvicis  of  the  occipital ;  the  vertebral 
takiuir  the  place  o I  the  internal  carotid  within  the  cranium. 

Sir  A.  (\Mjj^ier  had  an  opportunity  of  disscctintr,  thirteen  ye-ars  after  the  operation,  the  case 
in  which  he  tirst  suc^-essfully  tied  the  common  carotid  {the  secijud  ease  in  which  he  performed 
the  operation  I.'  The  itijection.  however,  does  not  seem  to  have  Iteen  a  successlul  one.  It 
showed  merely  that  the  arteries  at  the  InxtM^  of  the  brain  tcirclc  of  Wilis)  were  much  enlarged  oti 
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the  side  of  the  tied  arten'.  and  that  the  anastomosis  between  the  branches  of  the  external  carotid 
on  thr  affected  side  ami  those  of  the  same  artery  on  the  mmiA  side  was  free,  ao  that  the  external 
carotid  was  pervioiw  throughout. 

The  External  CEurotid  Artery. 

The  external  carotid  artery  (Fig-  MT)  t'uiiinieiicea  opposite  the  upper  border  of 
the  thyroid  cartilage,  and  taking  a  slightly  curved  course,  passes  upward  and  for- 
ward, and  then  inclines  backward  to  the  s]iace  between  the  neck  of  the  condyle 
of  the  lower  jaw  and  the  external  meattis,  where  it  divides  into  the  tcin|>oral  and 
inteinal  maxillarv  arteries.  It  rapidly  iliiniiiishes  in  .size  in  its  course  up  the  neck, 
owing  to  the  number  and  large  size  of  the  brani'he.s  given  off  fr{»m  it.  In  the  child 
it  is  somewhat  smaller  than  the  internal  carotid,  but  in  the  adult  the  two  vessel* 
are  of  nearly  equal  size.  At  it.s  cominenceinent  this  artery  is  more  superficial,  and 
placed  nearer  the  middle  line  than  the  internal  carotid,  and  is  containuil  in  the 
triangular  space  bounded  by  the  Sterno-ina^stnid  behind,  the  Omo-hyoiil  below, 
and  the  posteri<ir  belly  of  the  Digastric  and   Stylo-hyoid  above. 

Relations. — It  is  covered  by  the  skin,  superficial  fascia,  Platysma,  deep  fascia, 
and  anterior  margin  of  the  Sternomastoid,  crosseil  by  the  hypoglossal  nerve,  and 
by  the  lingual  and  facial  veins;  it  is  afterward  crossed  by  the  Digaistric  and 
Stylo-hyoid  rauscles,  and  higher  up  passes  deeply  into  the  substance  of  the  parotid 
gland,  where  it  lies  beneath  the  facial  nerve  unci  the  junction  of  the  temporal  and 
internal  maxillary  veins. 

Intenudhf  is  the  hyoid  bone,  wall  of  the  pharynx,  the  superior  laryngeal 
nerve,  and  the  ramus  of  the  jaw.  from  which  it  is  separated  hy  a  jiortion  of  the 
parotid  gland.  ExternaUy^  in  the  lower  part  of  its  course,  is  the  internal  carotid 
artery. 

Behind  it,  near  its  origin,  is  the  superior  laryngeal  nerve;  and  higher  up  it  is 
separated  from  the  internal  carotid  by  the  Stylo-glossus  and  Stylo-pharyngeus 
muscles,  the  glosso-pharyngeal   nerve,  and  part  of  the  parotid  gland. 

Stirface  Marking. — TIk*  position  of  the  exiemaJ  curotid  arterj*  may  be  -roarked  out  with 
sufficient  aoeunicy  by  a  line  drawn  from  the  front  of  the  meatus  of  the  external  ear  to  the  side 
of  the  cricoid  cartilage,  slightly  arehing  the  line  forward. 

Surgical  Anatomy. — Tlie  application  of  a  ligature  to  the  extenial  carotid  may  be  recjuired 
in  ea«e  of  wounds  of  this  ve.ssel,  or  of  ita  brauehes  when  these  cannot,  be  lied,  and  in  Rtme  caaea 
of  pulsatinu  tuuiorof  the  .scalp  or  face.  The  operation  has  not  received  the  attention  which  it 
deserves,  owinir  to  the  fear  whirh  surgeons  have  entertained  of  !*econdar>'  hajniorrba^e,  on 
awount  lif  the  nunilHT  of  braiiehes  triven  off  from  the  ve.»i.sel.  This  fear,  however,  ha.s  been 
^^hown  by  Mr  Cripuw  not  to  be  well  founded.  J  To  tie  this  vefwc^l  near  its  origin,  below  the  point 
where  it  is  crossed  by  the  Diga-strie,  an  incision  al>t>ut  thret:'  inches  in  length  should  be  uiade 
ulung  the  margin  of  the  Slerno-uiastoid,  frum  the  angle  of  the  jaw  to  the  ujiiier  Iwirdcr  of  the 
thyroid  cartilage.  The  ligature  should  be  applied  Wtween  the  bngual  luid  superior  th,\Toid 
brunches.  To  tie  the  vesfM'l  alwve  the  Digastric,  between  it  and  the  paroti<i  gland,  an  incision 
should  he  njade,  from  the  lol>e  of  the  ear  to  the  great  coreui  of  the  os  hyoides,  dividing  succes- 
sively the  skin,  Platysma,  and  fascia.  Hy  dniwing  tlieSterno-maatoidoutwiinl,  and  thep<pstcrior 
l»elly  of  the  Digastric  and  Stylo-hyoid  muscles  downwanl.  and  separating  them  fronj  the  parotid 
gland,  the  vessel  will  he  exposed,  ami  a  ligature  may  be  applied  to  it.  The  circulation  ts  at  once 
re-established  by  the  free  eommunication  Iwtween  most  of  the  large  bruTudies  of  the  artery 
(failal,  lingual,  superior  thyroid,  occipital)  and  the  corresponding  arteries  of  the  opfMisito  side, 
and  by  the  anastomnsiH  of  its  l»ranches  with  those  of  the  internal  carotid,  and  of  the  occipital 
with  the  branches  of  the  subclavian,  etc. 


Plan  of  the  Relations  op  the  External  Cahotid. 

In  front. 
Skin,  superficial  fascia. 
Platysma  and  deep  faiscia. 
Anterior  tM>rder  of  Sterno-mjistoid. 
Hypoglossal  nerve. 
Lmgual  and  facial  veins. 
Digastric  and  Stylohyoid  muscles. 
Parotid  gland  with  facial  nerve  and  teen jxtro-ra axillary  vein  in  itfi  subetance. 

»  Med.-Chir.  Tram^Hx.  229. 
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IrrtemaUt/. 
Hyoid  bone. 
Plian'nx. 

Superior  larjugeal  nerve. 
Parotid  glatxl. 
Ramus  of  jaw. 


Kxternat       \ 
Carotid. 


Krtefnalfy. 
Internal  carotid  arteiy. 


Superior  laryngeal  nerve, 
Stylo-glossua. 
Stylo-pharyiigeus. 
(.ifoBso-pharyngeal  nerve. 
Parotid  gland. 

BranclieB, — The  externa!  carotid  artery  gives  off  eight  hrnnches,  which,  for 
convenience  of  description,  may  be  divided  into  four  sets.  (See  Fig.  348,  Plan  of 
the  Branches). 

Posterior,  Ascending. 

Occipital.  Ascending  Pha- 

Posterior  Auricular,     ryngeal. 


Terminal. 
Superficial  Temporal. 
Internal  Maxillary. 


Anterior. 
Superior  Thyroid. 
Lingual. 
Facial. 

The  student  is  here  reminded  that  many  variations  arc  met  with  in  the 
number,  origin,  and  course  of  these  branches  in  difierent  subjects;  but  the  above 
arrangement  is  tluit  which  is  found  in  the  great  mfijority  of  cases. 

The  Superior  Tliyroid  Artery  (Figs.  347  and  S52)  is  the  first  branch  given  off 
from  the  external  carotid,  being  derived  from  that  vessel  just  below  the  great 
cornu  of  the  hyoid  bone.  At  its  cominencement  it  is  (juite  superficial,  being 
covered  by  the  integument,  fascia,  and  Platysma,  and  is  contained  in  the 
triangular  sj)ace  bounded  by  the  Sterno-mastoid,  Digastric,  and  Onio-byoid  muscles. 
After  running  upward  and  inward  for  a  short  distance,  it  curves  downward 
and  forward,  in  an  arched  and  tortuous  manner,  to  the  upper  part  of  tlie  thyr<»id 
gland,  passing  beneath  the  Omo-hyoid,  Sterno-hyoid,  and  SteruH-iliyroid  muscles, 
ami  distributes  numenuis  branches  to  the  anterior  surface  of  the  gland, 
anastomosing  with  its  fellow  of  the  oppo.site  side  and  with  the  inferior  thyroid 
arteries.  Besides  the  arteries  distributed  to  the  muscles  by  which  it  is  coveretl 
and  the  sul>stance  of  the  gland,  the  branches  of  the  sujterior  thyroid  are  the 
foUowini': 


Superior  Laryngeal. 
Cri  co-thyroid. 


Hyoid, 

Superficial  descending  branch  (Sterno-mastoid). 

The  hyoid  is  a  snuill  branch  which  runs  along  the  lower  border  of  the  os 
hyoides  beneath  the  Thyro-hyoid  muscle;  after  supplying  the  muscles  connected 
to  that  bone  it  forms  au  arch,  by  anastomosing  with  the  vessels  of  the  opposite 
side. 

The  superficial  descending  branch  runs  downward  and  outward  across  the 
sheath  <if  the  common  carotid  artery,  an<l  supplies  the  Sterno-mastoid  and  neigh- 
boring muscles  and  integument.  There  is  also  often  a  distinct  branch  from  the 
external  carotid  distributed  to  the  Sterno-mastoid  muscle. 

The  superior  laryngeal,  larger  than  either  of  the  preceding,  accompanies  the 
superior  laryngeal  nerve,  beneath  the  Thyro-hyoid  muscle:  it  pierces  the  thyro- 
hyoid membrane,  and  supplies  the  muscles,  mucous  membrane,  and  gljtnds  of  the 
larynx,  anastomosing  with  the  branch  from  tlie  opposite  side. 

The  crico-thsnroid  is  a  small  branch  which  runs  transversely  across  the  crico- 
thyroid membrane,  communicating  with  the  artery  of  the  opposite  side. 

Surgical  Anatomy.— The  superior  thymid,  or  some  of  iia  bmnclies,  \»  ot>en  divideil  in 
cases  of  cut  throat,  i»i\  iiit?  riw  to  ronsiderablo  hietiiorrIja.ue.  In  such  eai*es  tlie  artt-ry  .should  he 
secured,  the  wound  Win^r  enlarged  for  that  purjKjse,  if  uet-easary.  The  oijeration  may  be  easily 
performed,  the  p<:isition  of  the  arterj-  beimr  very  superficial  ami  theonly  structures  of  importance 
covering  it  Wing  a  few  Hniall  veins.  The  operation  of  tying  the  superior  tbyrt>id  .irter\'  in 
bninchticelle  has  been  ptTt'orauHl  in  numiM-ous  instajiot^s  with  iiartial  or  terai>onuy  suwess,    Wlien, 
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IwweTeT,  the  collateriil  t-ireulatinn  bt'twcen  this  vessel  and  the  artery  of  the  opposite  side,  und 
the  inferior  thyroid,  is  eoiupJetdy  re-(»stal>li>Iicd,  the  tumor  usually  rcirains  its  turraer  size. 

The  ^Mjsition  of  the  superfirial  descending  hruneh  is  of  imp<jrtancc  in  cunneetioti  with  tlie 
operation  of  ligature  of  the  cojiiinoii  i-arotld  arten\  It  en>sses  and  hes  on  tlie  sheath  of  this 
vessel,  and  may  ehiiiice  to  Ihj  wounded  in  opening  the  sheath.  The  position  of  the  erieo-thyroid 
hranch  should  he  reiuenil^red.  as  it  may  prove  the  source  of  troubIes<jme  haemorrhage  during 
the  ot»enition  of  laryngotoniy. 

The  Lingtial  Artery  (Fig.  352)  arises  from  the  e.xternal  carotid  between  the 
superior  thyroid  and  facial ;  it  runs  oblicpiely  upward  and  inward  to  the  great 
cornu  uf  the  hyoid  b<me,  then  passes  horizontally  forward  parallel  with  the  great 
cornu,  and,  ascending  perpendicularly  to  the  under  surface  of  the  tongue,  tyrns 
forward  on  itju  under  surface  as  far  as  the  lip  of  that  organ,  under  the  name  of 
the  rttume  art  err/. 

Relations. — Its  first,  or  obli<|ue,  portion  is  superficial,  being  contained  in  the 
triangular  space  alrcaily  described,  resting  upon  the  middle  constrictor  of  the 
jdiuryux,  and  covered  by  the  Platysraa  and  fascia  of  the  neck.  Its  second,  or 
horizontal,  portif)n  also  lies  upon  the  middle  cotistrictor,  being  covered  at  first  by 
the  tendon  of  the  Digastric  and  the  Stylo-byoid  muscle,  and  afterward  by  the 
Hyo-glossus.  the  latter  muscle  separatitig  it  from  the  hypoglossal  nerve-  Its 
third,  or  ascending,  portion  lies  between  the  Hyo-glossus  and  Genio-hyo-glossus 
muscles.  Tlie  fourth,  or  terminal,  part,  under  the  name  of  the  ranhte,  runs  along 
the  under  sui*face  of  the  tongue  to  its  tip  :  it  is  very  superficial,  being  covered 
only  by  the  mucous  membrane,  and  rests  on  the  Lingual  is  on  the  outer  side  of 
the  Genio-hyoglossus.  The  hypoglossal  nerve  crosses  the  lingual  artery,  and  then 
becomes  separated  from  it,  in  the  second  part  of  its  course,  by  the  Hyo-glossus 
muscle. 

The  branches  of  the  lingual  artery  are — the 

Hyoi<i.  Sublingual. 

Dorsalis  Linguae.  Ranine. 

The  hyoid  branch  runs  along  the  upper  border  of  tlie  hyoid  bone,  supjdying 
the  muscles  attached  to  it  and  anastomtising  with  its  fellow  of  the  opposite  side. 

The  dorsalis  lingtue  (Fig.  352)  arises  from  the  lingual  artery  beneath  the  Hyo- 
glossus  muscle  (which,  in  the  figure,  has  been  j>artWcut  away  to  show  the  vessel) ; 
ascending  to  the  dorsum  of  the  tongue,  it  sujjplies  the  mucous  membrane,  the 
tonsil,  soft  palate,  and  epiglottis,  anastomosing  with  its  fellow  from  the  opposite 
side. 

The  sublingual,  which  may  be  describe*!  as  a  branch  of  bifurcation  of  the 
lingual  artery,  arises  at  the  anterior  margin  of  the  Hyo-glossus  muscle,  and 
runs  forward  between  the  Genio-hyo-glossus  and  the  sublingual  gland.  It 
supplies  the  substance  of  the  ghind,  giving  branches  to  the  Mylo-hyoid  and 
neighboring  muscles,  the  mucous  menihrane  of  the  mouth  and  gums.  One 
branch  runs  behind  the  alveolar  process  of  the  lower  jaw  in  llie  substance  of  the 
gum  to  anastomose  with  a  similar  artery  from  the  other  side. 

The  ranine  may  be  regarde<l  as  the  other  branch  of  bifurcation,  or,  as  is  more 
usual,  as  the  continuation  of  the  lingual  artery;  it  runs  along  the  under  surface 
of  the  tongue,  resting  on  the  Inferior  lingualis.  and  covered  by  the  mucous 
membrane  of  the  mouth ;  it  lies  on  the  outer  side  of  the  Genio-hyo-glossus. 
accompanied  by  the  lingual  nerve.  On  arriving  at  the  tip  of  the  tongue  it  has 
been  said  to  anastomose  with  the  artery  of  the  opposite  side,  but  this  is  ilenied 
by  Hyrtl.     These  vessels  in  the  mouth  are  placed  one  on  each  side  of  the  fnenum. 

Surgical  Anatomy.— The  linp^ual  artor>-  may  be  divided  near  its  origin  in  cases  of  cut 
tiiroat,  a  comnliration  that  not  unlireinieruly  hapfiens  in  this  class  of  wuunds ;  or  severe 
haenioirhajre  whi«h  cann<tt  be  restmintd  by  ordinary  means  ni.\v  ensue  from  a  wound  or  deep 
ulcer  of  iljc  tongue.  In  the  foruHTeuse  tlie  prinmry  woitml  ujay  he  enlarped  if  neeewiury.  and 
the  hleedJnjf  vessels  seeureih  In  the  latter  case  it  has  lM?en  stiir^'ested  that  the  rn);rual  jirtcry 
should  be  tied  near  its  oriijin.  Lifjuture  of  the  linirnul  artery  is  also  <x'ousionully  pnictiscrl,  as  a 
palliative  mcjisim?.  in  eases  of  eanecr  of  the  tonirue.  in  order  to  cheek  ihe  progress  of  the 
di.scasc  by  starving^  the  growtli,  and  it  is  sowetiuus  tied  as  a  preliminary  measure  to  removal  of 
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the  tongue.  The  operation  is  a  difficult  one,  on  iicL-ount  of  the  flepth  of  thettrterv,  the  number 
of  tm|iortant  parts  dv  which  it  is  surrounded,  the  looiie  and  yiehiing  nature  of  t!ie  parts  u|Kiti 
which  it  is  support<?d,  and  its  occasioiiul  in'e«alurity  of  origin.  An  incision  is  to  bo  made  in 
a  curved  direction  frouj  a  finijer  s  breadth  estcruid  tu  the  symphysis  id'  the  jaw  downward  to  the 
comu  of  the  hyoid  hone,  ami  then  upward  to  near  the  angle  of  the  jaw.  Ciire  must  be  tuken 
not  to  carry  tliis  incision  too  far  backward,  for  lear  of  endangering  the  fttcial  vein.  In  the  lirst 
ineiaion  the  skin,  superficial  fascia,  and  Flatysma  will  lie  divided,  and  the  dee]i  fascial  exiK^.sed. 
This  is  then  to  be  incised  and  the  submaxillar)'  gland  exposed  and  pulled  upwanl  by  retractors. 
A  triangular  space  is  now  expy-Hcd,  Utunded  iuternallv  by  the  posterior  oorder  of  the  Mylo- 
livoid  nui.scle:  Iwlow  and  externally,  by  the  tendon  of  the  Digastric;  and  ak>ve,  by  the  hypo- 
gkisssal  nerve.  The  fl<wr  of  the  space  is  furnied  by  the  Hyo-glossus  n»nst;le,  beneath  which  the 
artery  \w».  Tlie  fibres  of  tliis  muscle  aiv  now  to  be  cut  through  tiurizontully  and  the  vessel 
exposed,  earc  being  taken,  while  near  the  vessel,  not  to  open  the  jdiannx. 

Troublesome  hanuorrhage  nuiy  occur  in  the  division  of  (be  fncnutn  in  children  if  the  mnine 
artet^',  which  lies  on  each  side  of  it,  is  wounded,  The  stiuient  should  remember  »hat  the  opera- 
tion IS  always  to  Ije  performe<i  with  a  pair  uf  bhmt-nointed  scissors,  and  the  mucous  memurane 
only  is  to  lie  dinded  by  a  ver>'  superficial  cut,  whicli  cannot  endanger  any  vessel.  The  scissors, 
also,  should  he  direeted  away  fram  the  tongue.  Any  further  liberation  of  the  tongue  which  may 
l>e  neees.s:iry  can  ha  efTccted  by  tearing. 

The  Facial  Artery  (Fig.  34t>)  arises  a  little  above  the  lingual,  and  passes 
obHq[uely  upward,  beneath  the  Digastric  and  Stylo-hyoid  mtiscles ;  it  then  runs 
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f 
Fro.  349.— The  aiierie*  of  the  face  and  »cftlp.» 

forward  under  cover  of  the  body  of  tbe  lower  jaw.  lodged  in  a  groove  on  the 
]H)8terior  surface  of  tliu  submaxillary  gland;  this  may  he  called  the  cervical  part 
<if  the  artery,  ft  tlieii  curves  ujjwanl  over  the  body  of  the  jaw  at  the  anterior 
inferior  angle  of  the  Masseter  muscle;  passes  forwanl   and   upward  across  the 

'  The  muscular  tissue  of  the  lii»s  mu-st  !'e  snppnswl  to  hare  Wen  rot  awny,  in  order  to  show  tl»e 
courtu*  of  the  eoronary  urieries. 
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cbeek  to  tlie  angle  of  the  mouth,  then  upwanl  jilong  the  siile  of  the  nose,  and 
terminates  at  the  inner  eunthus  of  the  eye.  umhT  the  name  of  the  fi/<</?</«r  arh-ri/. 
This  vessel,  both  in  the  neck  and  mi  the  fuee,  is  reniiirkably  tortuous:  in  the 
former  situation,  to  aecomniodate  itself  to  the  movements  <tf  the  pharynx  in 
degbititinn,an(i  in  the  latter  to  the  movements  of  the  jaw  and  the  lips  and  cheeks. 

Relations.— /«  the  neck  it.s  origin  is  superficial,  being  covere<l  by  the 
integiHtieiiK  Phitysnia,  and  fascia  ;  it  then  passes  beneath  the  Digastric  and  Stylo- 
hyoid uitiscles  and  the  submaxillary  gland.  On  the  face,  where  it  |*asses  over  the 
body  of  the  lower  jaw,  it  is  com|taratively  superticial,  lying  immediately  beneath 
the  Platysma.  In  this  situati{»n  its  pulsation  may  be  distinctly  felt,  and  com- 
pression of  the  vessel  effectually  made  against  the  bone.  In  its  course  over  the 
face  it  is  covered  by  the  integument,  the  fat  of  the  cheek,  and,  near  the  angle  of 
the  mouth,  by  the  Phitysma,  Risorius,  and  Zygomatic  muscles.  It  rests  on  the 
Buccinator,  the  Levator  angiili  oris,  and  the  Levator  labii  superioris  (sometimes 
piercing  or  else  passitjg  under  this  last  muscle).  It  is  accompanied  by  the  facial 
vein  throughout  its  entire  course;  the  vein  is  not  tortuous  like  the  artery,  and,  on 
the  face,  is  separated  frtini  that  vessel  by  a  considerable  interval,  lying  to  its  outer 
side.  The  branches  of  the  facial  nerve  cross  the  artery,  and  the  infra-orbital  nerve 
lies  beneath  it. 

The  branches  of  this  vessel  may  be  divided  into  two  sets  :  those  given  off  below 
the  jaw  (cervical),  and  those  on  the  face  (facial). 


Cervical  Branches. 

Inferior  or  Ascending  Palatine. 

Tonsillar. 

Submaxillary. 

Submental. 

Muscular. 


Faciitl  Branches, 

Muscular. 
Inferior  Labial. 
Inferior  Coronary. 
Superior  Coronary. 
Lateralis  Nasi. 
Auiiular. 


The  inferior  or  ascending  palatine  (Fig.  352)  passes  up  between  the  Stylo- 
glossus and  Stylo-pharyngeus  to  the  outer  side  of  the  pliarynx.  After  supplying 
these  muscles,  the  tonsil,  and  Eustachian  tube,  it  <livides,  near  thf  Levator  palati, 
into  two  branches  :  one  follows  the  course  of  the  Levator  palati,  and.  winding  over 
the  upper  liunler  of  the  Superior  constrictor,  supplies  the  soft  palate  and  the  pal- 
atine glands;  the  other  pierces  the  Superior  constrictor,  supplies  the  tonsil,  anas- 
tomosing with  the  tonsillar  artery.  These  vessels  also  anastomose  with  the  pos- 
terior palatine  branch  of  the  internal  maxillary  artery. 

The  tonsillar  branch  (Fig.  352)  passes  up  between  tbe  Internal  Pterygoid  and 
Styh>glossus,  and  then  ascends  along  the  side  of  the  pharynx,  perforating  the 
Superior  constrictor,  to  ramify  in  the  substance  of  the  tonsil  and  root  of  the  tongue. 
•  The  submaxillary  consists  of  three  or  four  large  branches,  which  supply  the 
submaxillary  gland,  some  being  prolonged  to  the  neighboring  muscles,  lymphatic 
gland.s,  and  integument. 

The  submental,  the  largest  of  the  cervical  branches,  is  given  off  from  the  facial 
artery  just  as  that  vessel  rpiits  the  submaxillary  gland  :  it  runs  forward  upon  the 
Mylo-hyoid  muscle,  just  below  the  body  of  the  jaw  and  beneath  the  Dignstric; 
after  supjdying  the  surrounding  muscles,  and  anastomosing  with  the  sublingual 
artery  by  branches  wliich  perforate  the  Mylo-hyoid  muscle,  it  arrives  at  the  sym- 
physis of  the  chin,  where  it  turns  over  the  border  of  the  jaw  and  divides  into  a 
superficial  and  a  deep  branch  ;  the  former  pa-^sses  between  the  integoment  and 
Depressor  labii  inferiori.s,  supplies  both,  and  anastomoses  with  the  inferior  labial. 
The  deep  branch  passes  between  the  hitter  muscle  and  the  bone,  supplies  the  lip, 
and  anastomoses  witli  the  inferior  labial  and  mental  arteries. 

The  muscular  branches  are  distributed  to  the  Internal  pterygoid  and  Stylo-hyoid 
in  the  neck,  and  to  the  Masseter  and  Buccinator  on  the  face. 

The  inferior  labial   passes  beneath  the  Depressor   anguli  oris,  to  supply  the 
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muscles  and  iiitecriuuent  nf  the  lower  lip,  anai*tomosing  with  the  inferior  cnt'oiim^ 
and  submental  bi"anche.s  of  the  facial,  and  with  the  mental  branch  of  the  inferior 
dental   artery. 

The  inferior  coronary  is  derived  from  the  facial  artery,  near  the  angle  of  the 
month:  it  passes  upward  and  inward  beneath  the  depressor  anguli  oris,  and,  pen- 
etrating the  Orbicularis  oris  muscle,  runs  in  a  tortuous  course  along  the  edge  of 
the  lower  lip  between  this  muscle  and  the  mucous  membrane,  inoi^culating  with 
the  artery  of  the  opposite  side.  This  artery  supplies  the  labial  glands,  tlie  mucous 
membrane,  and  mnseles  of  the  lower  lip,  and  anasttunoses  with  the  inferior  labial 
and  the  mental  branch  of  the  inferior  dental  artery. 

The  superior  coronary  is  larger  and  more  tortuous  in  its  course  than  the  pre- 
ceding. It  f<dlows  the  same  coui*se  along  the  edge  of  the  upper  lij).  lying  between 
the  mucous  membrane  and  the  Orbicularis  oris,  and  anastomoses  with  the  artery 
of  the  opposite  siiie.  It  supplies  the  textures  of  the  upper  lij).  and  gives  off  in  its 
course  two  or  three  vessels  which  ascend  to  the  nose.  One,  nsimed  the  /ttfrr/or 
arffirtf  nf  the  Ki-ptum,  ramifies  on  the  septum  of  the  nares  as  far  as  the  point  of  the 
nose  ;  another,  the  artertf  of  the  ala^  supplies  the  ala  of  the  nose. 

The  lateralis  nasi  is  derived  from  the  faciab  as  that  vessel  is  ascending  along 
the  side  of  the  nose ;  it  supplies  the  ala  and  dorsum  of  the  nose,  anastomosing 
with  its  lellow.  the  nasal  branch  of  the  ctphthalmic,  the  inferior  artery  of  the 
septum,   the  artery  of  the  ala,   and   the   infra-orbital. 

The  angular  artery  is  the  termination  of  the  trunk  of  the  facial ;  it  ascends  to 
the  inner  angle  of  the  orbit,  imbediieil  in  the  fibres  of  the  Levator  labii  superioris 
al^eijue  nasi,  and  accom(ianied  by  %  large  vein,  the  tingular  ;  it  distributes  some 
branches  on  the  cheek  which  anastomose  with  the  infra-orbital,  and  after  supplying 
the  lachrymal  sac  and  Orbicularis  j)al[iebrart)m  muscle,  terminates  by  anastomos- 
ing with  the  nasal  branch  of  the  ophthalmic  artery. 

The  uuastomo.ses  of  the  facial  artery  are  very  numerous,  not  only  with  the 
vessel  of  the  opposite  side,  but,  in  the  neck,  with  the  sublingual  lirancb  of  the 
lingua] ;  with  the  ascending  ])harvngeal  ;  with  the  posterior  palatine,  a  branch  of 
the  internal  maxillary,  by  its  inferior  or  ascending  palatine  and  tonsillar  branches  ; 
on  the  face,  with  the  mental  branch  of  the  inferior  dental  as  it  emerges  from  the  mental 
foramen,  with  the  transverse  facial,  a  branch  of  the  leuiporal:  with  the  infra-orbital, 
a  branch  of  the  internal  maxillary,  and  with  the  nasal  branch  of  the  ophthalmic. 

Pecullaritiea. — The  facial  artery  uut  uiifrc*jiicutly  arij^es  by  a  hjujuiod  trunk  witli  the 
lingual.  This  vessel  is  also  subicct  lo  some  variatiotis  in  it.s  »yiv  iwiA  m  the  extent  to  wliith  it 
supplies  the  faue.  It  occasionallv  terminates  as  the  Mubiuental.  and  not  unfrt'f|uently  sujijilies 
the  faci*  ♦inly  as  hitrli  as  the  allele  of  the  tjjuruh  or  nose.  The  deficiency  is  then  supphiHl  by 
enliirijenjenr  of  one  of  the  neiv^hlxxrinsj^  arteries. 

Surgical  Anatomy.— The  passage  of  tiie  facial  arten- over  the  bwly  of  the  jaw  w<.ul«i 
appeur  lo  ati'url  a  iavorable  position  for  the  ,'»pplieiition  oj'  pressure  in  c-as*'  of  Iia?ninrrhai:e 
from  tlie  lins,  the  result  either  uf  an  aecidental  woimd  or  durini:  un  openuiun  ;  but  its  appliea- 
tion  is  useless,  except  lor  a  ver>' short  time,  on  aeeoniU  of  the  free  eonisuuniealiun  of  this 
vessel  with  it.s  fellow  and  with  numerous  lirauehes  frt»ni  iUfferent  suurees.,  In  a  wound  involv- 
\ne  the  lip  it  is  Iw^tter  to  seize  the  part  lietween  the  tinirers.  ami  evert  it,  when  the  btcedintr 
vessel  may  l>e  at  onre  seiiinul  with  pressure -Hirt!eps.  In  onkr  to  prevent  Ineniorrlmge  in  coses 
of  removal  of  (li.si'a.setl  growths  from  the  part,  the  lip  sho^nld  he  eirm pressed  on  each  side 
between  the  tintters  and  thumb  or  by  a  pair  of  >'peeiully  deviled  elani[tf«>reep^, whilst  the  surgeon 
excises  the  ili.sexsHl  part.  In  order  to  stop  hieniorrhape  where  the  lip  lias  U'en  divide*!  in  an 
oiMirntion,  it  is  tiecepsary,  in  uniting  the  eiljies  of  the  wouml,  io  piiss  the  .sutures  throush  the 
cut  edges,  almost  as  deep  iis  its  niueous  surface ;  by  theise  means  not  ordy  are  the  cut  surfaces 
more  neatly  and  securely  Eidajited  (oeaeh  other,  but  the  jMjssibility  of  Inemorrhage  is  prt'vented 
by  inrludinif  in  the  suture  the  divided  artery.  If  the  suluro  is,  on  the  e<»ntrar>-,  passed  tlm»u>rh 
merely  tlu;  irutaneous  portion  of  the  wound,  hicniorrhage  oiM-urs  into  the  eavity  of  the  moutb. 
The  .Mtudent  shuidd,  la.stly.  (jbserve  the  relatioti  id"  the  angular  artery  t<»  ihelarhrvmal  sae.  and 
it  will  lie  st^en  that,  as  the  vess*el  pa.sst'S  up  alonir  the  inner  marum  id"  the  orbit,  it  aweend-s  on 
itfi  ntLsal  side.  In  oi>emting  fiu"  fistula  laebryntalis  the  sue  should  always  be  opened  on  its  outer 
side,  in  order  that  thi.s  veswtl  may  be  avoided. 

The  Occipital  Artery  (Fig.  34H)  arises  from  the  posterior  part  of  the  external 
carotid,  oppttsite  the  facial  near  the  lower  margin  of  the  Digastric  muscle.  At  its 
origin  it  is  covered  by  the  posterior  belly  of  the  Digastric  and  Stylo-hyoid  muscles. 
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and  the  hypoglossal  nerve  winds  around  it  from  behind  forward;  higher  upi,  it 
passes  across  the  internal  carotid  artery^  the  internal  jugular  vein,  and  the  pnemno- 
gastric  and  spinal  accessory  nerves ;  it  then  aseends  to  the  interval  between  the 
tnmsverse  prneess  of  the  athis  and  the  mastoid  process  of  the  temporal  bone,  and 
passes  horizontally  backward^  grooving  the  surface  of  the  latter  bone,  being  covered 
by  the  Sterno-mastoid,  S[)lenius,  Trachelo-niastoid,  and  Digastric  luuseles,  and 
resting  upon  the  Rectus  lateralis,  the  Superior  oblii^ue,  and  Com[)lexus  muscles; 
it  then  changes  its  course  and  passes  vertically  upward,  pierces  the  fascia  which 
connects  the  cranial  attachment  of  the  Trapezius  with  the  Stemo-nmstoid,  and 
ascends  in  a  tortuous  course  over  the  occiput,  as  high  as  the  vertex,  where  it 
divides  into  nimierous  branches.  It  is  accomytanied  in  the  latter  part  of  its  course 
by  the  great  occipital  and  a  cutaneous  filament  from  the  suboccipital  nerve. 
The  branches  given  off  from  this  vessel  art — 

Muscular.  Auricular. 

Sterno-raastoid-  Meningeal. 

Arteria  Princeps  Cervicis, 

The  Muscular  branches  supply  the  Digastric,  Stylo-hyoid,  Splenitis,  and 
Trachelo-mastoid  muscles. 

The  stemo -mastoid  is  a  large  and  constant  branch,  generally  arising  from  the 
artery  close  to  its  comnicncement.  It  first  passes  upwar*!  and  backward,  and 
then  turns  downward  over  the  hypoglossal  nerve,  and  enters  the  substance  of  the 
muscle,  frequently  in  company  with  the  spinal  accessory  nerve. 

The  auricular  braneli  sujiplies  the  back  part  of  the  concha.  It  frequently 
gives  off  a  branch,  which  enters  the  skull  through  the  mastoid  foramen  and 
supplies  the  dura  mater. 

The  meningeal  brancli  ascends  with  the  internal  jugular  vein,  and  enters  the 
skuli  through  the  toramen  hicerum  j>osterius,  to  supply  the  dura  mater  in  the 
posterior  fossa. 

Tbe  arteria  princeps  cenricis  (Fig.  352)  is  a  large  branch  which  descends 
along  tbe  back  part  of  the  neck  and  divides  into  a  superficial  and  4leep  branch. 
The  former  runs  beneath  the  Splenius,  giving  off  branches  which  perforate  that 
muscle  tosujjply  the  Trapezius,  anastomosing  with  tbe  superficial  cervical  artery,  a 
branch  of  the  transversalis  colli:  tlie  latter  passes  beneath  tlie  Complexus  between 
it  and  tlie  Semispinalis  colli,  and  anastomoses  with  branches  from  the  vertebral 
and  with  the  deep  cervical  artery,  a  branch  of  the  superior  intercostal,  Tbe 
aiuistxuuosis  between  these  vessels  serves  mainly  to  establish  the  collateral  circula- 
tion after  ligature  of  the  carotid  or  subclavian  artery. 

Tbe  cranial  branches  of  the  occipital  artery  are  distributed  n(ion  the  occiput; 
they  are  very  tortuous,  and  lie  between  tbe  integument  ami  (tcci])ito-frontalis, 
anastomosing  with  the  artery  of  tbe  opposite  side,  the  posterior  auricular  and 
temporal  ftrteries.  They  supply  the  back  part  of  tbe  Occipito-frontalis  muscle, 
tbe  integument,  and  pericranium. 

Tbe  Posterior  Auricular  Artery  (B'ig.  349)  is  a  small  vessel  which  arises  from 
the  external  carotid,  above  the  Digastric  and  Stylo-hyoid  muscles,  opposite  tbe 
apex  of  the  styloid  process.  It  ascends,  under  cover  of  the  parotid  gland,  to  the 
groove  between  the  cartilage  of  the  ear  and  the  mastoid  jjrocess,  immediately 
above  which  it  <livides  into  two  branches:  an  anterior,  auricular,  passing  forward 
to  supply  liie  back  of  tbe  auricle  and  anastomose  with  the  posterior  division  of  the 
temporal ;  and  a  posterior,  mastoid,  to  the  scalp  above  and  behind  the  ear, 
comtnunicating  with  the  occipital.  Just  before  arriving  at  the  mastoid  process 
this  artery  is  crossed  by  the  portio  dura,  and  has  beneath  it  the  spinal  accessory  nerve. 

Besides  several  small  branches  to  tbe  Digastric,  Stylo-hyoid.  and  Sterno-maatoid 
muscles  and  to  the  parotid  gland,  this  vessel  gives  off  three  branches: 

Stylo-mastoid.  Auricular.  Mastoid. 

The  stylo-mastoid  branch  enters  the  stylo-mastoid  foramen,  and  supplies  the 
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tympanum,  mastoid  cells,  imd  semicircuhir  canals.  In  the  young  subject  a  branch 
from  this  vessel  forms,  with  the  tympanic  branch  IVnni  the  internal  maxillary,  a 
vascular  circle^  which  sttrrouruls  the  niiditory  meatus,  ami  from  which  delicate 
vessels  ramifv  nn  the  memhruna  tympani.  It  anastomoses  with  the  petrosal 
branch  of  the  middle  meningeal  artery  by  a  twig  which  enters  the  hiatus  Fallopii. 

The  auricular  branch  is  distributed  to  the  hacik  part  of  the  cartilage  of  the  ear, 
upon  which  it  ramifies  minutely,  some  branches  curving  round  the  margin  of  the 
fibro-cartihige,  others  perforating  it,  to  supply  its  anterior  surface.  It  anastctmoses 
with  the  anterior  auricular  branches  of  the  temjutraL 

The  mastoid  branch  passes  backward,  over  the  Sterno-nmstoifl  muscle,  to  the 
scalp  abnve  ami  befiiud  the  car.  It  sup|ilies  the  posterior  belly  of  the  Occipito-fron- 
talis  muscle  and  the  scnlpin  thissituation.     Itanastomoses  with  the  occipital  artery. 

The  Ascending  Pharyngeal  Artery  (Fig.  352),  tbe  smallest  branch  of  the 
external  carotid,  is  a  h]tog,  slender  vessel,  deeply  seated  in  tbe  neck,  beneath  tbe 
other  branches  of  the  external  carotid  and  the  Stylo-]>haryngeus  muscle.  It  arises 
from  the  back  part  of  the  external  carotid,  near  the  comnjcncement  of  that  vessel, 
and  ascends  vertically  between  the  internal  carotid  and  the  side  of  the  pharynx,  to 
the  under  surface  of  the  ba,se  of  the  skull,  lying  on  the  Rectus  capitis  anticus  major. 
Its  branches  may  be  subdivided  into  three  set«: 

Prevertebral.  Pharyngeal.  Meningeal. 

The  prevertebral  branches  are  numerous  small  vessels  which  supply  the  Recti 
capitis  antici  and  Longus  colli  muscles,  the  symjtaihetic,  hypoglossal,  and 
pneumogastric  nerves,  ami  the  lymphatic  glands  of  the  neck,  anastomosing  with 
the  ascending  cervical  artery. 

The  pharyngeal  branches  are  three  or  four  in  number.  Two  of  these  descend 
lo  supply  the  middle  and  inferior  Constrictors  and  the  Stylo-pbaryngeus,  ramifying 
in  their  substance  and  in  the  mucous  membrane  lining  them.  The  largest  of  the 
pharyngeal  branches  passes  inward,  rimning  upon  the  Superior  constrictor,  and 
sends  ramifications  to  tbe  soft  ])alate  and  ttmsil,  which  take  ihe  [dace  of  the 
ascending  palatine  branch  of  the  facial  artery  when  that  vessel  is  of  small  size. 
A  twig  f)-om  this  branch  passes  x\\i  tbe  Eustachian  tube  to  supjdy  the  tyniftanum. 

The  meningeal  branches  consist  of  several  small  vessels,  which  pass  through 
foramina  in  the  base  of  the  skull,  to  supply  the  dura  mater.  One,  the  posterior 
meningeal,  enters  tbe  cranium  through  the  foramen  lacerum  postcrius ;  a  second 
passes  through  the  foramen  lacerum  medium  ;  and  occasionally  a  third  through 
the  anterior  condyloid  foramen.      They  are  all   distributed  to  the  clura  maler. 

Surgical  Anatomy.— Thf  .ist'eruJing  plmrj-nL'eal  urtor>'  has  been  wounded  from  the  dirout, 
as  ill  tlie  CiLse  in  which  the  t<tem  of  a  tobacco -pi^Hji  was  driven  into  the  vessel,  causing  lulal 
haeuiorrhatte. 

The  Superficial  Temporal  Artery  (Fig.  ;349),  the  smaller  of  the  two  terminal 
branches  of  the  external  rarotitl,  appears,  from  its  direction,  to  be  the  continu- 
ation of  that  vessel.  It  commences  in  tbe  substance  of  the  parotid  gland,  in  the 
interspace  between  the  neck  of  the  condyle  of  the  lower  jaw  and  tbe  external 
meatus,  crosses  over  the  posterior  root  of  the  zygoma,  passes  beneath  the  Attra- 
hens  aurem  muscle,  and  divides,  about  two  inches  above  the  zygomatic  arch,  into 
two  branches,  an  anterior  and  a  posterior. 

The  anterior  temporal  inclines  fiirward  over  the  forehead,  sup]dyiug  the 
muscles,  integument,  and  pericranium  in  this  region,  and  anastomoses  with  the 
supra-tU'hital  and  frontal  arteries. 

The  posterior  temporal,  larger  than  the  anterior,  curves  upward  and  backward 
along  tbe  si<le  of  the  bead,  lying  superficial  to  tbe  tcmjmral  fascia,  and  inosculates 
with  its  fellow  of  the  opposite  siile,  and  with  the  posterior  auricular  and  occipital 
arteries. 

The  superficial  tempoml  artery,  as  it  crosses  tbe  zygoma,  is  covered  by  the 
Attrahens  aurem  muscle  and  by  a  dense  fascia  given  off  fnmi  the  jmrotid  glan<l : 
it  is  also  usually  crossed  by  one  or  two  veins,  and  accompanied  by  branches  of  the 
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facial  and  auriculo-temporal  nerves.    Resides  some  twigs  to  the  parotid  gland,  the 
articulation  of  the  jaw,  and  the  Mas.seter  muscle,  its  branches  are — the 

Transverse  Facial.  Middle  Temporal. 

Anterior  Auricular. 

The  transverse  facial  is  given  off  from  the  temporal  before  that  vessel  quits 
the  parotid  gland ;  running  forward  through  its  substance,  it  passes  transversely 
across  the  face,  between  Stenson's  duct  and  the  lower  border  of  the  zjg<traa.  and 
divides  tm  the  side  of  the  face  into  numerous  branches,  which  supply  the  parotid 
gland,  the  3Iasscter  muscle,  and  the  integument,  anastomosing  with  the  facial, 
masseteric,  and  infra-orbital  arteries.  This  vessel  rests  on  the  Masseter.  and  is 
accompanied  by  one  or  two  branches  of  the  facial  nerve.  It  is  sometimes  a  branch 
of  the  external  carotid. 

The  middle  temporal  artery  arises  immediately  above  the  zygomatic  arch,  and, 
perforating  the  tem|n>ral  fascia,  supplies  the  Temporal  muscle,  anastomosing  with 
the  deep  temporal  branches  of  the  internal  maxillary.  It  occasionally  gives  off 
an  orbital  branch,  which  runs  along  the  upper  border  of  the  zyg<nna,  between 
the  two  layers  of  the  temporal  fascia,  to  the  outer  angle  of  the  orbit.  This 
branch  supplies  the  Orbicularis  palpebrarum,  and  anastomoses  with  the  lachrymal 
and  patjjebral  branches  of  the  ophthalmic  artery. 

The  anterior  auricular  brancheB  are  distributed  to  the  anterior  portion  of  the 
pinna,  the  lobule,  and  part  of  the  external  meatus,  anastomosing  with  branches 
of  the  posterior  auricular. 

Surgical  Anatomy. — It  occasionally  happens  that.^  the  surgeon  is  ctilled  upon  to  jjerfonn 
the  u|H.Tati(»n  of  iirteriotoiiiy  upon  this  vessel  in  cases  of  inflanimatiun  of  the  eje  or  brain.  If 
the  Htudent  will  consider  the  relations  of  the  trunk  of  this  vessel  its  it  crosses  the  zypomatic  arch 
with  the  surrounding  structures,  he  will  observe  that  it  is  covered  by  a  thick  .nud  dense  fascia, 
rrosw'd  by  one  or  two  veiun.  and  actxiuipauted  by  bnint'Iies  of  the  facial  and  auric ulo-teui- 
pond  nerves.  Bleeding  should  not  he  perfurmed  in  this  situation,  as  much  difficulty  may  arise 
from  the  dense  fascia  c»ver  the  vessel  preventinjif  a  free  flow  of  blood,  and  cimsiderahle  pressure 
is  requisite  afterward  lo  re[)ress  the  htemorrha^e.  Again,  a  varicose  aneurism  may  be  foniicd 
by  the  accidental  oponinp;  of  one  of  the  veins  in  front  of  the  artery,  or  severe  neuralgic  imin 
may  arise  from  the  operation  implicating  one  of  the  nervous  filaments  in  the  neJtrhborhood.  The 
joUeriur  briujch,  on  the  contrary,  is  aulx;utaneous,  is  a  large  vessel,  and  is  readily  ^impressed ;  it 
should  ctjnsequently  always  be  selected  for  the  o])eration. 

The  Internal  Maxillary  (Fig.  850),  the  larger  of  the  two  terminal  branches  of 
the  external  carotid,  passes  inward,  at  right  angles  from  that  vessel,  to  the  inner 
side  <*f  tlie  neck  of  the  condyle  of  the  lower  jaw,  tti  supply  tlie  deep  structures  of 
the  face.  At  its  origin,  it  is  imbeddetl  in  the  substance  of  the  j»arotid  gland, 
being  on  a  level   with  the  lower  extremity   of  the  lobule  of  the  car. 

In  the  first  part  of  its  course  [maxiUani  portion)  the  artery  passes  horizontally 
forward  and  inward,  between  the  ramus  of  the  jaw  and  the  internal  lateral  lig- 
ament. The  artery  here  lies  parallel  with  the  auriculo-temporal  nerve;  it  crosses 
the  inferior  dental  nerve,  and  lies  along  the  lower  border  of  the  External 
ptervgoid  muscle. 

In  the  second  |>art  of  its  course  {pterif(jold  portion)  it  runs  obliquely  forward 
and  upward  upon  the  outer  surface  of  the  External  pterygoid  muscle,  being 
covered  by  the  ramus  of  the  lower  jaw  and  lower  part  of  the  Temporal  muscle. 

In  the  third  part  of  its  course  {Hpheno-majrinan/  porfioi))  it  approaches  the 
superior  maxillary  bone,  and  enters  the  spheno-maxillary  fossa  in  the  interval 
between  the  two  heads  of  the  External  pterygoid,  where  it  lies  in  relation  with 
Meckers  ganglion,  and  gives  oft'  its  terminal  branches. 

Peculiarities. — Occasionally,  this  artery  pauses  between  the  two  Pter>'goid  muscles.  The 
vesisel  in  this  case  passes  forwiird"  to  the  interval  between  the  pnwesses  of  origin  of  the  External 
pterygoid,  in  order  to  reach  the  .supierior  maxillary  bone.  iSometimes  the  vessel  escapes  from 
beueaih  t!ie  Extenial  pterj-goid  by  perforating  the  middle  of  that  nmscle. 

The  branches  of  this  vessel  may  be  divided  into  three  groups,  corresponding 
with  its  three  divisions. 
8« 
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Branches  of  the  First  or   Maxillary   Portion   of  the  Internal  Max- 
illary (Fig.  351). 
Tympanic  (anterior).  Small  Meningeal. 

Jlidillo  Meningeal.  Inferior  Deiitul. 

The  tympamc  brancli  jmsses  upward  behind  the  articulation  of  the  lower  jaw, 
enters  the  tympanum  through  the  Glaserian  fissure,  and  ramifies  upon  the  mem- 


^^> 


JA 


-Ineiiior. 


fital. 


■^^ 


tlQ,  SSOi-Tbe  Intortial  maxillary  firtcry,  and  its  braitcbea, 

Pterygo- Palatine. 
f    VidtaH. 


Middle  Meningeal.^ 

Meniiigea  Parva.- 

Tymixtmc- 


L 

Deep  Tem.poraL\^ 


^/a« 


luferutr  Doital.- 


FiG.  351.— Plan  of  tbe  branches. 

hrana  tyniipani,  forming  a  vascular  circle  around  the  membrane  with  the  stylo- 
mastmd  artery,  and  anastomosing  with  the  Vidian  nnd  the  tympanic  briinch  from 
the  internal  carotid.  It  gives  ofl*  an  aurieulnr  bi-nnch  to  tlic  extei-iuil  meatus, 
supplying  its  cuticular  lining  and  flie  outer  surfaee  of  the  mctiihrana  tympani. 
The  middle  meningeal  is  the  largest  of  tlie  bnmche.s  whieh  supply  the  dui*a 
mater.  It  arises  from  the  internal  maxillary,  between  the  intei'nal  lateral  liga- 
ment and  the  neck  of  the  jaw,  and  pa:«se.s  vertically  upward  between  the  two 
roots  of  the  aurieulo-tempoj'al  nerve  to  the  foramen  spinosum  of  the  s]>henoid 
bone.  On  entering  the  cranium  it  divides  into  two  branches,  anterior  and  poste- 
rior, Tiie  anterior  branch,  the  larger,  crosses  the  great  ala  of  the  sphenoid,  and 
reaches  the  groove,  or  canal,  in  the  anterior  inferior  angle  of  the  parietal  b*>ne  : 
it  then  divides  into  bi-anches  which  spread  out  between  the  dura  mater  and  intei*nal 
surface  of  the  craniutn,  some  passing  upward  over  the  parietal  bone  as  far  as  the 
vertex,  and  others  backward  to  the  occipital  bone.  The  poHtcn'or  brnnch  crosses 
the  sipiamous  portion  of  the  temporal,  and  on  the  inner  suiface  of  the  parietal 
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i)one  divides  into  branches  which  ^mpply  the  posterior  part  i>f  the  diini  nititer  ancl 
cranium.  The  branches  of  this  vessel  are  distributed  partly  t<»  the  dttra  inater. 
but  chiefly  to  the  bones  :  they  anastomose  with  the  arteries  of  the  opposite  side, 
and  with  the  anterior  and  posterior  meningeal- 

The  middle  meningeal  on  entering  the  cranium  gives  off  the  foHowing  collat- 
eral branches  :  1.  Numerous  small  vessels  to  the  ganglion  of  the  fifth  nerve  and 
to  the  dura  mater  in  this  situation;  2.  A  branch  {pfiroml  branch),  which  enttM's 
the  hiatns  Fullopii.  supplies  the  facial  nerve,  and  aniL'^tomoses  with  the  stylo- 
mastoid branch  of  the  posterior  auricular  artery;  3.  Orliital  branches,  which  }>ass 
through  the  spherioidal  fissure  or  through  separate  canals  in  the  great  wing  of  the 
sphenoid  to  anastomose  with  the  lachrymal  or  other  branches  of  the  ojduhalmic 
artery;  4.  Temporal  branches,  which  pass  through  foramina  in  the  great  wing  of 
the  sphenoid,  anil  anastomose  in  the  temporal  fossa  with  the  deep  temporal  arteries. 

Surgical  Anatomy. — The  middle  meningeal  is  an  artery  of  considerable  surgical  import- 
ance, a,s  it  luay  be  iiijiiretl  in  fnictures  of  the  teaiponil  rcjjioii  \*^  the  skidl,  and  the  iiijuiy  may 
be  fulluweil  by  ctirjiiitlonible  hietunrrhuge  between  tho  Wnc  and  dura  ni:ucr,  whit-h  may  eause 
compression  of  the  braiu  and  r»H[uire  the  <.ipemtiuii  (ti"  tre])hiiiiti«:  for  its  relief  This  artery^ 
ow>8ses  the  anterior  interior  amrle  of  the  parietal  k»one  at  a  point  lA  inolies  behind  the  external 
an^ilar  process  of  the  trontal  Ixjnc,  and  U  inches  aliove  the  z.ycoma.  From  this  TOint  the  ante- 
rior brarn-h  pusyes  npwurl  and  siiirhtly  baekwjird  to  the  sauilial  suture,  lyin^  :uHni;t  A  inch  to 
^  ineh  behind  the  eoronal  suture.  The  posterior  branch  pas^^e8  upward  and  baekwaril  over  the 
equamous  |>ortiou  of  the  tem|)onil  bone.  In  order  to  expose  the  artery  as  it  lies  in  the  eanal  in 
the  parietal  bone,  a  semilunar  incision,  with  its  convexity  upward,  should  be  made,  eontmetieinir 
an  itieh  behitid  the  external  angular  i>roce.ss,  and  carried  l».u-kwurd  tor  '1  ini-lies.  The  struftnres 
cut  throujfh  are  :  (1)  skin  ;  (2)  supernei.tJ  tWia,  with  branehesof  the  suiierfieiul  temporal  vessels 
and  nerves;  (3)  the  faseia  e«ni tinned  down  fruiu  the  aponeurosis  of  tiie  (Jeeipito-frontalis ;  (4) 
the  (wo  layers  of  the  tcmiwral  f;»flcia:  (5)  the  temporal  muscle;  (G)  the  deep  tem]ioral  veaaela; 
(7)  the  pericranium;  and  (s)  the  bone. 

The  small  meningeal  is  sometimes  derived  from  the  preceding.  It  entei-s  the 
skull  thnmgb  the  foramen  ovale,  and  supidies  the  Oasserian  ganglion  and  dura 
inater.  Before  entering  the  cranium  it  gives  off  a  branch  to  the  nasal  fossa,  soft 
palate,  anti  tonsil. 

The  inferior  dental  descends  with  the  dental  nerve  to  the  foramen  on  the  inner 
side  of  the  ramus  of  the  jaw.  It  runs  along  tlie  dental  canal  in  the  substance 
of  the  bone,  accompanied  by  the  nerve,  and  opposite  the  first  bicusjtid  tooth  divides 
into  two  branches,  incisor  and  mental ;  the  former  is  continued  forward  beneath 
the  incisor  teeth  as  far  as  the  symphysis,  where  it  anastomoses  with  the  artery  of 
the  opposite  side;  the  mental  branch  escapes  with  the  nerve  at  the  mental  forauicn, 
suj)plies  the  structures  comjwsing  the  chin,  and  anastomoses  with  the  submental, 
inferior  labial,  and  inferior  coronary  arteries.  As  the  dental  artery  enters  the 
foramen  it  gives  off  a  nn/hj-hi/oid  branchy  which  runs  in  the  uiylo-hyoid  groove, 
and  ramifies  on  the  under  surface  of  the  Mylo-hyoid  muscle.  The  dental  and 
incisor  arteries  during  their  course  through  the  substance  of  the  hone  give  off  a 
few  twigs  which  are  lost  in  the  cancellous  tissue,  and  a  series  of  branches  which 
corre.«ipoiid  in  number  to  the  roots  i>f  the  teeth  :  these  enter  the  minnte  apertures 
at  the  extremities  of  the  fangs  and  supjdy  the  pulp  of  the  teeth. 

Branches  of  the  Second  or  Pterygoid  Portion  of  L\terx.\l  Maxillary. 
Deep  Temporal.  Masseteric. 

Pterygoid.  Buccal. 

These  branches  are  distributed,  as  their  names  inijdy.  to  the  muscles  in  the 
maxillary  region. 

The  deep  temporal  branches,  two  in  number,  anterior  and  posterior,  each 
occujty  that  part  of  the  temporal  fossa  indicated  by  its  name.  Ascending  between 
the  Temporal  muscle  and  pericranium,  they  supply  that  muscle  and  anastomose 
with  the  other  temporal  arteries,  the  anterior  branch  couiniunicating  with  the 
lachrymal  through  small  branches  which  perforate  the  nialtir  bone  and  great  wing 
of  the  sphenoid. 
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The  pterygoid  branches,  irregular  in  their  number  and  origin^  supply  the 
Ptervgf'ifl  mu.scles. 

The  masseteric  is  a  small  branch  which  passes  (tutwani,  above  the  signiniil 
notch  of  the  lower  jaw,  to  the  ileep  surface  of  the  Masseter.  It  supplies  that 
mu8cle»  an<l  anastomoses  with  the  masseteric  branches  of  the  facial  and  with  the 
transverse  facial  artery. 

The  buccal  is  a  small  branch  which  runs  obhijuely  forward  between  the  Internal 
pterygoid  and  the  ramus  of  the  jaw,  to  the  outer  surface  of  tlie  Buccinator,  to 
which  it  is  distributed,  anastomosiug  with  branches  of  the  facial  arterv. 


Branches  of  the  Third  or  Sphexo-maxillary  Portion  of  Internal 

Maxillary. 
Alveolar.  Vidian. 

Infra-orbitttL  Pterygo-palatine. 

Posterior  or  Descending  Palatine.  Naso-  or  Spheno-palatine. 

The  alveolar  or  posterior  dental  brancb  is  given  off  from  the  internal  maxillary 
by  a  common  branch  with  the  infra-orbiial,  and  just  as  the  trunk  of  the  vessel  is 
passing  into  the  spheno-maxillnry  fossa.  Descen<ling  upon  tJie  tuberosity  of  the 
superior  maxillary  bone,  it  divides  into  ntiuierous  branches,  some  fif  which  enter 
the  posterior  dental  canals,  lo  sujiply  the  molar  and  bicusjiid  teeth  and  the  lining 
of  the  antrum,  and  others  are  continued  forward  on  the  alveolar  process  to  supply 
the  gums. 

The  infira-orbital  appears,  fi-om  its  direction,  to  be  the  continuation  of  the  trunk 
of  the  internal  uKixillary.  It  arises  from  that  vessel  by  a  common  trunk  with  the 
preceding  branch,  anil  runs  along  the  infra-orbital  canal  with  the  superior  nuixil- 
lai'V  nerve,  emerging  upon  the  face  at  the  infra-orbital  foramen,  beneath  the  Levator 
labii  superioris.  Whilst  contained  in  the  canal,  it  gives  (»ff  branches  which  ascend 
into  the  orbit,  and  supply  the  Inferior  rectus  and  Inferior  oblique  muscles  antl  the 
lachrymal  gland.  Other  branches  {autfrior  di-nhd)  <tescend  through  canals  in 
the  bone  to  supply  the  mucous  membrane  of  the  antrum  and  the  front  teeth  of 
the  u})per  jaw.  Un  the  iace  some  branches  pass  inward  toward  the  nose,  anasto- 
mosing with  the  angular  branch  of  the  facial  artery  and  nasal  branch  of  the 
ophthalmic;  and  other  branches  descend  beneath  the  Levator  labii  superioris  and 
anastomose  with  the  transverse  facial  and  buccal  branches. 

The  four  remaining  branches  arise  from  that  portion  of  the  internal  maxillary 
which  is  contained  in  the  spheno-uiaxillary  fossa. 

The  deacendmg  palatine  passes  down  the  j>osterior  palatine  canal  with  the 
anterior  palatine  branch  of  Meckel's  ganglion,  and,  emerging  from  the  posterior 
palatine  foramen,  runs  forward  in  a  groove  on  the  inner  side  of  the  alveolar  border 
of  the  hard  palate  to  the  anterior  palatine  canal,  where  the  terminal  branch  of  the 
artery  passes  ujjwaril  through  the  foramen  of  ^^tenson  to  anastfUUfise  with  the 
naso-palatine  artery.  Its  branches  are  distributed  to  the  gums,  the  mucous 
membrane  of  the  hard  palate,  and  the  palatine  glands.  Whilst  it  is  contained  in 
the  palatine  canal  it  gives  off  branches,  which  descend  in  the  accessory  palatine 
canals  to  supply  the  soft  palate  and  tonsil,  anastomosing  with  the  ascending 
palatine  artery. 

The  Vidian  branch  ]>asses  backward  along  the  Vidian  canal  with  the  Vidian 
nerve.  It  is  distributed  to  the  upfier  part  of  the  pharynx  and  Eustachian  tube, 
seilding  a  small  branch  into  the  tympanum,  which  anastomoses  with  the  anterior 
tympanic. 

The  pterygo-palatine  is  also  a  very  snmll  branch,  which  passes  backward 
through  the  pterygo-palatine  canal  with  the  pharyngeal  nerve,  antl  is  distributed 
to  the  upper  part  of  the  pharynx  and  Eustachian  tube. 

The  spbeno-palatine  passes  through  the  spheno-palatine  foraraen  into  the 
cavity  of  the  nose,  at  the  back  part  of  the  superior  meatus,  and  divides  into  two 
branches:  one  internal,  the  nmo-pulatinf  or  auiH-rwr  arifry  of  the  septum^  passes] 
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obli<|uely  downward  and  forward  along  the  septum  nasi,  supplies  the  mucous 
membrane,  and  anastomoses  in  front  with  the  terminal  branch  of  the  descendins 
palatine.  The  external  branches,  two  or  three  in  number,  supply  the  mucous 
membrane  covering  the  lateral  wall  of  the  nose,  the  antrum,  and  the  ethmoid  and 
sphenoid  cells. 


SURGICAL  ANATOMY  OF  THE  TRIANGLES  OF  THE  NECK. 

The  student  having  considered  the  relative  anatomy  of  the  large  arteries  of  the 
neck  and  their  branches,  and  the  relations  they  bear  to  the  veins  and  nerves,  should 
now  examine  these  structures  collectively,  as  they  present  themselves  in  certain 
regions  of  the  neck,  in  each  of  which  important  operations  are  constantly  being 
performed. 

The  side  of  the  neck  presents  a  somewhat  quadrilateral  outline,  limited,  above, 
by  the  lower  border  of  the  body  of  the  jaw,  and  an  imaginar}'  line  extending  from 
the  angle  of  the  jaw  to  the  mastoid  process  ;  below,  by  the  prominent  ujjper  border 
of  the  clavicle ;  in  front,  by  the  median  line  of  the  neck  ;  behind,  by  the  anterior 
margin  of  the  Trapezius  muscle.  This  space  is  subdivided  into  two  large  triangles 
by  the  Sterno-mastoid  muscle,  which  jmsses  obliijuely  across  the  neck,  from  the  i 
sternum  and  clavicle  below  to  the  mastoid  process  above.  The  triangular  space 
in  front  of  this  muscle  is  called  the  anterior  triangle  ;  and  that  behind  it,  the  | 
posterior  trianyle. 

Anterior  Triangle  of  the  Neck. 

The  anterior  triangle  is  boundeil.  in  front,  by  a  line  extending  from  the  chin 
to  the  sternum;  behind,  by  the  anterior  margin  of  the  Sterno-mastoid;  its  base, 
directed  upward,  is  formed  by  the  lower  border  of  the  body  of  the  jaw  and  a  line 
extending  from  the  angle  of  the  jaw  to  the  mastoid  process;  its  apex  is  below,  at 
the  sternum.  This  space  is  subdivided  into  three  smaller  triangles  by  the  Digastric 
muscle  above  and  the  anterior  belly  of  the  Omo-hy«>id  below.  These  .=^maller  ' 
triangles  are  named,  from  below  upward,  the  inferior  carotid,  the  superior  carotid, 
and  the  submaxillary  triangle. 

The  Inferior  Oarotid  Triangle  is  bounded,  in  front,  by  the  median  line  of  the 
neck  ;  behind,  by  the  anterior  margin  of  the  Sterno-mastoid  ;  above,  by  the  anterior 
belly  of  the  Omo-hyoid  ;  and  is  covered  by  the  integument,  superficial  fascia, 
Platysma,  and  deep  fascia,  ramifying  between  which  is  the  descending  branch  of 
the  superficialis  colli  nerve.  Beneath  these  superficial  structures  are  the  Sterno 
hyoid  and  Sternothyroid  muscles,  which,  together  with  the  anterior  margin  of 
the  Sterno-mastoid,  conceal  the  lower    part  of  the  common  carotid  artery.* 

This  vessel  is  enclosed  within  its  sheath,  together  with  the  internal  jugidar 
vein  and  pneumogfistric  nerve ;  the  vein  lying  on  the  outer  side  of  the  artery  on 
the  right  side  of  the  neck,  but  overlapping  it,  or  passing  directly  across  it  on  the 
left  side;  the  nerve  Iving  between  the  artery  and  vein,  on  a  plane  posterior  to 
both.  In  front  of  the  sheatb  are  a  few  filaments  descending  from  the  loop  (►f  com- 
munication between  the  descendens  andcommunicans  hypoglossi ;  behind  the  sheath 
are  seen  the  inferior  thyroid  artery,  the  recurrent  laryngeal  nerve,  and  the  sym- 
pathetic nerve;  an<l  on  its  inner  side,  the  trachea,  the  thyroid  gland — much  more 
ju-ominent  in  the  female  than  in  the  male — and  the  lower  part  of  the  larynx.  By  cut- 
ting into  the  upper  part  of  this  space  and  slightly  dis])Iacing  the  Sterno-mastoid 
muscle  the  common  carotid  artery  may   be    tied   below   the   Omo-hyoid  muscle. 

The  floor  of  the  inferior  carotid  triangle  is  formed  by  the  Longus  colli  muscle 
below,  by  the  Scalenus  anticus  above  (see  Fig.  :284,  page  420),  between  which 

'  ThervAnre  the  i-onimon  mmtid  artery  and  internal  jupulsir  vein  arc  not,  slriclly  ^peaki^g,  eon- 
titino<l  in  thin  trinnf^le,  since  they  are  coverwl  hy  the  Stenio-iu.'ustoid  muscle ;  that  \^  to  say.  He  behind 
the  anterior  border  of  that  nuiscle,  which  forms*  the  j^M^^istenor  Ixjrder  of  the  triangle.  Kut  as  they  lie 
very  cigse  to  the  stniotnres  which  are  really  eontained  in  the  triangle,  and  wliose  jxvsition  it  ia 
essential  to  remember  in  ojierating  on  this  part  of  the  artery,  it  has  seemed  expedient  to  study  the 
relations  of  all  these  part*"  together. 
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muscles  tbe  vertebral  artery  arnl  vein  will  be  found  passing  into  the  foramen  in  the 
sixth  transverse  process;  a  small  portion  of  tbe  origin  of  the  llectns  capitis  anticus 
major  may  also  he  seen  in  the  floor  <»f  the  space. 

The  Superior  Carotid  Triangle  is  bnuoded,  behind,  by  the  Sterno-mastoid ; 
below,  by  the  anterior  belly  of  the  ()mo-hyoid;  ami  above,  by  the  posterior  belly 
of  the  Digastric  muscle.  It  is  covered  by  the  inte«]^iiraent,  superficial  fascia, 
Platysma,  and  deep  fascia,  ramifying  between  which  are  branches  of  the  facial 
and  sujierficiulis  colli  nerves.  Its  floor  is  formed  by  parts  of  the  Thyro-hyoid, 
Hyo-glossiis,  and  the  interior  and  middle  Constrictor  muscles  of  the  pharynx. 
This  space  contains  the  upper  part  of  the  common  eartuid  artery,  which  bifurcates 
opposite  the  iipper  border  of  the  thyroid  cartilage  into  the  external  and  internal 
carotid.  These  vessels  are  occasionally  somewhat  concealed  from  view  by  the 
anterior  margin  of  the  Sterno-mastoid  muscle,  which  overlaps  them.  The  external 
and  internal  carotids  lie  side  by  side,  the  external  being  the  more  anterior  of  the 
two.  The  following  l>ranches  of  the  external  carotid  are  abo  met  with  in  this 
space:  the  superior  thyroid,  running  forward  and  downward;  the  lingual, 
directly  forward;  the  facial,  forward  and  upward;  the  occipital,  hackwanl; 
and  the  a.^cending  pharyngeal  directly  upward  on  the  inner  side  of  the  internal 
carotid.  The  veins  met  with  are:  the  internal  jugular,  which  lies  on  the  outer 
side  of  the  common  and  internal  carotid  arteries,  and  veins  corresponding  to  the 
above-mentioned  branches  of  the  external  carotid — viz.  the  superior  thyroid,  the 
lingual,  facial,  ascending  pharyngeal,  and  sometimes  the  occipital, — all  of  which 
accompany  their  corresponding  arteries  and  terminate  in  the  internal  jugular. 
The  nerves  in  this  space  are  the  following :  In  front  of  the  sheath  of  the  c<mimon 
carotid  is  the  descendens  hypoglossi.  The  hypoglossal  nerve  crosses  both  carotids 
above*  curving  round  the  occipital  artery  at  its  origin.  Within  the  sheath,  between 
the  artery  an<l  vein,  and  behind  both,  is  the  pneumt>gastric  nerve;  behind  the 
sheath,  tlie  sym]*athetic.  On  the  outer  side  of  the  vessels  the  spinal  accessory 
nerve  runs  for  a  short  distance  before  it  pierces  the  Sterno-mastoid  muscle  ;  and 
on  the  inner  side  of  the  external  carotid^  just  below  the  hyoid  hone,  may  be  seen 
the  superior  laryngeal  nerve;  and,  still  more  interiorly,  the  external  laryngeal 
nerve.  The  upper  part  of  the  larynx  and  lower  jiart  of  the  pharynx  are  also  fouml 
in  the  front  part  <if  this  space. 

The  Submaxillary  Triangle  corresponds  to  the  part  of  the  neck  immediately 
beneath  the  hudy  of  the  jaw.  It  is  bounded,  above,  by  the  lower  border  of  the 
hotly  of  the  jaw  and  a  line  drawn  frttm  its  angle  to  the  mastoid  process;  below, 
by  the  posterior  belly  of  the  Digastric  and  Stylo-hyoid  muscles:  in  front,  by  the 
middle  line  of  the  neck.  It  is  covered  by  the  integument,  superficial  fascia.  Pla- 
tysma,  and  deep  fascia,  ramifving  between  which  are  branches  of  the  facial  and 
ascending  filaments  of  the  superficial  cervical  nerves.  Its  floor  is  formed  by  the 
anterior  belly  of  the  Digastric,  the  Mylo-hyoid,  and  the  Hyo-glossiis  muscles.  This 
space  contains,  in  fri>nt.  the  submaxillary  gland,  imbedded  in  the  substance  of 
which  are  the  facial  artery  and  vein  and  their  glandular  branches;  beneath  this 
gland,  on  the  surface  of  the  Mylo-hyoid  muscle,  arc  the  submental  artery  and  the 
mylo-hyoid  artery  and  nerve.  The  back  part  of  this  space  is  separated  from  the 
front  ])art  by  the  styh>-maxillary  ligament :  it  contains  the  external  carotid  artery, 
ascending  deeply  in  the  substance  of  the  parotid  gland  :  this  vessel  here  lies  in 
front  of,  and  suiu'rficial  to,  the  internal  carotid,  being  crossed  by  the  facial  nerve, 
and  gives  of!"  in  its  course  the  posterior  auricular,  temporal,  and  internal  maxil- 
lary branches :  more  deeply  are  the  internal  carotid,  the  internal  jugular  vein, 
and  the  pneiimogastric  nerve,  separated  from  the  external  carotid  by  the  Stylo- 
glossus and  Stylo-pharyngeus  muscles  and  the  glosso-pharyngeal  nerve.' 

'  The  same  remark  will  apply  to  this  triangle  as  was  nutde  about  the  inferior  carotid  triangle. 
The  Htructures  eaumtraml  as  coiitamed  in  the  K-tek  p.nrt  of  the  space  lie,  htrictly  i«]teakinf7,  Itenealh 
the  miiBtlcs  which  form  the  posterior  houiidary  of  the  triiinjfle;  but  »«  it  i»  wsxs  important  to  bcaritt 
mind  Iheir  olt>!^  relntion  to  the  fwirotid  ^land  and  its  tninndnries  ion  account  of  the  frequency  of  sur- 
gical oj)eration!<  on  this  ^land),  all  these  parts  are  spoken  of  tog«"t!ier. 
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PosTERiok  Triangle  of  the  Neck. 

The  posterior  triangle  is  bounded,  in  front,  by  the  Sterno-mastoid  muscle; 
behind,  by  the  anterior  margin  of  the  Trapezius;  its  base  corresponds  to  the 
upper  border  of  the  clavicle ;  its  apex,  to  the  occiput.  The  space  is  crossed, 
about  an  inch  above  the  clavicle,  by  the  posterior  belly  of  the  Orao-byoid,  which 
divides  it  uneijuaily  into  two,  an  upper  or  occipital  and  a  lower  or  subclavian 
triangle. 

The  Occipital,  the  larger  of  the  two  posterior  triangles,  is  bounded,  in  front, 
by  the  Steruti-mastoid ;  behind,  by  the  Trapezius:  below,  by  the  Omn-hyoid.  Its 
floor  is  formed  from  above  downward  by  the  Splenius.  Levator  aiiguli  scapulaj, 
and  the  midille  and  jjosterior  Sealeni  muscles.  It  is  covered  by  the  inte«Timicnt, 
the  Piatysma  below,  the  superficial  atnl  deep  fasciae,  and  by  the  sjiiual  acces- 
sory nerve,  which  is  directed  obliquely  across  the  s|)ace  from  the  Sterno-mnstoid, 
which  it  pierces,  to  the  under  surface  of  the  Trapezius ;  below,  the  descending 
branches  of  the  cervical  plexus  and  the  transversalis  colli  artery  and  vein  cross 
the  space.  A  chain  of  lymphatic  glands  is  also  found  running  along  the  pos- 
terior border  of  the  Sterno-iuastoid^  from  the  mastoid  process  to  the  root  of  the 
neck. 

The  Subclavian,  the  smaller  of  the  two  posterior  triangles,  is  bounded,  above, 
by  the  {josterior  belly  of  the  Hmo-hyoid  ;  below,  by  the  clavicle,  its  base,  directed 
forward,  being  formed  by  the  Sterno-mastoid.  The  size  of  tlie  subclavian  trian- 
gle varies  according  to  the  extent  of  attachment  of  the  clavicular  portion  of  the 
Sierno-raa,stoid  and  Trapezius  muscles,  and  also  according  to  the  height  at  which 
the  Umo-hyoid  crosses  the  neck  above  the  clavicle.  Its  height  also  varies  much 
accoriling  to  the  position  of  the  arm,  being  nuicli  diminished  by  raising  the  linil>, 
on  account  of  the  ascent  of  the  clavicle,  and  increased  by  drawing  the  ami  down- 
ward, when  that  bone  is  depressed.  This  space  is  covered  by  the  integument, 
superficial  and  deep  fasciie,  and  crossed  by  the  descending  branches  of  the  cervical 
plexus.  Just  above  the  level  of  the  clavicle  the  third  portitm  of  the  subclavian 
artery  curves  oiuwanl  and  downward  from  the  outer  margin  of  the  Scalenus 
amicus,  across  the  first  rib,  to  ilie  axilla.  Sometimes  this  vessel  rises  as  high  as 
an  inch  and  a  half  above  the  clavicle,  or  to  any  point  intermediate  between  this 
and  its  usiuil  level.  Occasionally,  it  passes  in  front  of  the  Scalenus  anticus  or 
[lierces  the  fibres  of  that  muscle.  The  subclavian  vein  lies  behind  the  clavicle, 
and  is  usually  not  seen  in  this  space;  but  it  occasionally  rises  as  high  up  as  the 
artery,  and  has  even  been  seen  to  pass  with  that  vessel  behind  the  Scalenus 
anticus.  The  brachial  jdexus  of  nerves  lies  above  the  artery,  and  in  close  contact] 
with  it.  Passing  transversely  across  the  clavicular  margin  of  the  space  are  the 
suprascapular  vessels,  and  traversing  its  upper  angle  in  the  same  direction,  the 
transversalis  colli  artery  and  vein.  The  external  jugular  vein  runs  vertically 
downwani  behind  the  posterior  border  of  the  Sterno-mastoid.  to  terminate  in  the 
subclavian  vein;  it  receives  the  transver.se  cervical  and  suprascapular  veins,  which 
occasionally  form  a  plexus  in  front  of  the  artery,  aofl  a  small  vein  which  crosses 
the  clavicle  from  the  cephalic.  The  small  nerve  to  the  Subclavitis  muscle  also 
crosses  this  triangle  about  its  middle.  A  lymphatic  gland  is  also  found  in  the 
space.  Its  floor  is  formed  by  the  firat  rib  with  the  first  digitation  of  the  Serratus 
magnuB. 

The  Internal  Carotid  Artery. 

The  internal  carotid  artery  supplies  the  anterior  part  of  the  brain,  the  eye, 
and  its  appendages,  and  sends  branches  to  the  forehead  and  nose.     Its  size  in  , 
the  adidt  is  eipial  to  that  of  the  external  cariuid.  though  in  the  child  it  is  larger  I 
than  that  vessel.     It  is  remarkable  for  the  number  of  curvatures  that  it  presents] 
in  different  parts  of  its  course.     In  its  cervical  jjortion  it  occasionally  presents 
one  or  two  flexures  near  the  base  of  the  skull,  whilst  through  the  rest  of  its  extent 
it  describes  a  double  curvature  which  resembles  the  italic  letter  «  placed  horizon- 
tally.    These  curvatures  most  probably  diminish  the  velocity  of  the  current  of 
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blood,  bj  increasing  the  extent  of  siirfitce  over  which  it  moves  and  adding  lo  the 
amount  of  impediment  produced  from  friction. 

In  considering  the  course  and  relations  of  this  vessel  it  may  be  conveniently 
divided  into  four  portions:  a  cervical,  petrous,  cavernous,  and  cerebral. 

Cervical  Portion. — This  portiitn  of  the  internal  carotid  commences  at  the  bifur- 
cation of  the  common  carotid,  opposite  the  up]ter  border  of  the  thyroid  cartilage, 
and  runs  perpendicularly  u]>\vard,  in  front  of  the  transverse  processes  of  the  three 
upper  cervical  vertebnc,  to  the  carotid  canal  in  the  jjetrons  portion  of  the  temporal 
bone.  It  is  superficial  at  its  commencement,  being  contained  in  the  superior 
carotid  trinngle,  and  lying  on  the  same  level  as  the  external  carotid,  but  behind 
that  artery  overlapjjed  by  the  Sterno-mastoid  an<i  covered  by  the  deejt  fascia. 
Platysma,  and  integument:  it  then  pa^ssefi  beneath  the  parotid  gland,  being  crossed 
by  the  hypoglossal  nerve,  the  Digastric  and  Stylo-hyoid  muscles,  and  the  external 
carotid  and  occipital  arteries.  Higher  up,  it  is  separated  from  the  external  carotid 
by  the  Stylo-glossus  and  Stylo-pharyngeus  muscles,  the  glossopharyngeal  nerve, 
and  pharyngeal  branch  of  the  pneumogastric.  It  is  in  relation,  behind,  with  the 
Rectus  capitis  anticus  major,  the  superior  cervical  ganglion  of  the  sympathetic, 
and  superior  laryngeal  nerve;  externaUify  with  the  internal  jugular  vein  and  pneu- 
mogastric nerve  ;  intenmUt/,  with  the  pharynx,  tonsil,  the  superior  laryngeal  nerve, 
and  ascending  pharyngeal  artery. 

Petrous  Portion. ^ — When  the  internal  carotid  artery  enters  the  canal  in  the 
petrous  portion  of  the  temporal  bone,  it  first  ascends  a  short  clistance,  then  curves 
forward  and  inward,  and  again  ascends  as  it  leaves  the  canal  to  enter  the  cavity 
of  the  skulL  In  this  canal  the  artery  lies  at  first  anterior  to  the  tympanum,  from 
which  it  is  sejiarated  by  a  thin,  bony  lamella,  which  is  cribriform  in  the  young 
subject,  and  often  absorbed  in  old  age.  It  is  separated  from  the  bony  wall  of  the 
carotid  canal  by  a  prolongation  of  dura  nmter,  and  is  surrounded  by  filaments  of 
the  carotid  plexus. 

Cavemoua  Portion. — -The  internal  carotid  artery  in  this  part  of  its  course  is 
situated  between  the  layers  of  the  dura  mater  forming  the  cavernous  sinus,  but 
covered  by  the  lining  membrane  of  the  sinus.  It  at  first  ascends  to  the  posterior 
clinoid  process,  then  passes  forward  by  the  side  of  the  body  of  the  sphentvid  bone, 
and  again  curves  upward  on  the  inner  side  of  the  anterior  clinoid  [uocess,  ami 
perforates  the  dura  mater  forming  the  roof  of  the  sinus.  In  this  part  of  its  course 
it  is  surrountled  by  filaments  of  the  sympathetic  nerve,  and  has  in  relation  with  it 
externally  the  sixth  nerve. 

Cerebral  Portion, — Having  perforated  the  dura  mater  on  the  inner  side  of  the 
anterior  clinoid  ]trocess,  the  internal  carotid  enters  the  inner  extremity  of  the 
fissure  of  Sylvius,  where  it  gives  off  its  terminal  or  cerebral  branches,  This 
portion  of  the  artery  has  the  optic  nerve  on  its  inner  side,  and  the  third  nerve 
externally. 


Plan  of  the  Relations  of  the  Internal  Carotid  Artery  in  the  Neck. 
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Surgical  Anatomy. — Tin'  con-icul  [imrt  of  tlu"  intomal  tnirotid  is  ven'  rarely  woundtHl. 
Mr.  Cripps,  in  an  intertsting  paper  in  the  Mt:tlico-{*/iifui(/i'aif  'I'mnatHftonff,  vou\\y&Tt's  the  nirt'- 
uess  ol  a  wound  of  the  internal  tarottd  with  one  of  the  external  or  its  hranohes.  It  is,  however, 
sumetimefi  injured  hy  a  stah  or  gunshot  wound  in  the  neck,  or  even  occasionally  l>y  a  stab  from 
within  the  mouth,  as*  when  a  ptrson  recetvt^  a  dirust  from  the  end  of  a  pai-a^ol  or  falls  down 
witli  a  tohaei'o-pipe  in  his  mouth.  The  relatinn  <if  the  internal  carotid  with  the  tonsil  should  he 
especially  remembered,  as  instances  have  oceuiTed  in  which  the  artery  iias  Wen  wounded  dnrinir 
the  o|ieratioii  of  warifving  the  toasil.  and  fatal  Irn'moirha^^e  has  supervened,  The  indication> 
ior  ligature  are  w<unid)*.  when  the  vesst'l  .shuuld  be  exjKised  hy  a  trareful  dissection  and  tied 
above  and  below  the  bleedinv:  ptnnt ;  and  aneurism,  wlnrh  if  non-traumatic  may  be  treated  by 
ligature  of  the  common  carotid,  but  if  traumatic  irr  origin  by  exposing  the  sac  and  tying  the 
vessel  above  and  below.  The  incision  for  ligature  of  the  cervical  portion  of  the  internal  C"arotid 
should  bo  made  along  the  anterior  border  of  the  Stemo-maiitoid,  from  the  angle  of  the  jaw  to 
the  upper  Intrder  of  the  thyroid  cartilage.  The  sut»erficial  structures  being  divided  and  the 
Stcrno-mastoid  defined  and  dntwn  outward,  the  eelluLr  tijssue  must  lie  carefully  sejtanitiHl  and 
the  posterior  l»elly  of  the  Ihgaj^tric  and  hypoglossid  nerve  stjught  for  as  guides  to  the  ve^-sel. 
When  the  artery  is  found  the  external  carotid  t^hould  l>e  drawn  inward  and  the  Digastric  muscles 
upward,  and  the  utieuristu  nee<lle  passed  tKnn  without  inward. 

The  branches  given  off  from  tbe  internal  carotid  are — 

From  the  Petrous  portion     .     Tympanic  (internal  or  deep). 


From  the  Cavernous  portion 


From  the  Cerebral  portion 


j  Arterist  Receptaculi. 
-,  Anterior  Meningeal. 
(  Uphthalmic. 
{  Anterior  Cerebral. 
I  Middle  Cerebral. 
[  Po.sterior  Communicating. 
[  Anterior  Choroid. 


The  eervieal  portion  of  the  internal  carotid  gives  off  no  branches. 

The  tympanic  is  a  small  branch  which  enters  the  cavity  of  the  tympanum 
through  a  minute  foratnen  in  the  carotid  canal,  and  iinastomoses  with  the  tympanic 
branch  of  the  intornal  maxillary,  and  with  the  stylo-mastoid  artery. 

The  arteriae  receptaculi  are  immerous  small  vessels,  derive<il  from  the  internal 
carotid  in  the  caverntuis  sinus;  they  8up]>ly  the  pitnitjiry  body,  the  Oas.serian 
ganglion,  and  the  walls  of  the  cavernous  and  inferior  jietio.snl  sinu.ses.  Some  of 
these  branches  anastomose  with  branches  ui'  the  middle  meningeal. 

The  anterior  meningeal  is  a  small  branch  which  passes  over  the  lesser  m  ing  of 
the  sphenoid  to  siJpply  the  dura  mater  of  the  anterior  fossa;  it  anastomoses  with 
the  tneiitngea!  branch  from  the  posterior  ethnnddal  artery. 

The  Ophtlialmic  Artery  arises  from  the  internal  carotid,  just  as  that  vessel 
is  emerging  from  the  cavernous  sinus,  on  the  inner  side  of  the  anterior  clinoid 
process,  and  enters  the  orbit  through  the  optic  foramen,  below  and  on  the  owter 
side  of  the  optic  nerve.  It  then  passe.s  over  the  nerve  to  the  inner  wall  of  the 
orbit,  and  tbence  horizontally  f<u'ward,  beneath  the  lower  border  of  ihe  Superior 
oblifjue  muscle,  to  a  point  behind  the  internal  angular  ju'ocess  of  the  frontal  hone, 
where  it  ihvides  into  two  terminal  bnniclies,  the/Vo«^//  iin<l  nusaL 

Branches. — The  branches  of  this  vessel  may  he  divided  into  an  orhital  groups 
-which  are  liistributed  to  the  orhit  and  surrounding  parts,  and  an  ocular  yroup^ 
which  supply  the  muscles  and  globe  of  the  eye: 

Orbital  Group.  Ocular  Group. 

Lachrymal.  Muscular. 

Supra-orbital.  Anterior  Ciliary. 

Posterior  Ethmoidal.  Short  Ciliary, 

Anterior  Ethmoidal.  Long  Ciliary. 

Palpebral.  Arteria  Centralis  Retinae. 
Frontal, 
Nasal. 

The  lachrymal  is  the  first  and  one  of  tlie  largest  branches  derived  from  the 
ophthalmic,  arising  close  to  the  optic  foramen  :    not  unfretpiently  it  is  given  off 
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fom  the  artery  before  it  enters  the  orlnt.  It  accotupunies  the  hichrymal  nerve 
along  the  upper  bonier  of  the  Exteriuil  rectus  TOii>ele.  find  h  distributed  lo  the 
lachryuial  gland.  Its  terminal  braiiehes,  escajting  I'mra  the  gliind,  are  distributed 
to  the  eyelids  and  conjunctiva,  anaistomosing  with  the  palpebral  arteries.  The 
lachrymal  artery  gives  off  one  or  two  malar  branches:^  one  of  which  passes  through 
a  foramen  in  the  rcialar  bone,  to  reach  the  temporal  fossa,  and  anastomoses  with 
the  deep  temporal  arteries  ;  the  other  a])pear!>i  on  the  cheek  and  ana^stomoses  with 

tKostai         PaJpebral, 
V,  1^    FroptiU.    ]        Supra-orhitaL 


Anterior  ethmoiiJal.- 


ci'»*  Jv 


PitsUrior  ethnoUioL- 


77 


'Tewporai  hrnnrhea 
jT     of  lachrffmal. 

reutraliii  rednx. 

^LachrymnL 


Mtueutar.-' 


-Ophthalmte. 


-Inter Hal  carotid. 


Fio.  858.— The  ophthnlmio  (trterj-  iin<l  lu  braru-hvs,  the  rH>r  nf  th«  or>.it  hnvlng  betn  reinove<l. 

the  transverse  facial.  A  branch  is  also  sent  backward  through  the  sphenoidal 
fissure  to  the  dura  mater,  which  anastomoses  with  a  branch  of  the  middle  menin- 
geal artery. 

Peculiarities.— The  lachr>tual  arter>*  is  sometimes  derived  from  one  of  the  anterior  branches 
of  the  middle  meniriL'eal  arterj'. 

The  supra-orhital  artery  arises  from  the  ojjhihalmic  as  that  vessel  is  crossing 
over  the  optic  nerve.  Ascending  so  as  to  arise  above  all  the  muscles  of  the  orbit, 
it  parses  forward,  with  the  supra-orbital  nerve,  between  the  periosteum  and 
Levator  palpehrii?;  and,  passing  through  the  supra-orbital  foramen,  divides  into  a 
sujierficial  and  deep  branch,  which  supply  the  integument,  the  muscles,  and  the 
pericranium  of  the  forehead,  {iiuistomosing  with  the  frontal,  the  anterior  branch 
of  the  temporal,  an<l  the  artery  of  the  opposite  side.  This  artery  in  the  orbit 
supplies  the  Superior  rectus  and  the  Levator  palpebral,  and  sends  a  branch 
inward,  across  the  pulley  of  the  Superior  oblique  muscle,  to  supply  the  parts  at  the 
inner  canthus.  At  the  supra-orbital  foramen  it  fre<pieutly  transmits  a  branch  to 
the  diploic. 

The  ethmoidal  branches  are  two  in  niinibfr — jutsterior  and  anterior.  The 
former,  which  is  the  smaller,  passes  through  the  posterior  ethmoidai  foramen, 
supplies  the  posterior  ethmoidal  cells,  and,  entering  the  cranium,  gives  off  a 
meningeal  branch,  Avhich  supplies  the  adjacent  dura  mater,  and  nasal  branches 
which  descend  into  the  nose  through  apertures  in  the  cribriform    plate>  anasto- 
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moding  with  branches  of  the  spheno-palatiiif .  The  anterior  ethmoidal  artery 
accompanies  the  nasal  nerve  through  the  anterior  ethmoidal  foramen,  supplies  the 
anterior  ethmoidal  cells  and  frontal  sinuses^  and,  entering  the  cranium,  gives  off 
a  meningeal  brunch,  which  supplies  the  adjacent  dura  mater,  and  nasal  branches, 
which  de.sceini  into  the  nose,  through  ajiertures  in  the  crihrifonu  plate- 

The  palpebral  arteries,  two  in  number,  superior  and  inferior,  arise  from  the 
ophthalmic,  opposite  the  pulley  of  the  Superior  oblique  muscle;  they  leave  the 
orbit  to  encircle  the  eyelids  near  thcJr  free  margin,  forming  a  superior  and  an 
inferior  arch,  which  lie  between  the  Orbicularis  muscle  and  tarsal  plates;  the 
superior  palpebral  inosculating  at  the  outer  angle  of  the  orbit  with  the  orbital 
branch  of  the  temporal  artery,  and  with  a  branch  from  the  lachrymal  artery— the 
inferior  palpehral  inosculating,  at  the  outer  angle  of  the  orbit  with  a  branch 
from  the  lachrymal  and  transverse  facial  arteries,  and  at  the  inner  side  of  the 
lid  with  a  branch  from  the  angular  artery.  From  this  anastomosis  a  branch 
passes  to  the  nasal  duct,  ramifying  in  its  mucous  membrane,  as  far  as  the  inferior 
meatus. 

The  frontal  artery,  one  of  the  terminal  branches  of  the  ophthalmic,  passes  from 
the  orbit  at  its  inner  angle,  and,  ascending  on  the  forehead,  supplies  the  integument, 
muscles,  and  pericranium,  anastomosing  with  the  supraorbital  artery  and  with  the 
artery  of  the  opposite  side. 

The  nasal  artery,  the  other  terminal  branch  of  the  ophthalmic,  emerges  from 
the  orbit  above  the  tendo  oculi,  and,  after  giving  a  branch  to  the  upper  part  of 
the  lachrymal  sac,  divides  into  two  branches,  one  of  which  anastomoses  with  the 
angular  artery ;  the  other,  the  dorsalh  «<»«/,  runs  along  the  dursum  of  the  nose, 
supjtlies  its  entire  surface,  and  anastomoses  with  the  artery  of  the  opposite  side. 

The  ciliary  arteries  are  ilivisibleinto  three  groups,  the  short,  the  long,  and  ante- 
rior. The  short  ciliari/  arterii'M,  from  six  to  twelve  in  number,  arise  from  the  ophthal- 
mic or  some  of  its  branches  ;  they  snrround  the  ojjtic  nerve  as  they  pass  forwanl 
to  the  posterior  part  of  the  eyeball,  pierce  the  sclerotic  coat  around  the  entrance  of 
the  nerve^  and  supply  the  choroid  coat  and  ciliary  processes.  The  km^  eiUarji 
arteries,  two  in  number,  also  pierce  the  posterior  part  of  the  sclerotic,  and  run 
forward,  along  each  side  of  the  eyeball,  between  the  sclerotic  and  choroid,  to  the 
ciliary  muscle,  where  they  divide  into  two  branches:  these  fnrm  an  arterial  circle 
around  the  circumference  of  the  iris,  from  whicJi  ntimerous  radiating  branches 
pass  forward,  in  its  substance,  to  its  free  margin,  where  ihey  form  a  second  arterial 
circle  around  its  pti]jillary  margin.  The  utttrrior  eih'ttrtf  (trterie^  are  derived  from 
the  muscular  branches ;  they  pierce  the  sclerotic  a  short  distance  from  the  cornea, 
and  terminate  in  the  great  arterial  circle  of  the  iris. 

The  arteria  centralis  retinae  is  one  of  the  smallest  branche.'?  of  the  ophthalmic 
artery.  It  arises  fj-om  the  ophthalmic  as  that  vessel  is  about  to  cross  over  the 
optic  nerve;  it  pierces  the  optic  nerve  oblit|ueIy.  and  runs  forward  in  the  centre  of 
its  substance,  and  enters  the  globe  of  the  eye  through  the  jjorus  opticus.  Its  mode 
of  distribution  w  ill  be  described  in  the  account  of  the  anatomy  of  the  eye. 

The  muscular  branches,  two  in  number,  superior  and  inferior,  supply  the  mus- 
cles of  the  eyeball.  The  superior,  the  smaller,  often  wanting,  supplies  the  Levator 
palpehi^ie,  Superior  rectus,  and  Superior  obliijue.  The  inferior,  more  constant  in 
its  existence,  passes  forward  lietween  the  optic  nerve  and  Inferi(>r  rectus,  and  is 
distributed  to  the  External,  Internal,  and  Inferior  recti,  and  Inferior  oblique. 
This  vessel  gives  off  most  of  the  anterior  ciliary  arteries. 

The  cerebral  branches  of  tbe  internal  carotid  are— the  anterior  cerebral,  the 
middle  cerehral,   the  posterior  communicating,  and  the  anterior  choroid. 

The  anterior  cerebral  arises  fr<mi  the  internal  carotid  at  the  inner  extremity  of 
the  fissure  of  Sylvius.  It  passes  forward  in  the  great  longitudinal  fissure  between 
the  two  anterior  lobes  of  the  brain,  being  connected,  soon  after  its  origin,  with  the 
vessel  of  the  opposite  side  by  a  short  anastomosing  trunk,  about  two  lines  in  length. 
the  antt'Hur  conDiiunn'ating.  The  two  anterior  cerebral  arteries,  lying  side  by 
side,  curve  round  the  anterior  border  of  the  corpus  callosum,  and   run  along  its 
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comnitmc fluent  (if  the  anterior  cerebral  iirtorv  :  thev  ]»ier€e  the  anterior  perforated 
space  find  liimina  cinctea,  uml  .siijtply  the  Itead  uf  the  i-itinhite  nucleus. 

The  anterior  and  uth-rnal  frontal  hntnrhen  supply  the  two  inferior  frontal 
convolutions.  The  muMfr  and  interna!  frontal  hraurhcs  supply  the  corpus 
callosura,  the  convolution  of  the  corpus  callosum,  the  inner  sui-faoe  of  the  first 
frontal  convolution,  and  the  upper  part  of  the  ascending  frontal  convolution.  The 
poftterior  and  internal  frontal  brancltiif  supply  the  lobus  tpnidratuH. 

The  anterior  commiini eating  artery  is  ii  short  branch,  ab<nit  two  lines  in 
length,    but   of   moderate    size,   connecting    together   the   two   anterior   cerebral 
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Fto.  3S5.— Vasoular  ttre«>  of  the  Internal  surfnoe  of  the  cerebrum.    {\f\t*T  Charcot.'*    The  reprlons  marked  off 

hy  Iht*  Une  ( )  reiiresont  the  nreaofrtistribution  of  the  anterior  cerfbraJartt-ry  :  I.  Anterior  and  internal 

l^rontMl  (irteries.    IT,  Miildle  and  Int^nial   fr<jntal  jineries.     III.  Posterkir  and   ititeniul  frontal  arterk-K.    Tlie 

regit'iis  marked  oiT  by  the  line  (—■ -— )  repre«cnt   the  area  of  distribution  of  the  posterior  cerebral 

ark-rles  .  tV.  to  the  teuuMjro-sphetHildal  lolw;  V.  to  thecuneus  aud  oecir>ital  lobe  :  a  third  branch  supplies  the 
uncinate  gyrus. 

arteries  across  the  longitudinal  fissure.  Sometimes  this  vessel  is  wanting,  the 
two  arteries  joining  together  to  form  a  single  trunk,  which  afterward  divides.  Or 
the  vessel  may  be  wholly  or  partially  divided  into  two:  frequently  it  is  longer 
and  smaller  than  usual.  It  gives  off  some  of  the  antero-median  ganglionic  group 
of  vessels,  which  are,  however,  principally  derived  from  the  anterior  cerebral. 

The  middle  cerebral  artery  (Fig,  8.'><i),  the  largest  branch  of  the  internal  car- 
otid, passes  oblicpiely  outward  along  the  fissure  of  Sylvius,  and  opposite  the  island' 
of  Reil  divided  into  its  terminal  branches.      The  branches  of  the  middle  cerebral 
arterv  are — 


Antero-lateral  Ganglionic. 
External  and  Inferior  Frontal. 

Parieto-spbenoidal. 


Ascending  Frontal. 


Ascending  Parietal. 


The  antero-lateral  gamfUonie  brnuehes  are  a  group  of  small  arteries  which 
Be  at  the  commencement  of  the  middle  cerebral  artery  ;  they  pierce  the  ante- 
rior perforated  space  and  supply  the  greater  part  of  the  caudate  nucleus,  the  len- 
ticular nucleus,  the  internal  capsule,  and  a  part  of  the  optic  thalamus.  One 
artery  of  this  group,  distributed  to  the  lenticular  nucleus,  is  nf  larger  size  than 
the  rest,  and  is  of  special  importance,  as  being  the  artery  in  the  brain  most  fre- 
quently ruittured  ;  it  has  been  termed  by  (,^hareot  the  '*  arterif  of  errehrnl  h'Tmor- 
rhage.''  The  eTternnl  and  ijifen'tn'  fnmfal  supplies  the  third  or  inferior  frontal 
convolution  (Broca's  convolution).  The  aaeending  frontal  supjdics  the  ascending 
frontal  convolution.     The  aseeitding parietal  supplies  the  ascending  parietal  con- 
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volution.     The  pan'eto-spItenovM  supplies  the  sujierior  temporo-sphenoidal  con- 
volution and  the  lingular  gyrus. 

The  posterior  conmimicating  artery  arises  from  the  back  part  of  the  inteiunl 
carotid,   ruu.s  directly  backward,  aud  anastomoses  with  the  posterior  cerebral,  a 
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Fro.  896.— The  distribution  of  the  middle  cerebral  artery.    (After  Charcot.) 

inch  of  the  basilar;  This  artery  varies  considerably  in  size,  being  sometimes 
small,  and  occasionally  so  large  that  the  posterior  cerebral  may  be  considered  as 
arising  from  the  internal  carotid  rather  than  from  the  basilar.  It  is  frecjuently 
larger  on  one  side  than  on  the  other  side.  Fnun  the  posterior  half  of  this  vessel 
are  given  (df  a  number  of  small  branches,  the  postem- median  ganijUotnc  hrattrhen^ 
which,  with  similar  vessels  from  the  posterior  cerebral,  pierce  the  posterior  perfo- 
rated space  and  supply  the  internal  surfaces  of  the  optic  thatami  and  the  walls  of 
the  third  ventricle. 

The  anterior  choroid  is  a  small  but  constant  branch  which  arises  from  the 
back  part  of  the  internal  carotid,  near  the  posterior  cnnmiuiiicating  artery. 
Passing  backward  and  outward,  it  enters  the  descending  horn  of  the  lateral  ven- 
tricle beneath  the  edge  of  the  middle  lobe  of  the  brain.  It  is  distributed  to  the 
hippocampus  major,  corpus  fimbriatum,  velum  interpositum,  aud  choroid  plexus. 

The  Blood-vessels  of  the  Brain. 

Recent  investigations  have  tended  to  show  that  the  mode  of  ilistribution  of 
the  vessels  of  the  brain  has  an  important  bearing  upon  a  considerable  number  of 
the  anatomical  lesions  of  which  this  part  of  the  nervous  system  may  be  the  seat; 
it  therefore  becomes  important  to  consider  a  little  more  in  detail  the  way  in  which 
the  cerebral  vessels  are  distribute*!. 

The  cerebral  arteries  are  derived  from  the  internal  caroti<l  and  the  vertebral, 
which  at  the  base  of  the  brain  fonu  a  remarkable  anastomosis  known  as  the  cin'If 
of  Willis.  It  is  formed  in  front  by  the  anterior  cerebral  arteries,  branches  of  the 
internal  carotid,  which  are  connected  together  by  the  anterior  communicating; 
behind  by  the  two  posterior  cerebrals,  branches  of  the  basilar  which  are  connected 
on  each  side  with  the  internal  carotid  by  the  posteri«jr  communicating  (Fig.  354, 
p.  573).  The  parts  of  the  brain  included  within  this  arterial  circle  are  the  hatiina 
cinerea,  the  c<immissure  uf  the  optic  nerves,  the  infundibulum,  the  tuber  einereum, 
the  corpora  albicantia,  aud  the  posterior  perforated  space. 

From  the  circle  of  Willis  arise  the  three  trunks  which  together  supply  each 
cerebral  hemis[)here.  From  its  anterior  j»art  proceed  the  two  anterior  cerebnils, 
from   its  antero-lateral  part  the  miildle  cerebral,  and  from  its  posterior  part  the 
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posterior  cerebrals.  Each  of  these  principal  arteries  gives  origin  to  two  very 
different  systems  of  secondary  vessels.  One  of  these  syatems  has  been  named  the 
central  (jangluniir  nf/tftrfu^  and  the  vessels  belonging  to  it  supply  tbe  central  ganglia 
of  the  brain ;  the  other  bus  been  named  the  corticttl  arterial  if^ttttnt,  and  its  vessels 
ramify  in  the  pia  mater  and  supply  the  cortex  and  subjacent  medullary  matter. 
These  two  systems,  though  they  have  a  common  origin,  ilo  not  comninnicate  at  any 
point  of  their  peripheral  distribution,  and  are  entirely  independent  of  each  other. 
Though  some  of  the  arteries  nf  the  cortical  system  approach,  at  their  terminations, 
the  regions  supplied  by  the  central  ganglionic  system,  no  communication  between 
the  two  sets  of  vessels  takes  place,  and  there  is  between  the  parts  supplied  by 
the  two  systems  a  borderland  of  diminished  nutritive  activity,  where,  it  is  said, 
softening  is  especially  liable  to  occur  in  the  brains  of  old  people. 

The  Central  Gan^Lionic  System.^ — All  the  vessels  belonging  to  this  system  are 
given  off  from  the  circle  of  Willis  or  from  tht*  vessels  immediately  after  their  origin 
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ttTKl  itift  poslero-lulcral  group.    The  doited  Uat  ahuw.s  thi'  Uuiit  ot  Ihe  gnnKlioiiic  <  ircle. 

from  it,  so  that  if  a  circle  is  drawn  at  a  distance  of  about  an  inch  from  the  circle 
of  Willis,  it  will  include  the  origin  of  all  the  arteries  belonging  to  this  system  (Fig. 
357).  The  vessels  of  this  system  form  six  principal  groups  :  (1.)  the  antero-mediian 
groiip^  derived  from  the  anterior  cerebrals  and  anterior  communicating;  (11.)  the 
poattero-nietlfaH  tjnnfpy  from  the  posterior  cerebrals  and  posterior  communicating ; 
(III.)  the  right  and  left  antero-lateral  tfroup,  from  the  middle  cerebrals:  and  (IV.) 
the  right  and  left  pustfro-latfrnl  (/roap,  from  the  posteritir  cerebrals,  after  they  have 
wound  round  the  crura  cerebri.  The  vessels  hebtnging  to  this  system  are  larger 
than  those  of  the  cortical  system,  and  are  what  Cobnbeim  has  termed  **  terminal  " 
arteries;  that  is  to  say,  vessels  which  from  their  origin  to  their  termination  neither 
supply  nor  receive  any  anai*tomotic  branch,  so  that  by  fine  of  the  small  vessels 
only  n  limited  area  of  the  central  ganglia  can  be  injected  ;  and  the  injection  cannot 
be  driven  beyond  the  area  of  the  part  supjilied  by  the  particular  vessel  which  is  the 
subject  of  the  experiment. 

The  Cortical  Arterial  System. — The  vessels  forming  this  system  are  the  terminal 
branches  of  the  anterior,  middle,  and  posterior  cerebral  arteries,  described  above. 


THE  ARTERIES   OF   THE    I'PPER    EXTREMITY. 


hll 


These  vessels  divide  and  ramify  in  the  substance  of  the  pia  mater,  and  give  i>ff 
nutrient  arteries  which  j>enetrate  the  cortex  perpendicularly.  These  nutrient  vessels 
are  divisible  into  two  classes — the  long  and  short.  The  loufj — <)r,  as  they  are  some- 
times called^  the  iufdulhiry — arteries  pass  through  the  gray  matter  to  penetrate  the 
centrum  ovale  to  the  depth  of  about  an  inch  and  a  half,  without  intercommunica- 
ting otherwise  than  by  very  fine  capillaries,  and  thus  constitute  so  many  independ- 
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Fig.  .TW.—DlBtri button  of  the  cortlf^al  art«rlcs.  (After  Churcot.)  1.  Mt'duUar>-  an«.*rie».  l'.  (Jroup  of  meduUHn- 
arteries  in  the  suleus  t>elwefn  two  adjacent  convolutions.  1".  Arterle*.  bituuled  Hruon*;  <5rftlioU't'8  <oiiiiaih- 
sural  fibres,  '2,'l.  <.Airt1t'iil  arteriei*.  m,  ('Hpillary  network  with  fairly  wide  rneshe*.  situated  iK'neath  the  [nn 
maten  6.  Netwurk  witli  more  compact,  polyironal  meshes,  situated  in  the  cortex,  c.  Transitional  network  with 
wider  meiihea.    d.  Capillary  network  tn  the  \«  hlt«  matter. 

ent  small  systems.  The  short  vessels  are  confined  to  the  cortex,  where  they  form 
w  ith  the  long  vessels  a  compact  network  in  the  middle  zone  of  the  gray  matter,  the 
outer  and  inner  zones  being  sparingly  supplied  with  blood  (Fig.  358).  The  vessels 
<»f  the  cortical  arterial  system  are  not  so  strictly  '*  terminal  "  as  those  of  tJie 
central  ganglionic  system,  but  they  apjjroach  this  type  very  closely,  so  (hat  injec- 
tion of  one  area  from  the  vessel  of  another  area,  though  it  may  be  possible,  is 
frequently  very  difficult,  and  is  only  effected  through  vessels  of  small  calibre.  As 
a  result  of  this,  obstruction  of  one  of  the  main  branches  or  its  divisit>ns  may  have 
the  effect  of  producing  softening  in  a  very  limited  area  of  the  cortex.' 


ARTERIES  OF  THE  UPPER  EXTREMITY. 

The  artery  which  supplies  the  upper  extremity  continues  as  a  single  trunk| 
from  its  commencement  down  to  the  elbow,  but  different  [lortions  oi  it  have 
received  different  names  according  to  the  region  through  which  it  passes.  That 
part  of  the  vessel  which  extends  from  its  origin  to  the  lower  border  of  the  first 
rib  is  termed  the  subclavian  ;  beyond  this  point  to  the  lower  border  of  the  axilla 
it  is  termed  the  axillary:  and  from  the  lower  margin  of  the  axillary  space  to  the 
bend  of  the  elbow  it  is  termed  brachial ;  here  the  single  trunk  terminates  by 
dividing  into  twobrantdies,  the  radial  and  ulnar — an  arrangement  precisely  similar 
to  what  occurs  in  the  lower  limb. 

'  The  student  who  desires  further  infonuation  on  tliis  subjert  w  referred  to  Charcot's  Locfdixatiah  . 

tCkithi-nl  (tnd  ^itud  IHaeast*^  p.  42  ei  teq.,  whence  the  fact*  above  given  have  been  principallj 
ived. 
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THE  STTBOLAVIAIT  ARTERIES  (Fig.  359). 

The  subclavian  artery  on  the  right  .side  ariwcs  fnun  tbe  innominate  artery 
apposite  the  right  steriio-clfivicuiar  articulation  ;  on  the  left  side  it  arises  from  the 
arch  of  the  aorta.  It  follows,  therefore,  that  these  two  vessels  must,  in  the  first 
part  of  their  coui*8e,  differ  m  their  length,  their  direction,  and  their  relation  with 
ueighhoring  parts. 

In  order  to  facilitate  the  description  of  these  vessels,  more  es]teciaUy  from  a 
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Fio.  3.^.— Thv  snbcluviHii  iirterj',  KhowJng  Its  relations     (From  a  ]»reparatl<>n  in  tlie  Miispum  of  the  Royal 
Cullege  of  Surxeunii.) 


.siirgJenl  jiotnt  of  view,  each  subclavian  artery  has  heen  divided  into  three  parts. 
The  first  portion,  on  the  right  side,  passes  upward  and  outward  fri»m  the  origin 
of  the  vessel  to  the  inner  border  of  the  Scalenus  anticus.  On  the  left  side  it  ascends 
nearly  vertically,  to  gain  the  inner  border  of  that  muscle.  The  second  part  pa8.ses 
outward,  belaud  the  Scalenus  antieus  ;  and  the  third  part  passes  from  tbe  outer 
nuirgin  of  that  muscle,  beneatli  the  clavicle,  to  the  bnvcr  border  of  the  first  rib, 
where  it  becomes  the  axillary  artery.  The  first  portion  of  these  two  vessels 
differs  8o  much  in  its  course  and  in  its  relation  with  neighboring  parts  that  it 
will  be  described  separately.  The  second  and  third  parts  are  alike  on  the  two 
sides. 
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Fiu^T  Part  of  the  Ruhit  Sibclaviax  Autkuv  (Figs.  344,  359). 

Tbe  right  subclavian  artery  urises  from  the  arteria  innominata,  opposite  the 
right  stennt-chivicuhir  aniciitation.  and  passes  u|»ward  and  outward  to  the  inner 
margin  of  tbe  Scalenus  antictis  muscle.  In  this  part  of  its  course  it  ascends  a 
little  above  the  clavieh?,  the  extent  to  which  it  does  so  varying  in  diftt'rent  cases. 
It  is  covered,  in  front,  hy  the  integument,  superficial  fa.scia,  I'latvsma,  deep  fascia, 
the  clavicular  origin  of  the  Sterno-mastoid,  the  J?terno-hyoid,  «nd  Stern  euthyroid 
muscles,  and  another  layer  of  the  deejj  fascia.  It  is  crossed  by  the  internal  Jugular 
and  vertebral  veins  ami  by  the  pneumogastric.  the  cardiac  brandies  ni'  ihe 
sympathetic,  and  the  phrenic  nerve.  Bfuenth^  the  artery  is  invested  by  the 
pleura,  and  hr/ihhK  it  is  separated  by  a  cellular  interval  from  the  Longns  colli, 
the  neck  of  (be  first  rib,  and  tbe  cord  of  tbe  .symjmthetic  nerve;  the  recurrent 
laryngeal  nerve  winds  round  the  lower  and  back  part  of  the  vessel.  The  subclavian 
vein  lies  below  the  subclavian  artery,  immediately  behind  the  clavicle. 

Plan  op  Relations  of  First  Poktion  of  the  Right  Subclavian  Artery. 

In  /font. 

Skin,  saperficJal  fasf-ia. 

Platystna,  dccji  faa-lsi. 

(.'luvk-ular  ong\u  <tf  ^tcrno-mastoid. 

Sterno -hyoid  and  Stenio  thymid. 

latenud  jutrulur  lunl  vertebral  veins. 

Pneuinogai^tric,  cardiac,  and  phrenic  nerves. 


/      BIjEht       \ 

f     SuUTavUn      \ 

Artery.         i 

V  rint  rovUoa.  / 

\        ./ 

Jlfhiiuf. 
RecumiU  laryngeal  nerve. 
Syjiipatlu'tif, 
Lt>n>?us  t'olli. 
Neck  of  iii-at  rib. 


Pleura. 


First  Part  op  the  Left  Stbclavian  Artery  (Fig.  344). 

The  left  subclavian  artery  arises  from    the  end    of  the  arch   of  the   aorta. 

opposite  the  fourth  ihusal  vertebra,  and  ascends  nearly  vertically  to  the  inner 
margin  of  the  Scalenus  anticus  muscle.  This  part  of  the  vessel  is,  therefore, 
longer  than  the  right,  situated  more  deeply  in  the  cavity  of  the  chest,  and  rlirccted 
nearly  vertically  upward,  instead  of  arching  outward  like  the  ve.^sel  of  the 
opposite  .side. 

It  is  in  relation,  in  front,  with  the  pleura,  the  left  lung,  the  pneumogastric, 
cardiac,  and  jdirenic  nerves,  which  lie  parallel  with  it ;  the  left  carotid  artery,  left 
internal  jugular  and  vertebral  veins,  and  the  commencement  of  the  left  innominate 
vein  ;  an<l  is  covered  by  the  Sterno-thyroid,  Stcruo-hyoid,  and  Stern<>-mastoid 
ninscles;  it  has  the  left  carotid  in  front  of,  hut  not  in  contact  with,  it ;  behind,  it 
is  in  relation  with  the  oesophagus,  thoracic  duct,  inferior  cervical  ganglion  of  the 
sympathetic,  Longus  colli,  and  vertebral  column.  To  its  inner  gide  are  tbe 
oesophagus,  trachea,  and  thoracic  duct ;    to  its  outer  side,  the  pleura. 

Plan  of  Relations  of  First  Portion  of  Left  Subclavian  Artery. 

In  front. 
Pleura  and  left  lung. 

Pncumotrastrie,  cardiac,  and  phrenic  nerves. 
Let\  camtid  art  cry. 

Ix4't  ititcrnal  jugular,  vertebral,  and  intioniinato  veina 
Stenio-thyruid,  Stenio-hyoid,  and  Stennj-mjusloid  musclefl. 
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Trachea, 
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Thoructe  tluct. 


Left 
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Pleuru. 


Behind. 
(Es4>j»lia^iis  and  lliorjioie  (hn-t. 
Inferior  cervical  giinylioii  of  .syiiii>alhctic. 
Longus  colli  and  vertebral  eolunin. 

Second  and  Thih!>  Pauts  of  the  Subclavian  Aeitery  (Fig.  347), 

The  Second  Portion  of  the  Subclavian  Artery  lie>i  behind  fho  Scalenus  jinticus 
miiside  I  it  is  very  short,  and  forms  the  highest  psirt  of  the  aich  deticribt'd  by  that 
vessel. 

Relations. — It  is  covered,  in  fnmf,  by  the  skin,  8U|(erficial  faxcia,  Phetysma, 
deej)  cerviejil  fascia,  Sterno-mastoid,  and  by  the  phrenic  nerve,  which  is  sej>arate<l 
from  the  artery  by  the  Scalenus  anticiis  muscle.  Bihind,  it  is  in  relation  with 
the  pleura  and  the  middle  Scalenus;  tthon\  with  the  brachial  plexus  of  nerves; 
beknt\  ^'hh  the  pleura.  The  subehivian  vein  lies  below  and  in  front  of  the  artery, 
separated  from  it  by  the  Scalenus  anticus. 

Plan  of  Relations  of  Second  Portion  of  Subclavian  Artery. 

In  fi'tmt. 
Skin  and  suiterticial  fa.scia. 
PlutyMtna  ami  deep  eerviad  fa-scia. 
Stenio-itiastoid. 
Phrenic  nerve. 
Scalenn?!  anticua. 
Subclavian  vein. 


Brachial  plexus. 


Subclavhiii 
Artery. 
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Hthiml 
Plcuni  and  Mtildle  Scalenng. 
The  TMrd  Portion  of  the  Subclavian  Artery  pa.sses  downward  and  outward 
from  the  outer  margin  of  the  Scalenns  anticus  to  the  lower  border  of  the  first  rib, 
where  it  becomes  the  axillary  artery.  This  jiortion  of  the  vessel  is  the  most 
superficial,  and  is  contained  in  a  triancjular  space,  the  base  of  which  is  formed  in 
front  by  the  Sterno-ma.stoiil,  and  the  two  sides  by  the  Omo-hyoid  above  and  the 
clavicle  below. 

Plan  of  Relations  of  Third  Portion  of  Subclavian  Artery. 

In  front. 
Skin  and  superficial  fa.scia. 
Plalysina  and  deep  cervical  fa.scia. 

Best'cnding  br.incht's  of  cerviad  plexus.     Nerve  to  Subclavius  muscle. 
SulK'laviiw  innsclc.  .Hiiprsiscapnlar  artcr>%  and  vein. 
The  external  jugular  and  transverse  cervical  veins. 
The  clavicle. 


Ahovf. 

Bnichial  plexus. 
Onio-hyoid. 


Subclkvtaia 

Arterj. 

TtUnS 

Portion. 
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BefiiniL 

Scalenus  inedius. 


Brioto. 
First  rib. 
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Relations. — It  is  covered,  in  front,  by  the  skin,  the  soperfieial  fascia,  the 
Phxtysraa,  deej)  cervical  fascia  ;  by  the  clavicle,  the  Subclavius  muscle  and  the 
«iipra8cafMilar  artery  and  vein,  ami  the  transverse  cervical  vein  ;  the  clavicnlar 
descending  brandies  of  the  cervical  plexu.s  and  the  nerve  to  the  tSubclavius  muscle 
pass  vertically  ilownward  in  front  of  the  artery.  The  external  jugular  vein  crosses 
it  at  its  inner  side,  and  receives  the  siipra^scapular  and  transverse  cervical  veins, 
which  occasionally  form  a  plexus  in  front  of  it.  The  subelavian  vein  is  below  the 
artery,  lyino;  close  behind  the  clavicle.  Behind,  it  lies  on  the  middle  Scalenus 
muscle;  tthovr  it,  and  to  its  outer  side,  is  the  brachial  plexus  and  <Jmo-hyoid  mus- 
cle ;  hei(ti(\  it  rests  on  the  upper  surface  of  the  first  rib. 

Peculiarities. — The  aubolaviiui  arteries  vary  in  their  origin,  their  course,  and  the  height  to 
which  they  rise  in  the  neck. 

77*/-  niilfiii  of  the  riirht  siiljclaviati  frtjm  the  iniiomiiiate  takes  phice.  i?>  some  oases,  above  the 
stemo-elavieular  urtieiiUitine!.  and  iM'casionalJy,  but  less  fref^uently.  in  the  cavity  of  the  thorax, 
Ijelow  that  jt»int.  Or  the  artery  may  arise  us  a  separate  Irnnk  from  the  arch  of  the  aorta.  In 
such  eases  it  may  lje  either  the  first,  seconvt,  third,  or  even  the  last  branch  derived  trum  that  ves- 
sel; in  the  majority  nf  cases  it  is  the  first  nr  last,  mrelythe  st^enndor  thinl  When  it  is  thy  first 
branch,  it  oet-upies  the  ordinary  position  of  liie  innonjinatt;  artery  ;  when  the  seeond  or  ihtrd,  it 
^';iins  its  usual  position  by  jtassini.'  Ixdiind  tlie  right  carotid  ;  and  when  the  last  branch,  it  arises 
tr«im  the  left  e.'ctremity  of  the  arch,  at  its  upper  or  back  part,  antl  pas-es  obliijuely  towani  the 
riiiht  side,  usually  beliiml  the  iesiii*ha^'us  and  riglit  ian*litl,  Mmietinics  Ixtween  the  a^sonhagus 
and  trucliea  to  iJie  i)p|M!r  border  uf  the  first  rib,  whence  it  follows  its  ortlinary  eonrse.  In  very 
rare  instances  this  vessel  arises  from  tfie  thomcit;  aorta,  as  low  dow^n  as  the  fourth  dorsal  verte- 
bra. Oecaskjnally  it  perforates  the  anterior  Sealcntn  .  more  rarely  it  passes  iti  front  of  that 
nmsele.  .Sometimes  the  subclavian  vein  psisses  with  the  arter>'  belrind  the  Scalenus.  The 
jirtery  sometiuies  sLSfanuls  us  hiirh  as  an  iiieh  atid  it  balT  iilM)ve  the  clavicle  or  any  intermediate 

1u>int  between  this  and  the  njtper  Ixjrder  of  the  bone,  the  right  subclavian  usaaliy  ascend in>( 
lijiher  than  the  let^. 

TtH'  left  subclavian  is  occasionally  joined  at  its  oricin  with  the  H>  canitid. 

Surface  Marking.— The  course  of  the  subclavian  artery  in  the  neck  nm^'  Iw*  nnipred  ont 
by  des'ribin^  a  curve,  with  its  convexity  upward  at  the  ba.se  of  the  jH>sterior  tnanjL-le.  The  inner 
end  of  this  curve  corrcsfMJuds  to  the  sterno-elavieular  joint,  the  outer  end  to  the  centre  of  the 
lower  liorder  of  the  clavicle.  The  curve  is  Xo  be  drawn  with  such  an  amuuni  of  convexity  that 
its  uiidpoint  reaches  half  an  inch  above  the  upper  border  of  the  clavicle.  The  left  sidx-lavian 
artery  is  more  diH»])|y  placcil  than  the  riirht  in  the  first  purt  of  ilsconrs*',  atid,  as  a  rule,  does  Jiot 
reacb  i|uite  as  loKh  a  level  in  tlie  neck.  It  should  be  mniv  m  mind  that  tbc  postcrinr  Ijonb-rof 
the  Stenio -mastoid  mitscle  eorr»-\s]ionds  t*t  the  outer  Uirdcr  of  the  Scalenus  anticus,  so  that  the 
thinl  portion  of  the  artery,  that  part  most  aeees,sible  for  operation,  lies  immediately  external  to 
the  posterior  Inirdcr  of  the  Sterno-miustoid. 

Surgical  Anatomy.— The  relations  of  the  snlx-lavian  arteries  of  the  two  aides  having  been 
exauiuiedi  the  student  should  direct  his  attention  to  a  consideration  of  the  be*t  jMisitiou  in  which 
Compression  of  the  vessel  may  be  efi'eeted,  or  in  what  situation  a  ligature  may  fje  best  applied  in 
cases  of  aneurism  or  wound. 

Compression  of  the  subclavian  artery  is  required  in  cases  of  operations  abotU  the  shoul- 
iler,  in  the  axilla,  or  at  the  u|>|»er  part  of  the  ann  ,  atui  the  studem  will  tilnsi^rve  that  there  is 
only  one  situation  in  which  it  can  be  effectually  applied — viz.  where  the  artery  passes  acniss  the 
outer  surface  of  the  first  rif>.  In  or<ler  to  compress  the  vessel  in  this  situation,  the  shoulder 
should  be  deprcsscif  and  the  .surtaMin,  graspintr  the  side  f>f  the  neck,  shnuld  pre.^^s  with  his 
ihTiinb  in  the  anijle  formed  by  the  posterior  Ixirder  (vf  tlu*  Sterno-mast«»id  with  the  upper  lK>rder 
of  the  clavicle,  dowiiwarit,  backward,  and  inwartl  against  tbc  rib  ;  if  from  any  cause  the  shoulder 
j'annot.  be  sufficiently  depre.s.^efl,  pressure  may  be  made  from  before  backward,  si>  as  to  comju'ess 
the  artery  a;L'ainst  the  middle  Scjilenus  and  transverse  pirjcess  of  the  seventh  wrvicul  vertebni. 
In  appropriate  eases,  a  nreliminun.'  incision  may  be  nnidc  through  the  cervical  fascia,  and  the 
finder  may  1k'  presseil  down  dtr<"ctly  n|>on  the  arter\'. 

Ligature  of  the  subclavian  artery  jnay  be  re<iuired  in  cases  of  wounds  or  of  aneurism  in 
the  axilla,  or  in  cit'^es  of  aneurism  on  the  cardiac  side  of  the  jwint  of  lieature;  and  the  third  part 
of  the  artery  is  that  which  is  mn^it  favorable  for  an  operation,  on  acccumt  of  it*,  beitip  compara- 
tively .suiHrticial  and  iihist  remote  from  the  origin  of  tin;  lar>:e  braiadies.  In  those  cases  where 
the  clavicle  is  not  displaced,  this  operation  may  l>e  {M'rfbrmed  witli  comparative  facility;  but 
where  the  clavicle  is  pushed  ny  fiy  a  lariic  aneuri^mal  tutnor  in  the  axilla  the  artery  is  placed  at 
ra  LM-eat  def>th  fnnn  the  surface,  which  materially  in<Tea.ses  the  difhculty  of  the  oiKJration, 
"TTnder  these  cireinnstances  it  l>ccomes  a  matter  of  importance  to  coussich^r  the  hei^dit  to  which 
this  vessel  reaches  aU>ve  the  Ixme.  In  ordinary  eases  its  andi  is  alumt  half  an  inch  above  the 
clavicle,  occasional Jy  sis  high  as  an  inch  and  a  half,  and  sometimes  so  low  as  to  be  on  a  level  with 
ite  upfter  Ixjrder.  If  the  clavicle  is  displaced.  the.»M?  variations  will  necessarily  make  the  oiiero- 
tion  more  or  less  difficidt  aecordin^j;  as  the  vcsmiI  is  njore  or  less  accessible. 

The  chief  points  in  the  »»[»cration  of  ts'inL'  the  third  portitui  of  ihc  subclavian  artery  arc  as 
follows:  The  i)atient  being  placed  on  a  table  iti  the  horizontal  iK>.sition,  with  the  head  drawn 
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over  to  the  opfwsite  sido  and  tin*  slioulflfr  <lu}»n*iiHt*(l  as  imieh  as  possible,  (he  integument  i*hould 
\ni  drawn  (lnwijward  U|H»n  thu  t^lavk-le.  antl  uii  iiteisiun  aitulf  tlir«ju«h  it,  ujtou  tlmt  boue.  Irftni 
thi?  jintiTurr  liortler  of  the  Tniirfiztus  to  tli*-  ijo^icrior  Iwirder  ot'dnj  Ster]>o-iiiuftui>l,  tu  wluch  iiiuy 
he  added  a  short  vert  teal  ineJjiioti  meet  in:.' the  prereding  in  its  ecritre.  The  (dijei-t  in  dniwitii; 
the  !*kiii  downward  is  to  av<ml  any  risk  o!' wtnindnit'  the  external  iiiynkirvuin,  for  ivs  it  perforates 
the  deep  Jhijeia  aliovc  the  davicle,  it  taiinut  he  drawn  downward  with  the  skin.  The  cer\'ieal 
IW-ia  should  l>e  divided  ujion  a  direeti»r,  and  it"  tlie  interval  lM_^t\Vft!M  tlie  Trapezius  and  Sterno- 
niustotd  muscies  In-  insufficient  ior  the  perforniiince  of  the  ojienition,  a  pttrtion  of  one  or  Uah 
may  U*  divided.  The  external  juL'ular  vein  will  now  bi'seen  tiiward  the  inner  sirle  of  the  wound  : 
this  and  the  Hupni-seuj Hilar  and  transverse  eervieal  veins,  whi<-h  ttnninate  in  it,  shonhl  Ix'  held 
aside.  If  th(.'  exiernal  juuidar  vein  i.s  at  all  in  the  way  and  expo.si'd  to  itijury.  it  should  Ix'  tied 
in  two  i»lart',s  and  divided.  The  suprascapular  artery  should  he  avoided,  ami  the  Omohyoid 
muscle  held  asitle  if  neix;s«ary.  In  tlie  j^ftaee  beneath  this  muwde  eareful  seurrh  must  be  nnide 
tor  the  vesitel  a  deep  layer  of  fa.seia  and  some  t-onneetive  tiasue  havinir  Iwen  dividwl  earefully, 
the  outer  mar;;iii  of  t bt.' Scidenus  antieu.smus<'lt'  must  be  felt  for,  and,  ihn  tinnier  IxMnj;;  guided  by 
it  to  the  first  rih,  the  fnilsation  of  the  suUlavian  arteiy  wdl  be  ft-U  as  it  pa.'<se.s  over  the  rib, 
The  aneurism  needle  may  then  be  parsed  arotmd  the  vessel  from  alH>ve«lownwaTd  and  inwanl.  so  as 
to  avoid  iiieluiiin?  any  of  the  branehes  of  the  braehial  plexu.s.  If  the  ebvii-le  is  so  niised  by  the 
tumor  that  the  appheation  of  the  li^Mture  t-annot  be  eft'eeted  in  this  situation,  the  artery  may  be 
tied  alMjve  the  tirat  rib.  or  even  bt^hin<i  the  Sealenus  antieus  musi'le  ;  the  difficulties  of  the  ope- 
ratiim  in  .sueh  a  t-a.se  will  be  inatorially  imreased.  on  areount  of  the  greater  depth  of  the  artery 
and  the  aheration  in  position  of  the  surrounding  jiarts. 

The  stvond  jiart  id"  the  subelaviau  artery,  from  liein^'  that  portion  whieh  rises  highest  in 
the  neck,  has  been  considered  favorable  for  the  applieation  of  tlie  ligature  when  it  is  difficult  to 
tie  the  artery  in  the  third  part  of  its  tijurKe.  There  are,  however,  many  objections  to  the  ope- 
ration in  this  situation.  It  ts  nwessary  to  divijle  the  Seaknus  antieus  luusele.  upon  which  lies 
the  j>hrenie  tu;rve,  and  at  the  imier  side  of  which  is  situated  the  internal  jugular  vein  :  and  u 
wound  of  either  of  the.sc  structures  might  lead  to  the  most  danyerous  eonsetjuenees.  Agidn, 
the  artery  is  in  contact,  below,  with  the  jileura,  whieh  must  also  he  avoided;  and,  lastly,  the 
proxinuty  of  so  many  of  Its  l:ir>:e  branehes  arising  iniertud  to  this  point  nuist  be  a  still  further 
ulrjection  to  the  (t[Kvration.  In  eases,  h<iwever,  where  the  sac  of  an  axillary  aneurism  encroaches 
on  the  neck,  it  may  be  neeessjiry  to  diviile  the  outer  half  or  two-thirds  ol  (he  S'alenus  antieus 
musclc,  m  as  to  ijlaee  the  ligature  an  the  vesj>el  at  a  greater  distance  fmm  the  sac.  The  *»nera- 
tion  is  jjertormeti  exactly  in  (he  .ssinie  way  a.**  ligatur*^  of  the  third  portion,  until  the  Scalenus 
unticns  i»  e.\jK)sed,  wdten  it  is  to  be  divided  on  a  director  (never  to  a  greater  extent  than  its  outer 
two-thirds  L  and  it  ivninediately  retnvcts.  The  operation  is  therefore  merely  an  uxtension  of  liga- 
ture of  the  third  portion  of  the  vessel. 

In  those  eases  of  aneurism  of  the  axillary  or  subclavian  arterj'  which  enertiach  uwm  the 
outer  (>ortion  of  the  Scalenus  muscle  to  such  an  extent  that  a  liL'atuiv  cannot  l>e  applie<i  in  that 
situation,  it  may  l«'  tlecuied  advisjible,  as  a  l:L«;t  rest>ui\-e,  to  lie  the  first  portion  of  the  subcla- 
vian arte  r>-.  ()n  the  [*'{\  side  this  otx*nit{on  is  almost  impracticable:  the  great  depth  of  the 
artery  from  the  surface,  its  intimate  relatirm  with  the  pleura,  and  its  clo.s*.'  proximity  to  the 
thoracic  duet  and  to  so  many  important  veins  and  nerves.  |>res*'nt  a  ."^eries  of  difficulties  which  it 
i.«  next  to  impossible  to  ovea-<une.'  On  the  right  side  the  operaiion  is  prjicticuble,  and  has  Ijeen 
jierforujed,  thuugh  never  with  suceesi*.  Tlie  main  objection  to  the  operation  in  this  situatinn  is 
the  smuilness  of  the  interval  which  usually  exists  between  the  commencement  of  the  vessel  and 
the  origin  of  the  nearest  br.itich.  The  itpcnition  may  l)e  pertbrmed  in  the  fnlluwing  manner: 
The  natient  l>eing  nlacetj  on  the  labk'  in  the  horizontal  [msition  with  the  tieck  extended,  an  incis- 
i4>n  sliould  lit!  maJe  along  the  upper  border  of  the  inner  part  of"  the  clavicle,  and  a  second 
alonir  the  inner  Ixirder  of  the  Sterno-mastoid,  meeting  the  former  at  an  angle.  The  sternal 
altarhincnt  of  the  Sterno-m;istoid  nniy  now  be  divided  on  a  director  and  turned  outwartl ;  a  lew 
small  arteries  and  veins,  and  occasionally  the  anterior  jugular,  ujust  he  avoifled,  or.  if  tictessarj', 
ligatured  in  two  places  ami  divided,  and  the  Sterno-liyoid  an<i  Sterno-thyroid  muscles  divided  \i\ 
the  same  maimer  as  the  preceding  muscle.  After  tearing  through  the  deep  ftist'ia  with  the  finger- 
nail, the  internal  jugular  vein  will  Ih*  seen  crossiuL'  the  suWavian  artery  ;  this  should  1*  nresseil 
jLside  and  tlie  artery  seeurtrd  by  passing  the  needle  from  below  upwanb  liy  whieh  the  pleura  is 
more  effectually  avoided.  The  exact  position  «d' the  vagus  nerve,  the  ixH.*urrent  laryngeal,  the 
phrenic  and  syuif»alheiie  nerves  should  be  remembered,  and  the  hgature  should  l»e  applictl  near 
the  origin  of  the  vertebral,  in  order  to  afk)rd  .is  much  nwim  as  possible  for  the  furtnation  of  a 
coainilutn  Iwtween  the  liiratnre  ami  the  origin  of  the  vessel,  ll  should  be  r»MneinlMred  that  the 
right  suln-lavian  arter>'  is  occasionally  deeply  placed  in  the  first  part  of  its  course  when  it  arises 
from  the  left  side  of  the  aortic  arch,  and  pas,ses  in  such  eases  Ix'tiind  the  oesojihagus  or  between 
It  and  the  trachea. 

CoUateral  Circulation.— A fb-r  ligature  of  the  third  part  of  the  sulxdavtan  artery  the  col- 
lateral ciivulution  is  mainly  established  l)V  three  .^wts  of  vessel,  thus  descril»ed  in  a  dissection: 

"I.  A  ix»sterior  .set,  consisting  of  the  suprascapular  and  |>o8(crior  scapular  branches  of  the 
subclavian.  ana.stomosing  with  the  median  l>ranch  from  the  subsc-apular  fnun  the  axillary. 

"2.  An  internal  set  prtniuced  by  the  connection  of  tlie  internal  mamnmr>-  on  the  one  hand, 

'  The  operation  was,  however,  |>erform«il  in  New  York  tiy  Iir.  J.  K.  RtMlgers,  and  the  case  U 
related  in  A  Syatan  of  .S'«rycry,  ediie<J  by  T.  Holmes,  2«i  eil    vol.  iii.  pp.  620.  etc. 
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with  the  superior  and  loug  thoracic  arterit*,  anJ  the  branches  from  the  subscapular  on  the 
other. 

"  3.  A  miciille  or  axilhiry  set,  which  conaisled  of  a  number  of  small  vesfjols  derived  from 
brauches  uf  the  subclavian,  above,  and.  icussin;:  t!iroii>*h  the  axilla,  terminated  eitlier  in  the 
main  trunk  i>r  .some  of  the  branches  of  the  axiilarj-  below.  This  laj*t  set  presented  most  con- 
spicuou.sly  the  |»eculiar  character  of  newly-formed  or,  rather,  dilated  arteries,  being  excessively 
tortuous,  and  tonuing  a  complete  plexus. 

''Tile  chief  a^ent  in  the  rcst^iration  of  the  axillary  artery  btlow  the  tumor  was  the  sub- 
scapular artery,  which  communicated  most  freely  with  the  internal  mammary,  suprascapular, 
anil  p«isterior  scapular  hranchcs  of  the  subclavian,  from  all  of  which  it  received  so  great  an 
influx  of  hlood  as  to  dilate  it  to  three  limes  its  natund  size/' 

When  a  ligature  is  applied  to  the  lin*t  pari  of  the  subclavian  arter>',  the  collateral  ciivula- 
tion  is  carried  on  by — 1,  the  anastomosis  between  the  sui>erior  and  inferinr  thyniid  ,  '1,  ihc  anas- 
toraosis  of  the  two  vertebrals ;  3,  tlie  anastomosis  of  the  internal  ujarnmary  with  the  deep 
epigastric  and  the  aortic  intcrfostals ;  4,  the  superior  intenostal  ana.stotuosing  with  ihe  aortk- 
jntercostals ;  .'),  the  profunda,  tx-rvicis  anastomosmg  with  the  princcps  eervicis;  6,  the  scapular 
branches  of  the  thyniid  axis  anastomosing  with  the  branehes  of  the  axillarjs  and  7,  the  thoracic 
branches  of  the  axdlary  anastomosing  with  the  aortic  intcrcrjstals, 
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These  are  four  in  number.  On  the  left  side  all  four  branches,  the  veriebmh 
the  internal  tinnnmart/^  the  thifroid  axh,  aiitl  the  xiiiH^rior  ititcrrogtal,  generally 
arise  from  the  first  portion  of  the  vessel ;  but  on  the  right  side  the  superior  inter- 
costal usually  arises  from  the  .second  portion  of  the  vessel.  On  both  sides  of  the 
body  the  first  three  bniiiche.s  arise  close  together  at  the  inner  mjirfriti  of  the  ?^ca- 
lenus  amicus,  in  the  majority  of  cases  a  free  interval  of  half  an  iuch  to  an  inch 
existing  between  the  cotumetu'cment  of  the 
artery  and  the  origin  of  the  nearest  branch  ; 
in  a  smaller  number  of  cases  an  interval 
of  more  than  an  inch  exists,  never  exceed- 
ing an  inch  and  three-fiuarters.  In  a  very 
few  instances  the  interval  had  been  found 
to  be  less  than  half  an  inch. 

The  Vertebral  Artery  ( Fig.  352)  is  gen- 
erally the  first  and  largest  branch  of  the 
subclavian ;  it  arises  from  the  itpper  and 
back  part  of  the  first  portion  of  the  vessel, 
ami,  passing  upward,  enters  the  foramen 
in  the  trnnsvei-se  process  of  the  sixth  cerv- 
ical vertebja,*  and  ascends  through  the  for- 
amina in  the  transverse  processes  of  all  the 
vertebrae  above  this.  Above  the  upjicr  bor- 
der of  the  axis  it  inclines  outward  and  upward  to  the  foramen  in  the  transverse 
process  of  the  atlas,  through  which  ic  passes;  it  then  winds  backward  behind  its 
articular  process,  runs  in  a  deej>  groove  on  the  iijjper  surface  of  the  posterior 
arch  of  this  botie,  and,  passing  beneath  the  posteriru'  occipito-atluntal  ligament, 
pierces  the  dura  mater  and  enters  the  skull  through  the  foramen  magnttm.  It 
then  passes  forward  and  upward  to  the  front  of  the  medulla  obhmgata,  anil  unites 
with  the  vessel  of  the  opposite  side  at  the  lower  border  of  the  pons  Varolii  to 
form  the  banlar  artery. 

Belations. — At  its  origin  it  is  situated  behind  the  internal  jugular  vein  and 
inferior  thyroid  artery  and  near  the  spine;  it  lies  between  the  Longus  colli  and 
Scalenus  anticus  muscles,  having  the  thoracic  duct  in  front  of  it  un  the  left  side. 
Within  the  foramina  formed  by  the  transverse  processes  of  the  vertebrte  it  is 
accompanied  by  a  plexus  of  nerves  from  the  inferior  cervical  ganglion  of  the 
sympathetic,  and  is  surrounded  by  a  dense  plexu.s  of  veins  which  unite  to  form  the 

*  Gw^s  UoftpiUil  Rqxrr(j>,  vol.  1.  1836:  case  of  axillary  nnetirism,  in  which  Mr.  Aston  Key  liad 
lied  the  subclavian  artery  on  the  outer  edge  of  the  Scalenus  muscle  twelve  years  previouf<ly. 

'  The  vertebral  artery  sometimea  enters  the  foramen  in  the  transverse  procests  of  the  fifth  ver- 
tebra. Dr.  Srayili,  who  lied  this  artery  in  the  living  subject,  found  it,  in  one  of  his  disseciions.  pass- 
ing into  the  foramen  in  the  seventh  vertebra. 


;^f*. 


><s 


Ficj.  360.— Plan  of  the  branches  of  the  right 
subclavian  artery. 


584 


THE   ARTERIES. 


vertebral  vein  at  the  lower  part  of  the  neck.  It  is  situated  in  front  of  tlic  cervical 
nerves  as  they  issue  from  the  intervertebral  foramina.  AVhilst  winding  round  the 
articular  pr*>cess  of  the  atlas  it  is  contained  m  a  triangular  space  {suboccipital 
triamjh')  formed  by  tbe  Rectus  capitis  posticus  major,  the  8(iperiorand  the  Inferior 
obliime  muscles ;  and  at  this  point  is  covered  by  the  Com|ilex»is  muscle.  Within 
tlie  skull,  as  it  winds  round  the  medulla  oblongata,  it  is  phiced  between  the  hypo- 
glossal nerve  and  the  anterior  root  of  the  suboccipital  nerve,  beneath  the  first 
digitation  of  the  ligamentnm  denticulatum,  and  finally  lies  between  the  dwra  raater 
covering  the  basilar  process  of  the  occipital  bone  and  the  anterior  surface  of  the 
mediilhi  oblongata. 

Branches.- — These  may  be  divided  into  two  sets — those  given  off  in  the  neck 
and  those  within  the  cranium. 


Cerirical  Branches, 

Lateral  Spinal. 
Muscular. 


Cranial  Branches. 

Posterior  Meningeal. 
Anterior  Spinal. 
Posterior  Spinal. 
Posterior  Inferior  Cerebellar. 


The  lateral  spinal  branches  enter  the  spinal  canal  through  the  intervertebral 
foramina  and  divide  into  two  branches.  Of  these,  one  passes  along  the  roots  of 
the  nerves  to  supply  the  spinal  cord  and  its  membranes,  anastomosing  with  the 
other  arteries  of  the  spinal  cord;  the  other  divides  into  an  ascending  and  a 
descending  branch,  which  unite  with  similar  hranches  from  the  artery  above  and 
below,  so  that  two  lateral  anastomotic  chains  are  formed  on  the  posterior  surface 
of  the  bodies  of  the  vertebrio  near  the  attachment  of  the  pedicles.  From  these 
anastomotic  chains  hi'anches  are  given  oft'  to  supply  the  periosteum  and  the  bodies 
of  the  vertcbrie,  and  to  communicate  with  similar  branches  from  the  opposite  side  ; 
from  these  latter  small  branches  are  given  off  which  join  similar  branches  above 
and  below,  so  that  a  central  anastomotic  chain  is  formed  on  the  posterior  surface 
of  the  bodies  of  the  vertebrte. 

Muscular  branches  are  given  off  to  the  deep  muscles  of  the  neck,  where  the 
vertebral  artery  curves  round  the  articular  process  of  the  atlas.  They  anastomose 
with  the  occipital  and  with  the  ascending  and  deep  cervical  arteries. 

The  posterior  meningeal  arc  one  or  two  small  branches  given  off  from  the 
vertebral  ojjpositc  tbe  foramen  magnum.  They  ramify  between  the  bone  and  dura 
mater  in  the  cerebellar  fo.'«SiC,  and  supply  the  fatx  cerebelli. 

Tbe  anterior  spinal  is  a  snuill  branch,  though  larger  than  the  posterior  spinal, 
which  arises  near  the  termination  of  tbe  vertebml,  and,  descending  in  front  of  the 
mediilbi  oblongata,  unites  witli  its  fellow  uf  the  opposite  side  at  about  the  level  of 
the  foramen  magnum.  The  single  trunk,  thus  formed,  <lescends  on  the  front 
of  the  spinal  cord,  and  is  reinforced  by  a  succession  of  small  branches  which 
enter  the  spinal  canal  through  the  intervertebral  foramina;  these  branches  are 
derived  from  the  vertebral  ami  ascending  cervical  of  the  inferior  thyroid  in  the 
neck;  from  the  intercostal  in  the  dorsal  region;  and  from  the  Inrabar,  ilio- 
lumbar, and  lateral  sacral  arteries  in  the  lower  part  of  the  spine.  They  nnite,  by 
means  of  ascending  and  descending  branches,  to  form  a  single  anterior  median 
artery,  which  extends  as  far  as  the  lower  part  of  the  spinal  cord.  This  vessel  is 
placed  in  the  pia  mater  along  the  anterior  median  fissure:  it  supplies  that  mem- 
brane and  the  substance  of  the  conl,  and  sends  off  branches  at  its  lower  part  to 
be  distributed  to  the  cauda  eipiina,  and  ends  on  the  central  fibrous  prolongation 
of  the  cord. 

The  posterior  spinal  arises  from  the  vertebral  at  the  side  of  the  medulla 
oblongata  :  passing  backward  to  tbe  jiosterior  aspect  of  the  spinal  cord,  it  descends 
on  each  side,  lying  behind  the  posterior  roots  of  tbe  spinal  nerves,  and  is 
reinforced  by  a  succession  <if  small  branches  which  enter  the  spinal  canal  through 
the  intervertebral  foramina,  and  by  which  it  is  continued  to  tbe  lower  part  of  the 
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cord  and  to  the  caiida  eijuina.     Brancbes  from  these  vessels  form  a  free  iinasto- 

[njosis  round  the  posterior  roots  of  tbe  spinal  nerves,  and  communicate,  by  means 

[of  very  tortuous  transverse  branches,  with  the  vessel  *d*  the  opposite  side.     At  it.s 

^  commencement  it  gives  off  an  ascen<iiri<^  branch,  which  tenuinates  on  the  side  of 

the  fourth  ventricle. 

The  posterior  inferior  cerebellar  artery  (Fig.  3.>4X  the  lart^esl  branch  of  the 
vertebral,  winds  backward  round  the  upper  part  of  the  medulla  oblongata,  passing 
between  the  origin  of  the  pneumogastric  and  spinal  accessory  nerves,  over  the 
restiforni  body  to  the  under  surface  of  the  cerebellum,  wliere  it  divides  into  two 
.branches — an  internal  one,  which  is  continued  backward  to  the  notch  between 
'the  two  hemispheres  of  the  cerebellum  ;  and  an  external  one,  which  supplies  the 
under  surface  of  the  cerehelhim  as  far  as  its  outer  border,  where  it  anastomoses 
with  the  anterior  inferior  cerebellar  and  tbe  superior  cerebellar  branches  of  the 
basilar  artery.  Branches  from  this  artery  supply  the  choroi<l  plexus  of  the  fourth 
ventricle. 

Surgical  Anatomy.— The  vertebral  artery  has  l*cn  (icfl  in  scventl  instances:  I,  for 
wouiid.s  or  trauumttc  aneurism;  1,  after  ligature  of  the  iuiu»miiiate,  either  at  the  same  time  to 
prevetit  ha?in<>rrhau:e,  or  later  on  to  arrest  bleciliag  where  it  has  wcurred  ut  ihe.stijit  of  ligature; 
ami  X  in  t'jiilt'jkHy.  Id  the.se  liitt*!r  citses  the  trejituieu!  \\'a&  Ix'en  reet^mmejided  hy  th. 
Ale.MO»tJ*T  of  Liverpool  in  the  ho[>e  that  by  diminishing  the  supply  of  blood  to  the  posterior 
part  of  the  brain  anil  the  spinal  cord  a  diminution  or  cessation  of  the  epileptic  fit.n  would  result. 
The  operation  of  lii^iiturt-  of  the  vertebral  ia  performed  by  making  an  incision  along  the  posterior 
Injrder  of  the  Sterno-tna.stoid  muHcle,  jnnt  alxjve  the  eluviele.  The  mujstle  is  pullctl  to  the 
inner  side,  and  the  anterior  luben-le  of  the  transverse  jvrocess  of  the  sixth  eervical  vertebra 
^mirht  tiir  A  deep  layer  of  fa-s^^ia  l»emg  now  divivled,  the  interval  between  the  Scalenus  anticus 
and  the  Ljncus  colli  just  Ik-Iow  their  insertion  into  the  tubeix-le  is  defined,  and  the  aiten,'  and 
vein  found  in  the  intersjtace.  Tlie  vein  Is  to  l>e  drawn  lu  the  outer  siiie,  and  the  aneurism 
needle  passed  Ironi  williuut  inward.  Urs.  Kam.'jkill  and  JJright  have  pointed  out  that  severe 
pain  at  tho  baek  of  the  hea<t  may  Jxi  symntotnatif  of  dt.>M;■!^^e  of  the  vertebral  artery  just 
before  it  enters  the  skull.  This  is  explained  hy  the  close  connection  <if  the  artery  with  the  sub- 
cK.'eipital  nerve  in  the  groove  on  the  posterior  ardi  of  the  atlas.  Diw^ase  of  the  same  artery  bus 
been  also  said  to  alTe(-t  speiH'h.  from  pressure  on  the  hypoglossid  where  it  is  iu  relation  witii 
the  vessel,  leading  to  paralysis  uf  the  museles  of  the  tongue. 

The  Basilar  Artery,  so  named  from  its  position  at  the  base  of  the  skull,  is 
a  single  trunk  formed  by  the  junction  of  the  two  vertebral  arteries  ;  it  extends 
from  the  posterior  to  the  anterior  border  of  the  pons  A'arolii^  lying  in  its 
median  groove,  under  cover  of  the  arachnoid.  It  ends  by  dividing  into  two 
branches,  the  posterior  crrebral  arteries.  Its  branches  are,  on  each  side,  the 
following : 

Transverse.  Superior  Cerebellar. 

Anterior  Inferior  Cerebellar.  Posterior  Cerebral. 

The  transverse  branches  supply  the  pons  Vandii  and  adjacent  parts  of  the 
brain,  one  branch.,  the  iiitfrnal  auditorif^  accompanies  the  auditory  nerve  into 
the  internal  auditory  meatus:  and  another,  tbe  anterior  irtferior  eereheUar  artery, 
pai»ses  across  the  crus  cerebelli,  to  be  distributed  to  the  anterior  border  of  the 
under  surface  of  tbe  cerebellum. 

The  superior  cerebellar  arteries  arise  near  the  termination  of  the  basilar. 
They  wind  round  the  crus  cerebri  close  to  the  fourth  nerve,  and,  arriving  at  the 
upper  surface  of  the  cerebellum,  divide  into  branches  which  ramify  in  the  pia 
mat^r  and  anastomose  with  the  branches  of  the  inferior  cerebellar  artery.  Sev- 
eral branches  are  given  to  the  pineal  gland  and  also  to  the  velum  interpositum. 

The  posterior  cerebral  arteries,  the  two  terminal  brauches  of  the  basilar,  are 
larger  than  the  preceding,  fnun  which  they  are  separated  near  their  origin  by  tbe 
third  nerves.  Winding  round  the  crus  cerebri,  they  pass  to  the  under  surface  of 
the  occipital  lobes  of  the  cerebrum  and  divide  into  three  main  branches.  Near 
their  origin  they  receive  the  posterior  communicating  arteries  from  the  internal 
carotid.     Tbe  branches  of  the  posterior  cerebral  artery  are^ — 


Postero-median  Ganglionic. 
Posterior  Choroid. 


Postero-Iateral  Ganglionic. 
Three  Terminal. 


586 


THE  ARTERIES, 


Tbe  postcro-median  fjangUonir  hranches  (Fig.  3o7)  are  a  cjrimj)  of  small  arteries 
which  arise  at  the  commencemt'iit  of  the  jwsterior  cerehral  artery ;  these,  with 
similar  brunches  from  the  posterior  c<<iiim»miratin*»,  pierce  the  posterior  perforated 
space  and  supply  the  iiiteriiul  surfaces  of  the  optic  thalami  and  the  walls  of  the 
third  ventricle.  Tfie  po»t»-rhir  ehiroid  enters  the  interior  of  tbe  hrain  beneath  the 
posterior  horder  of  tbe  eorj)US  callosum  and  supplies  tbe  velum  interpositum  and 
tbe  choroid  plexus.  The  postero-Iateral  (/tifigftoitte  branches  are  a  group  of  small 
arteries  which  arise  from  the  posterior  cerehral  artery  after  ii  has  turned  round 
the  crus  cerebri;  tbev  snpjily  a  considerable  portion  of  the  optic  thalamus.  The 
ierminal  branches  are  distributed  as  follows  :  the  first  to  the  uncinat*'  gyrus;  the 
secoml  to  the  temporo-sjihenoidal  lobe;  an<i  tbe  third  to  the  cuneus  or  the  occip- 
ital lobule. 

Circle  of  Willis. — The  remarkable  anastomosis  which  exists  between  the 
branches  of  the  internal  carotid  and  vertebral  arteries  at  the  base  of  tbe  brain 
constitutes  tbe  circle  of  Willis.  It  is  formed,  in  front,  by  the  anterior  cerebral 
arteries,  branches  of  the  internal  carotid,  which  are  connected  together  hy  the 
anterior  communicating ;  behind,  by  the  two  jjosterior  cerebrals,  branches  of  the 
basilar,  which  are  connected  on  each  side  with  tbe  internal  carotid  hy  the  pos- 
terior communicating  arteries  (Fig.  354).  It  is  by  this  anastomosis  that  the  cere- 
bral circulation  is  equalized,  and  provision  made  for  effectually  carrying  it  on  if 
one  or  more  of  the  branches  are  obliterated.  The  parts  of  tbe  brain  included 
within  this  arterial  circle  are — the  lamina  cinerea.  the  commissure  of  tbe  optic 
nerves,  the  infundibulum,  the  tuber  cinereum,  tbe  corpora  albicantia,  and  tbe 
posterior  perfuratetl  space. 

The  Thyroid  Axis  (Fig.  347)  is  a  short  thick  trunk  which  arises  from  the  fore 
part  of  the  first  portion  of  tbe  subclavian  ai-tery,  close  to  the  inner  border  of  the 
Scalenus  anticiis  muscle,  and  divides,  almost  immediately  after  its  origin,  into 
three  branches — the  inferior  tht/roid,   suprascapul>n\   and  (r(im<ri'rgfiliit  rolli. 

The  Inferior  Thyroid  Artery  ]»asses  upward,  in  a  serj»entine  course,  behind  the 
sheath  of  the  common  carotid  vessel  and  sym])athetic  nerve  (the  middle  cervical 
ganglion  resting  upon  it),  and  in  front  of  the  vertebral  artery,  recurrent  laryngeal 
nerve,  and  Longus  colli  muscle,  and  is  distributed  to  the  under  surface  of  the 
thyroid  gland,  a na^itomosing  with  the  superior  thyroid  and  with  the  corresponding 
artery  of  the  opposite  side.     Its  branches  are — the 

Infei'ior  Laryngeal.  CEsophageal. 

Tracheal.  Ascending  Cervical. 

Muscular. 

The  inferior  laryngeal  brancli  ascends  upon  tbe  trachea  to  the  back  part  of  tbe 
larynx,  in  company  with  the  recurrent  laryngeal  nerve,  and  supjdies  the  muscles 
and  mucous  membrane  of  this  part,  anastomosing  with  the  branch  from  the  oppo 
site  side  and  with  the  larvngeal  branch  from  the  superior  thyroid  artery. 

The  tracheal  branches  are  distributed  upon  the  trachea,  anastomosing  beb»w 
with   the  hronciiiai  arteries. 

The  {Esophageal  branches  are  distributed  to  tbe  cesophagus,  and  anastomose 
with  the  « esophageal   branches  of  the  aorta. 

The  ascending  cervical  is  a  small  branch  which  arises  from  the  inferior  thyroid 
just  where  that  vessel  is  pa.ssing  behind  the  common  carotid  artery,  and  runs  up 
on  tbe  anterior  tubercles  of  tbe  transvei-se  processes  of  the  cervical  vertebnv  in 
the  interval  between  the  Scalenus  anticus  and  Rectus  capitis  anticus  major.  It 
gives  branches  to  the  muscles  of  the  neck,  which  anastomose  with  branches  of  the 
vertebral,  and  sends  *uie  or  two  branches  into  the  spinal  canal  through  the  inter- 
vertebral foramina  to  be  distributed  to  the  spinal  cord  and  its  membranes*  and  to 
the  bodies  of  the  vertebnTP  in  the  same  manner  as  the  lateral  spinal  branches  fi*om 
the  vertebral.      If  anastonifiscs  with  tbe  ascending  pharyngeal  artery. 

The  muscular  branches  supply  the  depressors  <d'  the  hyoid  bone,  the  Lnngua 
colli,  the  Scalenus  anticus,  and  the  Inferior  constrictor  of  the  pharynx. 
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Surgical  Anatomy.— This  artery  is  S4<metiines  tied,  in  conjunction  with  the  rii  peri  or  thy- 
roid, in  c:ises  of  hrcmchix'ole.  An  incision  is  njiwlo  along  the  antori(jr  lM>rder  of  (he  Stfrno-oias- 
toid  down  to  the  ekvicle.  After  the  deep  fascia  has  been  divided,  the  Sterno-mastoid  amlearo- 
tid  vessels  are  drawn  outward  and  the  e:irolid  (Cha^JSjugnac's)  tulwrcle  .soutrht  for.  The  vessel 
will  l>e  found  just  below  this  tiiberele,  between  the  carotid  sheath  on  the  outer  side  of  the  trachea 
and  oesophagus  on  the  \nw.x  side.  In  passing'  the  ligature  great  care  must  be  exercised  to  avoid 
intludtng  the  recurrent  laryngeal  nerve. 

The  Suprascapular  Artery  (trausversalis  humeri),  smaller  than  the  trans versalis 
colli,  passes  oWinuely  from  within  outward,  across  the  root  of  the  neck.  It  at 
first  lie.s  on  the  lower  part  of  the  !>eaU'nu.s  amicus,  being  covered  by  the  Sterno- 
mastoid  ;  it  then  crosses  the  subclavian  artery,  and  runs  outward  behind  and  par- 
allel with  the  clavicle  and  Subclaviiin  muscle,  and  beneath  the  posterior  belly  of 
the  Orao-hyoid,  to  the  superior  boriler  of  the  scaimla,  where  it  passes  o\er  the 
transverse  ligament  of  the  scapula  to  the  supraspinous  fossa.  In  this  situation  it 
lies  close  to  the  bone,  and  ramifies  betw^een  it  and  the  Supraspinatus  muscle,  to 
which  it  is  mainly  distributed,  giving  off  a  communicating  branch  which  crosses 


fotterior  acaputar. 


f>upt'agt'apula  r. 


Arrnmifti  tiraneh 
t^f  77itfrarico-aeromiaH4, 
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the  neck  of  the  scapula,  to  reach  the  infraspinous  fossa,  where  it  anastomoses  with 
the  dorsal  branch  of  the  subscapular  artery.  Besides  distributing  branches  to  the 
Sterno-mastoid  and  neighboring  muscles,  it  gives  off  a  fdipra-arru/HMl  branch, 
which,  piercing  the  Trapezius  muscle,  supplies  the  cutaneous  surface  of  the  acro- 
mion, ana.stomosing  with  the  acromial  thoracic  artery.  As  the  artery  passes  over 
the  transverse  ligament  of  the  scapula  a  branch  descends  into  the  subscapular 
» fossa,  ramifies  beneath  that  muscle,  and  anastomoses  with  the  posterior  and  sub- 
scapular arteries.  It  also  supplies  the  shoulder-joint  and  a  nutrient  branch  to  the 
clavicle* 

The  Transversalis  Colli  passes  transversely  outward,  across  the  upper  part  of 
the  subclavian  triangle,  to  the  anterior  margin  of  the  Trapezius  muscle,  beneath 
which  it  divides  into  two  branches,  the  sttperfidal  eermeal  and  the  posterior  scap- 
ular. In  itM  passage  across  the  neck  it  crosses  in  front  of  the  Scaleni  muscles  and 
the  brachial  plexus,  between  the  divisions  of  which  it  sometimes  passes,  and  is 
covered  by  the   Platysma,   Sterno-mastoid,  Oino-hyoid,  and  Traj>ezius   muscles. 

The  superficial  cervical  ascends  beneath  the  anterior  margin  of  the  Trajjezius, 
distributing  branches  to  it  and  to  the  neighboring  muscles  and  glands  in  the  neck, 
and  anastomoses  with  the  superficial  branch  of  the  arteria  princeps  cervicia. 

The   posterior   scapular,    the   continuation   of  the  transversalis    colli,   passes 
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beneath  the  Levator  aiiguli  sciipwUx"  to  the  .superior  angles  "f  the  scapuhi.  It  now 
descends  along  the  posterior  border  of  that  boue  as  far  an  the  inferior  angle,  where 
it  amistomoses  with  the  stibscapular  branch  of  the  axillary.  In  its  course  it 
is  covered  by  the  Rhomboid  muscles,  supplying  them  and  the  Latissimiis  donsi  and 
Trapezius,  and  anastomosing  with  the  suprascapular  ami  subscapular  arteries  and 
with  the  posterior  branches  of  some  of  the  intercostal  arteries. 

Peculiarities. — The  ntperficial  cenn'cnl  frctjuently  arises  as  a  separate  branch  from  the 
th.\Toid  axis;  and  the  posterior  scapular,  fruin  tlie  third,  more  rarely  from  the  seeoiid.  part  of 
the  subclavian. 

The  Internal  Mammary  arises  from  the  under  surface  of  the  first  portion  of 
the  subclavian  artery,  opposite  the  thyroid  axis.  It  descends  behind  the  costal 
cartilage  of  the  first  rib  to  the  inner  surface  of  the  anterior  wall  of  the  chest, 
resting  against  the  costal  cartilages  about  half  an  inch  from  the  margin  of  the 
sternum;  and  at  the  interval  between  the  sixth  and  seventh  cartilages  divides 
into  two  branches,  the  rmotciflo'pkretn'f  and  sitpen'or  cjiu/nsfrre. 

Relations.— At  its  origin  it  is  covered  1>y  the  internal  jugular  and  subclavian 
veins  and  crosse<i  by  the  phrenic  nerve.  In  the  upper  jiart  of  the  thorax  it  lies 
against  the  costal  cartilages  and  Internal  intercostal  muscles  in  front,  and  is 
covered  by  the  pleura  behind.  At  the  lower  part  of  the  thorax  the  Triangularis 
stern i  separates  the  artery  from  the  pleura. 

The  branches  of  the  internal  mamwiurv  are — 


Comes  Nervi  Phrenici  (Superior  Phrenic). 

Mediastinal. 

l^ericardiac. 

Sternal. 


Anterior  Intercostal. 
Perforating. 
Musculo- jihrenic. 
Superior  Epigastric. 

The  comes  nervi  phrenici  (superior  pkrenic),  is  a  long  slender  branch  which 
accompanies  the  phrenic  nerve,  between  the  pleura  and  pericardium,  to  the 
Diaphragm,  to  whicli  it  is  distributed,  anastomosing  with  the  other  phrenic 
arteries  from   the  internal  mammary  and  abdominal  aorta. 

The  mediastinal  branches  are  small  vessels  which  are  distributed  to  the  areolar 
tissue  and  lymphatic  glands  in  the  anterior  mediastinum  and  the  remains  of  the 
thymus  gland. 

The  pericardiac  branches  supply  the  upper  part  of  the  anterior  surface  of  the 
pericardium,  the  lower  part  receiving  branches  from  the  musculo-|>brenic  artery. 

The  sternal  branohea  are  distributed  to  the  Triangularis  sterui  and  to  the 
posterior  surface  of  the  sternum. 

The  mediastinal,  pericardiac,  ami  sternal  branches,  together  with  some  twigs 
from  the  comes  nervi  phrenici,  anastomose  with  branches  from  the  intercostal  and 
bronchial  arteries,  and  form  a  minute  plexus  beneath  the  pleura,  which  has  been 
named  by  Turner  the  nuhfth  urnl  mediastinal  plexus. 

The  anterior  intercostal  arteries  supply  the  five  or  six  upper  intercostal  spaces.' 
The  branch  corresponding  to  each  space  soon  divides  into  two.  or  the  two 
branches  may  come  ofl'  separately  from  the  parent  trunk.  The  small  vessels  pass 
outward  in  the  intercostal  spaces,  one  lying  near  the  lower  margin  of  the  rib 
above,  and  the  other  near  the  upper  margin  of  the  rib  below,  and  anastomose 
with  the  intercostal  arteries  from  the  aorta.  They  are  at  first  situated  between 
the  pleura  and  the  Internal  intercostal  muscles,  and  then  between  the  Internal 
and  External  intercostal  muscles.  They  supply  the  Intercostal  muscles,  and,  by 
branches  which  perforate  the  External  intercostal  muscle,  the  Pectoral  muscles 
and  the  mammary  glancl. 

The  perforating  arteries  correspon*!  to  the  five  or  six  upper  intercostal  spaces. 
They  arise  from  the  internal  mammary,  pass  forward  through  the  intercostal 
spaces,  and.  curving  outward,  supjdy  the  Pcdonilis  major  and  the  integument. 
Those  which  correspond  to  the  second,  third,  and  fourth  spaces  are  distributed  to 
the  mammary  gland.      In  females,  during  lactatiiui,  these  branches  are  of  large  size. 

The  musctilo- phrenic   artery   is    directed   oblitjuely  downward  and   outward. 
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behind  tlie  Oiirtila;:;!*-*  nf  the  false  ribs,  |ierfi>rating  tlicDiajihragm  at  the  eighth  or 
ninth  rih.  jiij<1  teruiinating,  eonsiilerably  retiitoed  in  size,  opposite  the  last  inter- 
costal !*pace.  It  gives  off"  anterior  inlereostal  arteries  to  each  of  the  intercostal 
spaces  across  uhich  it  passes;  these  diminish  in  size  as  the  spaces  decrease  in 
length,  and  are  distributed  in  a  manner  precisely  similar  to  the  anterior  intercostals 
from  the  internal  manimarv.  The  musculo-phrenie  also  gives  branches  to  the 
lower  part  of  the  pericardium,  and  others  which  run  backward  to  the  Diaphragm 
and  downwani  to  the  abdominal  muscles. 

The  superior  epigastric  continues  in  the  original  direction  <>f  the  internal 
raammar}* ;  it  descends  through  tbecelinhir  interval  between  the  costal  and  sternal  j 
attachments  of  the  Diaj>bragm,  and  enters  the  sheath  of  the  Rectus  abdominis 
muscle,  at  first  lying  befiind  the  muscle,  and  then  perfnating  it  and  supplying  it, 
and  anastomosing  with  the  deep  epigastric  artery  from  the  external  iiiac.  Some 
vessels  perforate  the  shealh  of  the  Rectus,  and  su|*ply  the  muscles  nf  the  abdomen 
and  the  integument,  and  a  small  branch,  which  passes  inward  u|>(Hi  the  side  of  the 
ensiforra  appendix,  anastomoses  in  front  of  that  cartilage  with  the  artery  of  the 
opposite  side. 

Surgical  Anatomy .^Tlie  ot^urse  of  the  intcrnjil  mamnuin.'  arter>'  maty  Ik'  defined  by  draw- 
irik:  :i  lirnL'  iuTuSH  tbe  six  upper  intorcfistal  spaces  liail'au  inch  fnuui  und  parallel  with  the  sternum. 
The  pi>sitiun  of  the  ve.ss«U  must  W  rt?uieiul>t'n'd,  as  it  is  liable  to  lx»  woiuiJed  in  stabs  of  the 
ehesl-wall.     It  is  most  eiusily  mached  by  a  transverse  incision  in  theswond  intercostal  space. 

The  Superior  Intercostal  (Fig,  3f>2)  arises  from  the  upper  and  back  part  of  the 
subclavian  artery,  behind  the  Anterior  scalenus  on  tbe  right  side,  and  to  the  inner 
side  of  tbe  muscle  on  the  left  side.  Passing  backward,  it  gives  oft'  the  dr*p  cervical 
hratit'h^  and  then  descends  behind  the  pleura  in  front  of  the  necks  of  the  first  two 
ribs,  and  inosculates  with  the  first  aortic  intercostal.'  In  the  first  intercostal 
space  it  gives  oft"  a  branch  which  is  tlistributed  in  a  manner  similar  to  the  distri- 
bution of  the  aortic  intercostals.  The  branch  for  the  second  intercostal  space 
usually  joins  with  one  from  tbe  aortic  intercogtals.  Each  intercostal  gives  oft'  a 
branch  to  the  posterior  spinal  muscles,  and  a  .small  one  which  passes  through  the 
corresj>onding  intervertebral  foramen  to  the  spinal  coni  and  its  membranes. 

The  deep  cervical  branch  (profunda  cervicis)  arises,  in  most  cases,  from  the 
su|K'rior  intercostal,  and  is  analogous  to  the  [tosterior  branch  of  an  atutic  inter- 
costal artery.  Passing  backward,  between  tbe  transverse  jirocess  of  tbe  i^eventh 
cervical  vertebra  and  tbe  first  rib,  it  runs  wp  the  back  }>art  of  the  neck,  between 
the  Comple.xtis  and  Semispinalis  colli  muscles,  as  high  as  the  axi.s,  supplying 
these  and  adj^icent  muscles,  and  anastouHJsing  ivith  tbe  deep  branch  of  the  arteria 
prineeps  cervicis  of  the  occipital  and  with  bratiches  which  pa.ss  outward  from  the 
vertebral. 

8rRGICAL  ANATO.MY  OF  THE  AXILLA. 

The  Aarilla  is  a  pyi*amidal  space,  situated  between  the  upjter  and  lateral  part  of 
the  chfst  an<l  the  inner  side  of  tbe  arm. 

Boundaries. — Its  apex,  which  is  directed  upward  toward  the  root  of  the  neck, 
correspoml.'!  to  the  int-erval  between  the  first  rib,  the  upper  edge  of  the  scapula, 
and  the  clavicle,  through  which  the  axillary  vessels  and  nerves  pass.  The  hft)f*\ 
ilirected  downward,  is  formed  by  thr  integument,  and  a  thick  layer  of  fascia 
extending  between  the  lower  border  of  the  Pectoralis  major  in  front,  and  the  lower 
border  of  the  Latissiniiis  d*rrsi  behind  ;  it  is  broad  internally  at  the  chest,  but 
narrow  and  pointed  externally  at  the  arm.  Tbe  anterior  bointdtin/  is  formed  by 
the  Pectoralis  major  and  minor  muscles,  the  former  covering  the  whole  of  the 
anterior  wall  of  the  axilla,  the  latter  covering  only  its  central  part.  Tbe  poHU-rior 
houndarif.  which  extends  somewhat  lower  than  the  anterior.  Is  formed  by  tbe  Sub- 
scapularis  above,  the  Teres  major  and  Latissimus  dorsi  below,  (hi  tbe  inner  aide 
are  the  first  fimr  ribs  with  their  corresponding  Intercostal  muscles,  and  part  of  the 
Serratus  magnus.     Un  the  outer  side,  where  tbe  anterior  and  posterior  boundaries 
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converge,  the  space  is  narrow,  and  Uounded  by  thii  humerus,  the  Coraco-linichialk 
and  Biceps  muscles. 

Contents, — This  spiit'o  contains  the  axillary  vessels  and  brachial  plexus  of 
nerves,  with  their  branches,  some  branches  of  the  intercosiiil  nerves,  and  a  large 
number  of  lynijjhatic  glands,  all  connected  together  by  a  <pmntity  of  fat  and  loose 
areolar  tissue. 

Their  Position. — The  axillary  artery  and  vein,  with  the  brachial  [dexus  of 
nerves,  extend  obliquely  ahmg  the  outer  houndary  of  the  axillary  space,  from  its 
apex  to  its  base,  and  are  placed  much  nearer  the  anterior  than  the  posterior  wull, 
the  vein  lying  to  the  inner  or  thoracic  side  of  the  artery  and  partially  concealing 
it.  At  the  fore  part  of  the  axillary  s]>ace,  io  contact  with  the  Pectonil  muscles, 
are  the  thoracic  branches  of  the  axillary  artery,  and  along  the  anterior  margin 
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Fw.  an— The  Kzillary  mterjr  and  Ite  branches. 

of  the  axilla  the  long  thoracic  artery  extends  to  the  side  of  the  chest.  At  the 
back  part,  in  contact  with  the  lower  margin  of  the  Subscapularis  muscle,  are  the 
Hubscapular  vessels  and  nerves ;  winding  around  the  lower  border  of  this  muscle 
is  the  domalis  scajiuUe  artery  and  veins:  and  toward  the  outer  extremity  of  the 
muscle  the  posterior  circumflex  vessels  and  the  circumflex  nerve  are  seen  curving 
backward  to  the  shoulder. 

Along  tiie  inner  or  thoracic  side  no  vessel  of  any  importance  exists,  the  upper 
part  of  the  space  being  crossed  merely  by  a  few  small  branches  fnmi  the  superior 
thoracic  artery.  There  are  some  important  nerves,  however,  in  this  situation — 
viz.  the  posterior  thoracic  or  external  res])imtory  nerve,  descending  on  the  sur- 
face of  the  Serratus  magnus.  to  which  it  is  distrihfjted;  and  peift«rating  the  upper 
and  anterior  part  of  this  wall,  the  intercost(>-humeral  ncive  or  nerves,  passing 
across  the  axilla  to  the  inner  side  of  the  arm. 

The  cavity  of  the  axilla  is  filled  by  a  quantity  of  loose  areolar  tissue  and  a  large 
number  of  small  arteries  and  veins,  all  of  which  are,  however,  of  inconsiderable 
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size,  and  numerous  Ivrnphatic  glands  :   these  are  from  ten  to  twelve  in  number,  and 
situated  chieHy  <m  the  thoracic  side  and  lower  and  back  part  of  this  space. 

Surgical  Anatomy*— The  axilla  is  «  spat-e  of  eotmiilorable  i>urffii-al  imnnrtaiu'e.  It  trans- 
mits the  Xax'Av  veisst'ls  aiiil  nerves  ta  tho  u|»i>t.T  extremity,  and  these  may  he  the  t*eat  uf  Injury  or 
(liseji.'<i' :  it  t^^>ntaiii?(  nnnienjiLs  lym|diatio  ffhiud^  whieh  nuiv  renjuire  reuioval  when  diseased  ;  in  it 
is  a  nuantity  of  l«3<xse  conmvtive  and  adipose  tissue  whidi  may  lie  readily  infiltrated  with  blood 
or  inflannnaforj'  exnilatictn.  and  it  tuay  l»e  the  wat  of  ranidly-grijwing  tum<»rs,  MonfMiver.  it  is 
eovertnl  at  it.s  base  by  thin  i^kin,  larjjely  supplied  with  i^ebaeeous  and  sweat  glands,  which  is  I're- 
f|Uently  the  seat  of  small  eutiineous  alja^esaes  and  b<jils.  and  of  eruptions  dne  to  irritation. 

In  suppuration  in  the  axilla  the  arrantreraent  of  the  fas»!inp  plays  a  very  inimmunt  part,  in  the 
direction  which  the  pus  takes.  As  dest^rilwd  on  page  470.  the  e<isto-oora(i)ia  tnemhr.ine,  uOer 
t.'overing  in  the  space  betwet?n  the  elaviele  and  the  u(«j>er  border  of*  the  Peetondis  niinur,  spHts 
to  enelose  this  nuis^le,  an»l,  rebleuding  at  its  lower  border,  bet'onies  incorporated  with  the  fascia 
coverint:  the  Peetoraiis  major  muscle  at  the  anterior  fold  of  the  axilla,  Thi.s  is  knnwn  a.s  the 
elavij>cctoral  fascia.  Suppurativni  may  take  place  either  superficial  t<»  or  Wneath  thi.«  layer  of 
fa.st'ia  ;  that  is,  either  l:>et ween  the  j>ectond.s  ur  below  the  pwttmdis  minor:  in  the  former  case, 
it  wnuld  point  either  at  the  anterior  hitnh-Tof  the  axilkrv  fold  or  in  the  jltoovc  between  the  Del- 
toid and  the  Peetonilis  major ;  in  the  latter,  the  pns  would  have  a  tendency  to  snrrrnmd  the  vessels 
and  nerves  and  asseend  intt*  the  neek,  that  Ixnne  the  direction  in  which  there  is  lea^st  resistance. 
Il<  projrres.H  toward  the  skin  is  iireventwl  hy  tlie  axillary  fawiu  ;  its  proc^rt^s  backward,  by  the 
Sernttus  majL-^nus ;  forward,  by  tlie  clavi-|>eetoral  fascia  :  inwanJ,  by  the  wall  of  the  thorax  ;  and 
outwanJ,  by  the  npf>er  limb.  The  pus  in  these  cases,  after  extemlint;  into  the  ne<^k,  haa  been 
known  to  spread  tnrout'li  the  sui>erinr  cipentng  of  the  thorax  into  rhe  mediastinum. 

In  openinif  an  axillary  alwcess  the  knife  f*hould  l>e  entered  in  the  floor  of  the  axilla,  nmlway 
between  the  anterior  atrd  po-sterinr  markdns  and  near  the  thoracic  sitle  of  the  (*paee.  It  is  well 
\ii  UH?  a  director  and  dres.sinir  foreep.><  atU^r  an  incision  has  been  made  through  the  skin  and  fascia 
in  the  manner  directed  by  the  late  iMr.  Hilton. 

The  student  should  attetjtively  con«ider  the  relation  of  the  vcsseJs  and  nenes  in  the  s(*veral 
fiarts  of  the  axilla,  f<jT  it  not  unfrefjuently  haiipens  that  tlie  surge<»n  is  called  upon  to  extirpate 
disea.-^ed  jidands  i\t  to  remove  a  tumor  from  tins  situation.  In  pertormiuL'  .such  an  operation  it 
will  be  neces.siiry  to  jirf>eee<l  with  much  caution  in  th<»  direction  of  the  outer  widl  and  a|>ex  of  the 
space.  lus  hero  the  ancillary  vcKsels  will  Iw  in  dancer  of  beinp  woimded.  TnyanJ  the  post eri<tr  wall 
it  will  l>e  necessiiry  to  avoid  the  suhscapular,  dorsali.s  senpuhe.  and  |H>sierior  circumflex  vessels, 
AlouL'  the  anterioT  wall  it  will  be  nece-sstin'  to  avoid  the  tlioracie  branches.  It  is  otdy  alonv  the 
iruier  or  thoracic  wail,  ati'l  in  the  centre  of  the  axillary  cavity,  that  there  are  no  vessels  of  any 
importance— a  fi*rtimate  cin^iun.Htance,  for  it  is  in  this  situation  more  especially  that  tumors 
reqniring  removal  ani  asiudly  situated. 

THE  AXILLABY  ARTBRY. 

The  Axillary  Artery,  the  eoiitiiiuation  of  the  subclavian,  commences  at  the 
lower  bortler  of  the  first  rib,  and  teniiinate.s  at  the  bnver  border  of  the  tendon  of 
the  Tere.<i  innjor  innsele,  where  it  takes  the  name  of  braehial.  Its  direetifm  varies 
with  the  position  "d'the  limb:  when  the  ann  lie.s  by  the  side  tif  the  eliest,  the 
vessel  forms  a  gentle  curve,  the  convexity  beiuj?  upward  and  ontwar<l;  when  it  is 
directed  at  rit^ht  angles  with  the  trunk,  the  vessel  is  nearly  straight ;  and  when 
it  is  elevated  still  higher,  the  artery  describes  a  curve  the  concavity  of  which  is 
directed  u}tward.  At  it.s  comniencetBent  the  artery  is  \ery  ileeply  situated,  but 
near  its  termination  is  superficial,  being  covered  only  by  the  skin  and  fascia.  The 
description  of  the  relations  of  this  vessel  is  facilitated  by  its  division  into  three 
portions,  the  first  portion  being  that  above  the  Pectoralis  minor;  the  second  por- 
tion, behinil ;  ynd  the  third  below,  that  muscle. 

The  flxst  portion  of  the  axillary  artery  is  in  relation,  in  front,  with  the  clavic- 
ular portion  of  the  Pectoralis  major,  the  costo-coraeoid  membrane,  the  external 
anterior  thoracic  nerve,  ami  the  acroniio-tboracic  an<l  cephalic  veins;  hehitul,  with 
the  first  intercostal  space,  the  corresponding  Intercostal  muscle,  the  second  and 
third  serrations  of  the  Serratns  magnus,  and  the  posterior  thoracic  nerve;  on  its 
miter  side,  with  the  brachial  plexns,  from  which  it  is  separated  by  a  little  cellular 
interval;  on  its  inner  or  thoracic  side,  with  the  axillary  vein. 

Relations  of  the  Fikst  Portion  of  the  Axillary  Artery. 

In  front, 
Pectoralis  major 
Costo-coraeoid  membrane. 
£xtemal  anterior  thoracic  nerve. 
Acromto- thoracic  and  <  V'i>balic  veins. 
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Outer  ndf. 

Brachial  plexua. 


Inner  side. 
Axillary  vein. 


Bffn'ntt 
First  Intercostal  space,  and  Fnten-ostal  muscle. 
Second  and  third  scrn»tions  of  Serraliis  wiagnuR. 
Posterior  thoracic  ntrve. 

The  second  portion  of  the  axillary  artery  lies  behind  the  Pectoralis  minor.  It 
is  covered,  m  fronf,  hv  the  Pectorali.s  major  and  minor  inuiseles ;  iiehhid,  it  is 
separated  from  the  Sitbscapularis  by  a  cellular  interval ;  on  the  iuuer  aide  is  the 
axillary  vein.  The  braebial  plexus  of  nerves  surrounds  the  artery,  and  separates 
it  from  direct  contact  with  the  vein  and  adjacent  muscles. 

Hel.^tions  op  the  Second  Portion  ok  the  Axillary  Artery. 

In  front. 
Peetoralis  major  and  minor. 


Out*:/'  side. 
Outer  cord  of  plexus. 


Axilhrr 
Artery. 
Second 
I'urllun 


Innrr  aide. 
Axillarj-  vein. 
Inner  cord  of  plexus. 


Behhul. 
Sabecftpukris. 
Pusterior  curd  of  plexus. 

The  tliird  portion  of  the  axillary  artery  lies  below  the  Peetoralis  minor.  It  \» 
in  relation,  in  fronts  with  the  lower  part  of  the  PectoniHs  majnr  above,  being 
covered  imly  by  the  integument  and  fa:*citt  below,  where  it  is  crossed  by  the  inner 
head  of  the  mediiin  nerve;  ht'/iind,  with  the  lower  part  of  the  8iibscapularis  and 
the  tendons  of  the  Latissimus  dorsi  and  Teres  major;  on  its  ontcr  aidf,  with  the 
Coraco-brachialis  ;  on  its  inner  or  thoracic  side,  with  ihe  axillary  vein.  The  nerves 
of  the  brachial  plexus  bear  the  following  relation  to  the  artery  in  this  jiart  of  its 
course:  on  the  uiiter  side  is  the  median  nerve,  and  the  tntisculo-cutaneous  for  a 
short  distance ;  on  the  tnnt'r  side^  the  ulnar,  the  internal,  and  les.ser  internal 
cutaneous  nerves;  and  hehind,  the  iiMi.sculo-spiral  and  circunitlex,  the  latter 
extending  only  to  the  lower  border   of  the  Subscapuiaris  muscle. 

Peculiarities. — The  axilbn,'  artfry.  in  nlwait  otic  wise  out  of  evcr>  ten,  cives  nif  a  larce 
branch,  whieli  fonns  cither  one  of  (he  arteries  i>l'  the  forearm  or  a  large  inuwuiar  trunk.  In  the 
first  set  of  easi-s  thif<  artery  is  most  fa^<iuently  the  nidml  ( I  in  'S-U.  8onictiuie!>  the  nhitir  (I  in  72), 
and,  very  rar<'iy,  the  (Jtteni.H.^eoit'*  <)  in  'MMj).  In  the  nx-ond  set  of  cjises  the  trunk  has  been 
found  to  pive  origin  to  the  s«l>s<-iipul:ir.  eiiTunifiex.  !»nd  pr!.)ruml!i  arteries  of  the  tinn.  Sume- 
timcs  only  one  of  ilie  eir<'umflex,  ur  tmc  *tf  ilie  prtdundu  arteries,  jimse  fnnu  the  trunk. 
lit  these  eases  the  hr.tchial  plexus  surrounded  the  trunk  of  the  branches:,  and  nut  the  niuin 
vessel. 

Relations  of  rtiE  TiiiiiD  Portion  of  the  Axillary  Artery. 

Lt  front. 
Inteeiiment  and  fa.scia. 
Pectorjvlis  maior. 
Inner  head  ot  median  nerve. 


Outer  fide, 
Cofftco-braehialis. 
Metlian  ner\e. 
Musculo-eutaneous  nen*e. 


AxilUiry 

*rl«r>-. 

,  TliJuJ  i'orttou. 


Inner  itide. 

Ulnar  nerve. 

Internal  cutaneous  nerves. 

Axilbn,'  veins. 


Behind. 

Subscapularis. 

Tendons  <i»f  I^itissinius  dorsi  and  Teres  major, 

Museulu-spind  an<l  eircuruftex  nerves. 
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Surface  Marking. — The  course  of  the  axillary  artory  uiuy  be  marked  out  by  nii^iiiK  the 
arm  txi  a  ri^'ht  angle  ami  drawing  a  line  from  tho  middle  of  the  daviele  to  the  jvoint  where  the 
tontlon  of  the  Peeloralis  major  croNHtH  the  iiroiuinent-e  cauiiiHl  by  the  Coniefi-bnichialis  as  it 
emerges  from  under  eover  id"  the  anterior  fnld  of  the  axilla.  The  third  portion  id"  the  artery  can 
be  fell  [mlsating  beneath  the  skin  and  iW-ia,  at  the  junction  of  the  anterior  with  the  middle 
tliird  <d"  the  Hfjaee  between  the  anterior  and  ixjsterior  folds  of  the  axilla,  close  to  the  inner  k»rder 
of  the  (Viraeo-hnichiaiin. 

Surgical  Anatomy. — Tlie  student,  having  earefully  examined  the  relations  of  the  axillary 
arieiy  in  it^i  variou:^  jjurts,  should  now  consider  in  what  situation  compre!<.Hion  of  this  vessel 
may  be  most  easily  effected,  and  the  best  position  for  the  application  of  a  ligature  to  it  when 
necessary. 

Compression  of  the  vessel  may  he  retiuinul  in  the  removal  of  tumors  or  in  amputation  of 
the  up(>er  part  of  the  arm;  and  the  only  situation  iti  whieli  this  eaii  l>e  effectually  made  is  in  the 
lower  part  of  its  course;  by  uresaing  on  it  in  this  situutiou  from  within  outward  against  the 
humerus  the  cireulntion  may  l)e  effectuidly  arn'sted. 

The  axillar>-  artery  is  jx^rhapv-j  more  frenuently  lacerated  than  miy  other  arterj'  in  the  body, 
with  the  exception  of  the  [)opliteal,  by  violent  movements  of  the  npper  extremity,  ejsitecially  m 
those  c^wes  where  Jta  conts  are  diseaj'k;<l.  It  has; occasionally  been  ruptured  in  attempts  to  reduce 
old  dislt>cations  > if  the  shoulder-joint.  This  lesion  is  most  likely  to  occur  during  the  prelimiuary 
breaking  down  cd'  adhesions,  in  ronsefjueuce  cd  the  artery  having  e<tntracted  adheaioos  to  the 
capsule  of  the  joint.  Aneurism  of  the  axillarj-  artery  is  id'  Ireciueiit  oecurrt'tiee.  ti  large  percentage 
of  the  cases  being  tmumatie  in  their  origin,  due  to  the  violence  to  which  it  is  exposed  iu  the 
varied,  extensive,  and  often  violent  movement  of  the  limb. 

The  application  of  a  ligature  to  the  azillary  artery  luay  he  recjuired  in  eases  of 
aneurism  of  the  upper  jtart  of  the  braeliiul  or  ss  ii  distal  operation  fur  aneurism  of  the  sub- 
clavian; and  there  are  only  two  situations  in  which  it  can  be  set'ured — viz.  in  thehrst  and  in  the 
thin!  parts  of  its  course  ;  ti>r  the  axillary  arteiy  at  its  central  part  is  so  deeply  seated,  and,  at  the 
same  time,  so  closely  surrounded  witli  large  nervous  trunks,  that  the  application  of  a  ligature  to 
it  in  that  situation  wonld  1m*  almost  impnicticabie. 

In  the  third  part  <d'  its  course  the  ojveration  is  most  simple,  and  may  be  performed  in  the 
following  manner:  The  patient  being  placed  on  a  bed  and  the  arm  separated  trom  the  side,  with 
the  hand  supinatetl.  an  incision  is  made  through  the  integument  forming  the  floor  of  the  axilla 
about  two  inches  in  length,  a  little  nearer  to  the  antcriur  than  the  posterior  fold  of  the  axilla. 
After  carefully  dissecting  through  the  areolar  tissue  and  fascia,  the  jnedian  nerve  and  axillary 
vein  areex]M»sed  ;  the  former  having  Ix^en  displaced  to  the  outer  aud  the  latter  to  the  intier  side 
of  the  anu,  the  elbow  being  at  the  same  time  bent,  sjj  as  to  relax  the  structures  and  facilitate 
their  ^etiaratinii.  the  ligature  m&x  be  pas.sed  round  the  artery  from  the  ulnar  to  the  Kidial  side. 
This  portion  of  the  artery  is  occasionally  crossed  by  a  muscular  slip  derived  from  the  Latissimus 
dorsi,  whieh  may  mislead  tlie  surgeon  during  an  openition.  The  oc*'«si<inal  existertce  of  this 
niuscular  Iksciculus  w^as  sp*»ken  of  in  the  description  of  the  muscles,  It  may  easily  be  recognized 
by  the  fransverst*  direction  of  its.  fibres. 

The  first  portion  of  the  axilhirj'  artery  may  he  tied  in  cases  of  aneurism  encn>aching  sf>  i'ar 
upward  that  a  ligature  catmot  be  applied  iu  the  lower  part  <d*ils  (N>urse.  Notwithstanding  that 
this  oiieattion  has  l>een  performed  in  *jnie  few  cases,  and  with  success,  its  pertiirmanee  is 
attended  with  much  difficidty  and  danger.  The  student  will  remark  that  in  this  situation  it 
woidd  be  necessary  to  divide  a  thick  muscle,  and,  after  separating  the  costo-coraroid  mcnibrane. 
the  artery  would  he  expo.sed  at  the  Ixjttom  cd*  a  more  or  less  deep  space,  with  the  cephalic  and 
axillary  veins  in  such  relatiun  witii  it  as  must  render  the  application  td'  a  ligature  to  this  part 
of  the  vessel  particukrlv  hazardous.  lender  sueh  circumstances  it  is  an  easier,  and  at  the 
same  time  more  advisable,  operation  to  tie  the  suljclavian  arterj-  in  the  thinl  jtart  of  its  coun*e. 

The  vessel  nui  Ik;  l>e,Ht  s;?cured  by  a  curved  iuciHon  with  the  eonvexity  downward  from  a 
{K)iut  half  an  inch  external  to  the  Sterno-clavicular  joint  to  a  [Hiint  half  an  inch  internal  to  tlie 
conieoid  jiriK-ess.  The  limb  is  to  l>e  well  alMhiclcd  ami  the  head  iuchiu'd  to  the  «»f»tnisile  side, 
and  this  mcision  carried  through  the  superfieial  stnietures,  rare  Iwiing  taken  of  the  cephalic  vein 
at  the  ♦inter  angle  <d*  the  incision.  The  eluvietdar  oriirin  «d'  the  Pectoralis  major  is  then  divided 
in  the  whole  extent  «if  the  wound.  The  arm  is  n<tw  to  Ihi  brought  tu  the  side,  and  the  iipp<*r 
edge  of  the  IVctoralis  miuMr  iletined  and  dniwn  downward.  The  cogto-ctinu'oid  membrane  is  to 
l;>e  carefully  torn  thr<iugh  with  a  director  ctosc:  to  the  coracoid  prtwes^.  and  the  axillary  sheath 
cxfM>sed:  this  i.«  to  l«j  ofMmed  with  especial  care  on  awnunt  <d"  the  vein  overlapping  the  artery. 
The  ni'cdle  should  be  pas.s<'<l  from  below,  so  tm  to  avnid  wounding  the  vein. 

In  a  ca.S4*  of  wnoird  yv)i  the  ves.sel  the  Ln<n«'nd  |ir.irt(ce  <d"  cutting  down  ui>on,  atid  tying  it 
alnjve  ami  belnw  the  w<»unded  point  should  l>e  aihipted  in  all  crtscs. 

Collateral  Circulation  after  Ligature  of  the  Axillary  Artery.— If  the  arterv^  be  tied 
alwve  the  origin  <if  the  ju-romial  thoracic,  the  eolhiteral  cirtnilation  will  1k>  earned  on  by  the  Siuue 
brarjches  as  after  the  ligature  of  the  subelnvian  ;  if  at  a  lower  point,  iK^tweeu  the  acromial 
|thi»nu'ic  and  sid»seapular  arteries,  the  latter  ves-nel,  by  its  free  anastomuses  with  the  other 
rBcapular  arteries,  branches  of  the  sulwlavian,  will  bec<ime  the  chief  agent  in  carrying  on  the  cir- 
cidation,  to  whieh  tlu'  long  thoracic,  if  it  be  Im'Iow  the  ligature,  will  niatenallv  contribute  by  its 
ana.>it«j)»ioses  with  the  intercostal  and  internal  mammary  arteries.  If  the  pniiit  included  in  the 
ligature  be  VkMow  the  urigin  of  the  sub.si^apnlar  urterj',  it  will  most  probably  al.^o  W  Iwdnw  the 
origins  of  the  two  circumflex  arteries.     The  chief  agents  iu  restoring  the  circulation  will  then  be 
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the  subsicjipuliir  aeid  tfie  two  oireaniflcx  arterios  aniustnmnising  wicli  tlu'  sii|M?rinr  prolunda  I'litm 
the  bnicliiul,  whitrli  will  Im'  jitWnvsml  rofiirrtnl  to  lus  i»erfuniiiiiir  the  sauio  ofnoe  afur  lij.'^tUuri'  (►f 
\\w.  brachial.  The  i-ases  iti  which  tlio  lipenitioti  hiis  been  pcrlbriucd  are  It-w  m  niniilx'r.  atxl  tio 
pubhshed  Jiccount  of  di.-^section  nf  the  collateral  circulation  appears  to  exist. 

BUANCHE.^    OF   THE    AxiLLAIlV    AUTKKV. 

The  branches  of  tht-  axillarv  nerve  are — 


*,  ...         .  f  SMtpenor  1  boracie. 

rrnm  first  pari      .   '       •  i  tu 

'  Acroinial   1  horacic. 


r  7        ^  '  Lone  fhoracic. 

rrom  second  part  ■    t^      rm 

'  Ahir  luoracic. 


(  Subscapular. 
From  third  part '!.  Anterior  Circumflex. 
(  Posterior  Circumfte.\. 

The  superior  thoracic  is  a  small  artery  which  arises  from  the  sixMllarv  sepa- 
rately or  hy  a  comui<m  trunk  with  the  acromial  thoracic.  H nulling  ftrrward  ami 
inward  along  the  upper  border  of  the  Pectoralis  minf>r^  it  passes  between  it  and  the 
Peetoralis  major  to  the  side  of  the  chest.  It  supplies  these  mttscles  and  the  parietes 
of  (be  thorax,  aiiastiiniosiug  with  the  internal   mammary  aud   intercostal   arteries. 

The  acromial  thoracic  is  a  short  trunk  which  arises  from  the  fore  part  of  the 
axillary  artery.  Projecting  forward  to  the  upper  border  of  the  Peetoralis  minor, 
it  divides  into  three  seta  of  branches — tkoravk\  arromiaK  and  Jest'endiiifj.  The 
thonific  hratK'/trx,  two  or  three  in  number,  are  distributed  to  the  Serrattts  ma|rniis 
and  Pectoral  muscles,  auastf)mosing  with  the  intercostal  Innncln-s  of  the  internal 
mammary.  The  arroaufd  hrfiarhr*  are  directed  ontwanl  tfiward  tbe  ju-romiim. 
supplying  the  Deltoid  muscle,  aud  anastomosing,  nu  the  surface  of  tbe  acromion, 
with  the  siiprascapidar  and  [losterior  circumflex  arteries.  The  di'^eendhu/  branch 
passes  in  the  space  between  the  Peetoralis  nuijor  and  Deltoid  in  tbe  same  groove 
as  the  cephalic  vein,  and  supplies  both  muscles.  The  artery  also  gives  ofl"  a  very 
small  branch,  the  rhAvu'ulm\  which  passes  ujiward  to  tbe  Subclavins  muscle. 

The  long  thoracic  pa.sses  downward  and  inward  along  the  lower  border  of 
the  Peetoralis  minor  to  the  side  of  the  chest,  sujiplying  tbe  Serratus  magnus,  the 
Pectoral  muscles,  and  mammary  gland,  and  sending  branches  across  the  axilla  to 
the  axillary  gland?  and  Subscapularis  ;  it  anastomoses  with  the  internal  mammary 
and  intercostal  arteries. 

Tbe  alar  thoracic  is  a  small  branch  which  sujiplies  tbe  glands  and  areolar 
tissue  of  the  axilla.  Its  place  is  freijuently  supjdied  by  brancbes  from  some  (►f  the 
other  tiioracie  arteries. 

The  subscapular,  the  largest  branch  of  the  axillary  artery,  arises  opposite  the 
lower  border  of  the  Subscapularis  muscle,  and  passes  downward  and  backward 
along  its  lower  margin  to  tbe  inferior  angle  of  the  .scapula,  where  it  anastomoses 
with  the  long  thoracic  and  intercostal  arteries  and  with  ibc  [ulterior  scapular,  a 
branch  of  the  trausvemalis  colli,  from  tbe  thyroid  axis  of  the  subclavian.  About 
an  inch  and  a  half  from  its  origin  it  gives  off"  a  large  branch,  tbe  d'trHtflint  ttrapuhr, 
and  terminates  by  supplying  branches  to  the  muscles  in  the  neighborhood. 

The  dorsalis  scapulae  is  given  off"  from  the  subscapular  about  an  inch  from  its 
origin,  and  is  generally  larger  than  tbe  continuation  of  tbe  vessel.  It  curves  round 
the  axillary  border  of  tbe  scapula,  leaving  tbe  axilla  tlrrougb  tbe  space  between 
the  Teres  minor  above,  tbe  Teres  major  below,  and  tbe  long  head  of  the  Triceps 
externally  (Fig.  3*51),  and  enters  tbe  infraspinous  fossa,  where  it  anastomoses  with 
the  posterior  scapular  and  suprascapular  arteries.  In  its  course  it  gives  off*  two 
sets  of  branches :  one  enters  the  subscapular  fossa  beneath  the  Subscapularis, 
which  it  supplies,  anastomosing  witli  the  posterior  scapular  and  suprascapular 
arteries;  the  other  is  continued  abmg  the  axillary  border  nf  the  scapula,  between 
the  Teres  major  and  min«»r,  and.  at  tbe  dorsal  surface  of  the  inferior  angle  o\'  the 
bone,  anast(UUOses  with  tbe  posterior  scapulai .  In  addition  to  these,  small  branches 
are  distributed  to  the  back  part  td'  tbe  Delt'od  muscb'  ami  the  long  Iiead  of  tbe 
Triceps,  anastomosing  with  an  ascending  branch  of  tbe  superi«tr  (irofunda  of  the 
brachial. 
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The  circumflex  arteries  wind  ronrid  the  neck  of  tlm  hiimpniH.  The  pontcrior 
f'ir-umjli'x  (Fi^.  •^'>1),  tht-  lar<;er  of  the  twu,  arises  fnnn  the  !»;ick  imrt  of  the  axillary 
opposite  the  lower  horder  of  the  Subscitpularis  iniisele.  tiiiii,  luis.siri^  backward  with 
the  eircomtlex  veins  and  nerve  through  the  t[uiiilrangular  sj)aee  bounded  by  the 
Teres  major  and  minor,  the  scapular  head  of  the  Triceps  und  the  humertjs,  winds 
round  the  neck  of  that  bone  and  is  distributed  to  the  iJeltoi*!  mrtscle  and  slioulder- 
joint,  anastomosing  with  the  anterior  circumHex  and  acromial  thoracic  arteries,  and 
with  the  sujterior  prf»funda  branch  of  the  brachial  artery.  The  a ntirior  n re tttufiix 
(Figs.  361,  3<-i2),  considerably  smaller  than  the  preceding,  arises  just  below  that 
vessel  from  the  outer  side  (►f  the  axillary  artery.  It  passes  horizontally  outward 
beneath  the  Coraco-brachialis  and  short  hea<l  of  the  Biceps,  lying  upon  the  fore  parti 
of  the  neck  of  the  humertis,  and,  on  reaching  the  bicipital  groove,  gives  off  anf 
ascending  branch  which  passes  upward  along  the  groove  to  supply  the  head  of  the 
bone  and  the  shoiiMer-joint.  The  trunk  of  the  vessel  is  then  continued  outward 
beneath  the  Deltoid,  which  it  supplies,  and  anastomoses  with  the  posterior  circum- 
fle.\  artery. 

THE  BRACHIAL  ARTEBY  (Fig.  363). 

The  Brachial  Artery  commences  at  the  lower  margiti  of  the  temlon  of  the  Teres 
major,  and,  [tassing  <h>wn  the  inner  and  anterior  aspect  of  the  arm,  terminates  about 
half  an  inch  beh>w  the  bend  of  the  elbow,  where  it  divides  into  the  rfulial  and 
ulntir  arteries. 

Plan  of  the  RELATiONfi  of  the  Brachial  Artery. 

In  /tout. 
Tiite^ument  aud  fasiife. 
Bicipital  fuscia,  median  basilic  veio. 
Median  nerve. 


Ontei'  Side. 

Median  nerve  (above). 
Corai '<  v  hn  w  h  i  al  i  s. 
Bicejis. 


BrMbial 
Artery. 


Inner  siJr-. 

Internal  I'utancou.s  and  ulnar  nurve. 
.^Icdiau  riiTve  1  below). 
Basilii'  vt^in. 


Behind. 

Triceps. 

Mu!*culo-8pirul  nerve. 
Superior  ]irf»fnnrla  arteiy. 
Co  nieo- brachial  is, 
BrachJalis  untieus. 

Relations. — This  artery  is  superficial  throttghtuit  its  entire  extent,  being  ct»vered, 
in  front,  by  the  integument,  the  superficial  and  deep  fascia;  the  bicipital  fascia 
separates  it  opposite  the  elbow  from  the  median  basilic  vein  ;  the  median  nerve 
crosses  it  at  its  middle.  Brln'ud,  it  is  separated  from  the  inner  side  of  the 
hnmerus,  above,  by  the  long  and  inner  heads  of  the  Triceps,  the  muscnlo-spiral 
nerve  and  superior  profunda  artery  intervening,  and  from  the  front  of  the  bone, 
below,  by  the  insertitui  of  the  Coraco-hrachialis  muscle  and  by  the  Brachialis 
anticus.  By  its  outer  nidr  it  is  in  relation  with  the  commencement  of  the 
meflian  nerve  and  the  Coraco-brachialis  and  Bice|>s  muscles,  which  slightly 
overlap  the  artery.  By  its  tuner  side  its  ujiper  half  is  in  relatjoji  with  the  inter- 
nal cntaneous  and  ulnar  nerves,  its  lower  half  with  tlie  median  nerve.  The 
basilic  vein  lies  on  the  inner  side  of  the  artery,  but  is  separated  from  it  in  the 
lower  part  of  the  arm  by  the  deep  fascia.  It  is  accompanied  by  two  vense  coraites, 
which  lie  in  close  contact  with  the  artery,  being  connectetl  together  at  inter- 
vals by  short  transverse  communicating  branches. 

SITRGtCAL   ANATOMY   OF  THE   BEND   OF  THE   ELBOW. 

At  the  bend  of  the  elbow  the  brachial  artery  sinks  deeply  into  a  trian- 
gular  interval,    the    base    of  which    is    directed    upward    toward  the    humerus^ 
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the   sides    of   which    are    bounded,  externally,    by  the   Supinator    longus; 

aally,  by  the  Pronator  radii  teres ;   its  floor*  is    formed    by  the  Braehmlii* 

antieus  and  Supinator  hrevis.  Thi^ 
space  eontuins  the  brachial  arterv,  vith 
its  accompanying  veins,  the  radial  and 
ulnar  arteries,  the  median  and  musculo- 
spiral  nerves,  and  the  tendon  of  tiie 
Biceps.  The  brachial  artery  oecujiic'* 
the  middle  line  of  this  sjiace,  and  divide?* 
opposite  the  neck  of  the  nulius  into  the 
radial  and  ulnar  arteries;  it  is  covered, 
mjrotit,  by  the  integument,  the  super- 
ficial fascia,  and  ilie  meflian  basilic  vein, 
the  vein  beiufj  sejiaraled  from  direct 
contact  witli  the  artery  by  the  bici})ital 
fascia.  Behiml,  it  lies  fui  the  Braehialis 
amicus,  which  se[iarates  it  from  the 
elbow-joint.  The  luedian  nerve  lies  on 
the  inner  side  of  the  artery,  close  to 
it  above,  but  se|>araled  from  it  below 
by  the  coronoid  head  of  the  Pronator 
radii  teres.  The  tendon  of  the  Biceps 
lies  to  the  outer  side  of  the  space,  and 
the  museulo-spiral  nerve  still  more  ex- 
ternally, lying  upon  the  iSupinator 
brevis  and  partly  concealed  by  the 
Supinator  hmirus. 

Peculiarities  of  the  Brachial  Artery  as 
regards  its  Course.— The  l»r:i("liinl  lutrry,  nr- 
cnujpioiiftl  by  thf  uiiMJiuii  ikt\  i".  mny  Ifuve  the 
inner  Imnici  of  llie  liiii'i».H.  ami  Jesttiid  toward 
the  iniKT  t-iiTKiyle  of  the  Inujiirus.  where  it 
iKsimlly  curves  roitiul  a  pr»jniineute  of  bone,  to 
whieli  it  iseotineeled  hy  i\  lilirous  band ;  it  then 
inclines  outward,  Ix-nenth  or  thrtmtih  the  sub- 
stance of  lilt'  IVonatitr  ratJii  ti're>  muscle,  to 
the  hewl  of  the  ellxtw.  Tlo'  vjiriutioti  l>enrs 
c*irjsiilerable  iinalovy  witli  the  nonuaLl  eonditioii 
of  (he  iiriery  in  j^ome  of  the  earnivoni :  it  has 
Wii  referred  to  nlKtve  in  the  deseription  of 
the  hmnem.s  \\m\\:v  *J.'i2i. 

As  regards  its  Division.— On-nsionaily. 
the  artery  ts  dlvidrd  i'or  a  short  distanee  at 
its  uopfT  part  inti)  two  trunk;*,  which  are 
uniteti  jd»ove  an<l  W'low.  A  siuiilnr  peeutiarity 
occurs  in  the  main  ves.***'!  of  the  lower  Itaib, 
The  point  of  hifureation  may  be  above  or 
below  the  u.sual  tioint.  the  I'onner  eonditjon  bcintr  by  far  the  more  fre<|uent.  Out  of  481  exam- 
inationii  reet»rdeu  by  Mr  Quain.  s«)nie  made  on  the  ri|.dit  and  fM»iiie  on  the  let\  side  of  the  b^idy. 
in  .'iH»")  the  arterv  bifureated  in  its  nonnal  imsilion.  In  one  eiii**e  only  was  ihe  plaee  of  division 
lower  than  usual,  l>etiiir  two  or  three  inches  helow  the  elbow-joint.  "  In  U4  eases  out  of  4HI,  or 
about  I  in  .vi-thcre  were  two  arteries  instead  of  one  in  some  jtart  or  in  (he  whole  of  the  arm." 

There  apjfears.  however,  to  be  no  eorresiKjn*lenee  between  the  arteries*  id' the  two  arms  with 
resjK'et  to  their  irreirnlar  division  ;  for  in  (»1  rK»di»s  it  wewrred  on  one  8i4le  only  in  43;  on  both 
sides,   in  different  positions,   in   i;!;  on  l>o(h  sides,   in  the  .same  position,  in  5. 

The  point  of  hifuriation  takes  plaee  at  different  parts  of  the  ann.  Wine  most  frequent  in  the 
upper  part,  less  .so  in  the  lower  f»art,  and  least  so  in  the  middle,  the  most  nsnal  ooint  for  the 
applirution  of  a  licature  ;  utuler  any  of  these  eireumstanees  two  iarire  arteries  would  he  found  in 
the  ann  instead  fjf  one.  The  most  frefjuent  fin  three  out  of  fnnr)  of  these  tMn-uViarities  is  the 
hi^h  4liviaioii  of  the  radial.  That  arterj'  often  arises  frotu  the  inner  hide  of  the  braeliiah  and 
nms  pitrallel  with  the  main  trunk  to  the  elbow,  when.'  it  enisaes  it.  lyinir  U-neath  the  fast^tia ;  orit 
may  piTforate  the  fa.seia  and  pns^  over  the  arter>'  inonediately  beneath  the  infetiumenl. 

The  ulnar  suuietiiues  aria's  from  the  bmehiid  hijeh  up.  and  then  oeeiu<ionally  h'aves  tlmtves- 
Bcl  at  the  lower  part  of  the  arm,  and  deikend.s  toward  the  inner  eundyle.     In  the  forearm  it  gen- 
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aly  lies  beneath  tilt'  difyt  tUs<*in.  superfiml  to  the  flexor  innscles;  oct;a«ionally  between  the 
inle.irume»t  anJ  deep  la«'i:i.  nuJ  ver>'  rarely  beneath  the  tli'sor  muiseles. 

The  interctsseoiui  artery  i>ometimejj*  arises  from  the  iiip(>er  iwrt  of  the  bi-aehial  t»r  axillarj' ;  as 
it  passes  down  the  arm  it  lies  Iwhimt  the  main  tnink,  and  at  the  Ijend  of  the  elbow  regains  its  usual 
position. 

lit  some  eases  of  hiirh  division  of  the  radial  the  renmininu:  trunk  (ulnar  interosseous!  oeca- 
t^ionally  passes,  together  with  the  median  nerve,  aion^  the  inntr  margin  •>!'  the  arm  to  the  inner 
etindyle,  an*]  then  passing  frttm  wiihin  outwanl,  beneath  or  thnnigh  the  Pn.»i>ator  radii  tervs, 
regains  its  usual  jMisition  at  the  bend  of  the  eU>o\v. 

Oewi.Hionally  the  two  arttws  ripreseiitiiig  the  bnuhia!  are  exnnieeted  at  the  bend  of  the 
ellM>w  \>\-  a  short  tnmsverse  bnujeh,  and  are  even  sometimes  reunited. 

Somt'limei*.  loi>i;  slender  vesjsels,  mtta  a/w/wfi*///!.  eonneet  the  braehial  or  axillary  arteries 
with  one  nf  the  arteries  of  the  fbreann  or  a  branch  trom  them.     The.se  vesvsels  usually  join  the 

Varieties  in  Mtiscular  Relations.' — ^llie  bj-achial  artery  is  oeeasii)nally  eonwaled  in  .«ome 

i»art  ol'  it^  e"»urse   by  muscular  or  tendinous  slips  derived  Irom  the  Coraco-braehialis.  Bieei>s, 
Jrarhinlis  antieus  and  Pronator  radii  teres  muscles. 

Surface  Marking.— The  direction  of  the  bniehial  arterv*  is  marked,  when  the  arm  is 
extended  and  supinated,  by  a  hne  drawn  fr<tm  tlie  junction  of  the  anterior  and  middle  thinl  of 
the  spiwe  lietwoen  the  anterior  and  posterior  tbUIs  of  the  axilla  :  that  is  io  say  from  the  inner 
side  of  the  pamiinenee  of  the  Coraeo-bniehialis  niu.si.ie  to  the  point  midway  between  the  e«indvle8 
of  the  hiuuiTus  whieh  eorres}H>nds  to  the  depression  along  the  inner  Intrder  *d' the  tVirarn-()ra- 
ehiulis  and  Biceps.  )n  the  umK-r  part  of  its  course  the  artery  lies  internal  to  the  hiuneru.s,  but 
bell  I  w  it  is  in  front  of  that  bone. 

Surgical  Anatomy.— Coiuprr.**iion  of  the  brachial  artery  is  ret|nired  in  cases  of  am(>utatiun 
and  .some  other  opcritions  in  the  arm  and  forearm  ;  and  it  will  beolwcrved  that  it  maybe  effected 
in  almost  any  part  of  the  ctjorst-  of  the  aiiery.  If  pressure  is  made  in  the  np|M'r  pnrX  \A'  the 
bmb,  it  should  l>e  directed  from  within  outward  :  and  if  in  the  lower  part,  from  be  lore  back  Wiinb 
as  the  artery  lies  oJi  the  inner  side  of  the  humerus  above  and  in  front  below.  The  must  favor- 
able sitnation  is  ulniut  the  middle  of  the  arm,  where  it  lies  on  the  tendon  of  tiieCoracod>rachialis 
on  the  inner  flat  side  (d'the  humerus. 

The  application  of  a  Hgatun'  U\  the  brachial  arterv  may  Ije  rwiuired  in  case  of  wound  of 
the  vessel  and  tn  s**me  cases  of  wound  of  the  palmar  arch.  It  is  also  s<»nictiuies  necessary  in 
•  eases  of  aneurism  of  the  brachial,  the  radial,  ulnar,  or  intems-seous  arteries.  Tiie  artery  nniy 
be  W'.ured  in  any  part  of  its  conrs<!.  Tlie  cfiief  guides  in  detenuining  it.s  position  are  the  sur- 
face markings  pnwluced  by  the  inner  nrargin  of  the  Coraco-brachinlis  and  Biceps,  ibc  kuuwn 
course  of  the  ves.'^'l.  and  its  pulsation,  whiclj  .should  be  carefully  felt  for  before  any  ofteration  is 
performed,  as  the  vessel  occasiotudly  deviates  from  its  usmd  position  in  the  arm.  In  whalever 
situation  the  ojHTJition  is  iM-rfbrmed,  great  care  is  neces.sary,  «»u  account  »d'(he  extreme  thinneas 
of  the  jiarts  covering  the  artery  an«i  the  iuttmate  cimnectioii  which  the  ve.K,s4'l  has  tbronghout  \\& 
whole  eourvie  with  imjMtrtani  nerves  and  v<'ins.  Sometinjcs  a  thin  layer  «»f  uuis<-ular  fibn*  is 
met  with  concealing  tlie  artery  ;  if  such  is  the  ease,  it  must  be  cut  across  in  order  to  exjiose  the 
vessel. 

In  the  upper  third  of  the  arm  the  artery  may  be  espt^sed  in  the  following  manner  •  The 
patient  Wing  placed  horizontally  uj)on  a  table,  the  affected  liml>  should  be  raised  from  the  siclc 
and  the  hand  supinated.  An  incision  about  two  inches  in  lenv'th  should  be  made  on  the  inner 
side  of  the  Coraco-f>nu'hialis  muscle,  and  the  subjacent  fa.si'ia  cautiou.sly  divided,  so  aa  to  avoid 
wounding  the  internal  cutaneous  nerve  or  ba.silic  vein,  which  sometimes  runs  on  the  surface  of 
the  arter>-  as  high  as  the  axilla.  The  fa.scia  having  l«en  divided,  it  should  \k  rememlwred  tliut 
the  uhiar  and  internal  cutaneous  nerves  lie  on  the  inner  side  of  the  artery,  the  median  on  the 
outer  side,  the  latter  nerve  being  occasionally  sufwrficial  tt»  the  artery  in  this  situation,  and  that 
the  venflc  comites  are  also  in  relation  with  the  ves.seb  one  on  either  side.  The.se  lieing  carefully 
separated,  the  aneurwui  needle  should  Ite  pa.s.sed  round  the  arter>'  from  the  inner  to  tlie  outer 
side. 

If  two  arteries  are  i>re.sent  in  the  arm  in  eon.scquence  of  a  high  division,  they  are  usually 
placed  side  by  sido :  ana  if  tliey  are  exjMjsed  in  an  operation,  the  surgeon  should  endeavor  to 
ascertain,  by  alternately  pressing  on  each  ve.'<sel.  which  of  the  two  communicates  with  the  wiumd 
or  aneurism,  when  a  ligature  may  Ik'  applied  act-ordintrly  :  or  if  pukition  or  lueniftrrhage  ceasc-s 
only  when  Inith  vessels  are  ♦■omprcssed.  Imth  \essels  may  be  tietl.  as  it  may  be  ct»ncluided  that  . 
the  two  communicate  alMjve  the  !»cat  of  disea.sc  or  are  reunited. 

It  should  al.s«>  be  retuemberod  that  two  arteries  may  l>e  present  in  the  arm  in  a  case  of  high 
division,  and  lliat  one  of  these  maybe  fbuud  alou!.'  the  inner  intermuscular  septum,  in  a  line 
towani  the  inner  c<.>ndylo  of  the  humerus,  or  in  the  usual  jHisition  of  the  bniehial.  but  deeply 
placed  Iwneath  the  e<jmmon  trunk;  a  knowledge  t*f  these  facis  will  sviggest  the  precautions 
necessary  in  every  case,  and  indicate  the  ujeasuivs  to  Im?  atUipled  when  anomalies  are  met 
with. 

In  the  middle  of  the  arm  the  brachial  artery  may  l>o  exposed  by  making  an  incision  along 
the  inner  utargin  of  the  Biceps  muscle.  The  forearm  ftt'ing  l«'nt  so  as  tn  relax  the  mus<'le.  it 
should  be  drawn  slightly  aside,  and,  the  fafk*ia  being  carefully  dividetl,  the  median  nerve  will  be 

'  .See  Struther's  Anatfrmieal  and  Phyitioloffical  fJbeervatiotui. 
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exposed  lying  upon  the  arter>'  (smruetimes  beneutbi  ;  tlwK  \nm\ii  drawn  inward  nnil  tlie  muM-le 
outwiird,  tiu*  jiHery  sfmuM  l»e  twpjtrated  iiroin  iif>-  aix'ompiiiiyin^'  veins  und  jML'cun'd.  In  tliia 
siuiation  tlu*  interior  pnd'unda  may  bo  mistaken  Inr  the  main  trunk,  esi^tfvially  if  (Enlarged,  from 
the  colla(€ni1  t?irfulatr*>n  having  beoonie  eiiUiblisbed  :  tliin  may  l»i*  avoided  by  diretitina  the  incis- 
ion externally  Unvard  the  Biceph.  rather  iJtan  iiiwurd  or  hat'kwurd  tuward  ihe  Triee|)i>. 

The  lower  part  of  the  brachial  artery  is  of  intereist  in  a  snrp/ieal  point  of  view,  on  aecovint 
of  the  relation  which  it  liestrs  to  the  veins  most  it>Fnm<*nly  <>i>eiied  in  veiieseetion.  Of  these 
vessels,  the  median  basilic  is  die  lar;^'est  and  Tjjost  prcniiinent,  ami.  eonseipiently.  the  one  iLstiully 
stdceii'd  lor  the  ojieration.  It  slmnld  he  remendiered  that  this  vein  runs  parallel  with  the 
braehiid  artery,  from  which  it  i.s  !?eimrati'd  by  the  bicijiital  fasiia,  and  that  eare  should  be  taken 
ill  openiiiL'  the  vein  not  to  carry  the  incision  too  deeply.  .s«j  as  to  endan.iier  the  arten.'. 

Collateral  Oirculation. —After  the  applinitimi  <d"  a  lijzature  to  the  brachial  arttsrv  in  the 
upper  third  of  the  arm,  tht;  (Mn^ulatiim  is  <-arne<l  on  by  branches  from  the  eircumtiex  and 
Hubst-^apular  arteries,  anastouiosini;  witbaKcetnlinL'  branches  from  the  saperinr  (trofumla.  If  tlio 
liraehial  is  tied  hihur  the  orlpin  of  the  profunda  arteries,  the  circulation  is  maintained  by  the 
branches  of  the  i^Bdlmda;,  anastonioslnir  with  the  recurrent  radiab  ulnar,  and  interosseous 
arteries.  In  two  cases  de.seribed  by  Mr.  Stuiih,'  in  vvhicli  the  braehial  artery  had  been  lied  some 
time  pr<'vinusly.  iti  one  **a  lonjj  portion  of  the  artery  had  l»eeij  obliterated,  and  set^s  of  vessjils 
are  descending  oit  cither  side  from  a!>ove  the  olditeratioti.  to  he  received  into  others  whieb  ascend 
in  a  similar  manner  fnuu  Wlow  it.  In  the  other  the  obliteration  is  less  extensive,  and  a  ainele 
curved  artery  about  as  big;  as  a  crow-«|uill  jiasses  from  the  upper  to  the  lower  open  part  of  the 
artery. ' ' 

The  branches  of  the  brachial  artery  are — the 

Superior  Profunda.  Inferior  Pivtfunda. 

Nutrient.  Anastcmicitiea  Magna. 

Muscular. 

The  superior  proAinda  arises  frtuii  the  inner  and  hack  ])nrt  of  the  brachial,  just 
below  the  lc»wer  border  of  the  1'ercH  major,  and  passe.s  backward  to  the  interval 
between  tlie  outer  atid  inner  head.s  of  the  Tricejjs  jnuselc,  accompanied  by  the 
miisculo-spiral  nerve:  it  wiinJs  round  the  itaek  part  of  the  shaft  of  the  humerus 
in  the  spiral  ii;roave,  between  the  Triceps  and  the  bone,  to  the  outer  sitie  of  the 
humerus  just  above  the  exlernat  condyle,  where  it  divides  into  two  terminal 
branches,  (hie  of  these  pierce.^  the  e.xternal  intermuscular  septum,  and  descends 
to  the  space  between  the  Brachialbs  anticus  and  Supinator  huigus.  where  it  anasto- 
moses with  the  recurrent  branch  of  the  radial  artery  :  while  the  tither,  \\w  ponterior 
arfiruhir,  flescends  along  the  Intck  of  the  external  interinuscuhir  septum  to  the 
back  part  of  the  elbow-joint,  where  it  itnastomoscs  with  the  posleritu"  intero.sseous 
recurrent,  and  across  the  back  of  the  humerus  w^ith  the  posterior  ulnar  recurrent, 
the  ana.stemiotica  magna,  and  inferior  profunda  (Fig.  8(itj).  The  su]*erior  profunda 
supjdies  the  Triceps  mtjscle  and  gives  off  a  nutrient  artery  to  the  upper  end  of  tlie 
htimerns.  Near  its  connnencement  it  .sends  off  a  branch  which  passes  u|>ward 
between  the  e.xiernal  and  long  heads  of  the  Triceps  muscle  to  anastomose  with 
the  posterior  circumflex  artery,  and,  while  in  the  o;roove,  a  small  branch  which 
ac(fompanies  a  branch  of  the  musculo-spiral  nerve  through  the  substance  of  the 
Tricejis  nmscle  and  ends  in  the  Ancrmeus  below  the  outer  condyle  of  the 
humerus. 

The  nutrient  artery  of  the  shaft  of  the  humerus  arises  from  the  brachial,  about 
the  miildle  of  the  arm.  Passing  downwartl  ii  enters  the  nutrient  canal  of  that 
bone  near  the  insertion  of  the  Ooraco-brachialis  muscle. 

The  inferior  profimda,  of  small  size,  arises  from  the  brachial,  a  little  below  the 
•midflle  of  the  arm:  |)iercing  the  internal  inteiinuscular  scptimi,  it  descends  on  the 
surface  of  the  inner  head  of  the  Triceps  muscle  to  the  .space  between  tlie  inner 
con<lyle  and  tdeeranon,  accompanied  by  the  ulnar  nerve,  and  teriuinate*  by  atrasto- 
mosing  with  the  posterior  ulnar  recurrent  and  anastotnotica  magna.  It  al.so 
supplies  a  branch  to  the  ficuit  <d'  the  internal  condyle,  which  anastomoses  with  the 
anterior  ulnar  recurrent. 

The  anastomotica  magna  arises   from    the  braidiiai  about  two  inches  above  the 

'  Clielius'st  .Vi/rf/crv,  vol.  ii.  p.  2^4.  Se«'  alw>  WhiteV  en^raviii^,  n-fcrred  to  by  Mr.  Sfinth,  of  the 
antist4imostne  brunches  after  lijpiture  of  the  Imichiid,  in  White's  OtxfA  iu  Surrjrn/,  Porta  also  gives  a 
case  <with  dniwings)  of  the  circuUtior)  after  ligature  of  tK)th  brachial  and  radial  [Allerationi 
FatQlitjirhf  iMff  Arterie). 
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elbow-jitint.  It  passes  transversely  inward  upon  the  Brachialis  anticus,  and.  pierciuj^ 
the  internal  intermuscular  septum,  winds  round  the  back  part  of  the  humerus 
between  the  Triceps  and  the  hone,  forming  an  arch  above  the  olecranon  fossa  h\  its 
junction  with  the  posterii)r  artieuhir  branch  of  the  superior  profunda.  As  this  vessel 
lies  on  the  Brachialis  anticus,  branches  ascend  to  join  the  inferior  profunda,  and 
others  descend  in  front  of  the  inner  condyle  to  anastomose  with  the  attiterior  nlnar 
recurrent.  Behind  the  internal  condyle  an  offset  is  given  off  which  anastomitses 
with  the  inferior  profunda  and  posterior  ulnar  recurrent  arteries  and  supfdies  the 
Triceps. 

The  muscular  are  three  or  four  large  branches,  which  are  distributed  to  the 
muscles  ill  the  course  of  the  artery.  They  supply  the  Coraco-brachialis.  Biceps, 
and  Brachialis  anticus  muscles. 

The  Anastomosis  around  the  Elbow -joint  (Fig.  366). — The  vessels  engaged  in 
this  anastoninsis  may  be  conveniently  divided  into  those  situated  in  front  and 
hehiml  the  internal  and  external  condyles.  The  branches  anastomosing  hi  frttiit 
of  the  internal  contlyle  are  the  anastomotica  magna,  the  anterior  ulnar  recurrent. 
and  the  anterior  terminal  branch  of  the  inferior  profunda.  Thf*se  hehintf  the  internal 
condyle  are  the  anastomotica  magna,  the  posterior  ulnar  recurrent,  ami  the 
posterior  terminal  branch  of  the  inferior  profunda.  The  branches  anastomosing /« 
front  of  the  external  condyle  are  the  radial  recurrent  and  one  of  the  terminal 
branches  of  the  superior  profunda.  Those  htihind  the  external  con^iyle  ([lerhsijis 
more  properly  described  as  being  situated  between  the  external  condyle  uiid  the 
olecranon)  are  the  anastomotica  magna,  the  interosseous  recurrent,  and  one  of 
the  terminal  branches  of  the  superior  profunda.  There  is  also  a  large  arch  cd* 
anastomosis  above  the  olecranon,  formed  by  the  interosseous  recurrent,  joining  with 
the  anastomotica  magna  and  posterior  ulnar  recurrent  (Fig.  3G6). 

From  this  description  it  will  be  observed  that  the  anastomotica  magna  is  the 
vessel  most  engaged,  the  only  part  of  the  anastomosis  in  which  it  is  not  employed 
being  that  in  front  of  the  external  condyle. 

Radial  Artery. 

The  Eadial  Artery  appears,  frtuu  its  direetinn.  to  be  the  continuation  of  the 
brachial,  but  in  size  it  is  smaller  than  the  ulnar.  It  commences  at  the  bifurca- 
tion rif  the  brachial,  just  below  the  bend  of  the  elbow,  and  passes  along  the  radial 
side  'd*  the  foiearm  to  the  wrist ;  it  then  winds  backward,  round  the  outer  side 
of  the  carpus,  beneath  the  extensor  tendons  of  the  thumb,  and,  finally,  passes 
forwanl,  between  the  two  heads  of  the  First  dorsal  interosseous  muscle^  into  the 
palm  of  the  hand,  where  it  crosses  the  metacarpal  bones  to  the  ulnar  border  of  the 
band,  to  form  the  deep  palmar  arch.  At  its  termination  it  inoscidates  with  the 
dcej)  branch  id'  the  ultiar  artery.  The  relations  of  this  vessel  may  thus  be  con- 
veniently  divided  into  three  parts— vi/..  in  the  forearm,  at  the  hack  of  the  wrist, 
and  in  the  hand. 

Relations. — In  the  forearm  this  vessel  extends  from  opposite  the  neck  of  the 
radius  to  the  fore  part  of  the  styloid  process,  being  placed  to  the  inner  side  of  the 
shaft  of  the  bone  above  and  in  front  of  it  below.  It  is  superficial  throughout  its 
entire  extent,  being  covered  by  the  integument,  the  superficial  and  deejr  fjisciie. 
and  slightly  overlapped  ahove  by  the  Supinator  longus.  In  its  course  downward 
it  lies  ujjon  the  tendon  of  the  Biceps,  the  Supinator  hrevis,  the  radial  origin  of  ihe 
Flexor  aublimis  digitorum.  the  Pronator  radii  teres,  the  Flexor  longus  pollicis.  the 
Pronator  <iuadratus,  and  the  lower  extremity  of  the  radius.  In  the  upper  third 
of  its  course  it  lies  between  the  Supinator  longus  and  the  Pron^itor  radii  teres: 
in  its  lower  two-thirds,  between  the  tendons  of  the  Supinator  longus  and  the 
Flexor  carpi  radialis.  The  radial  nerve  lies  along  the  outer  side  of  the  artery 
in  the  jniddle  third  of  its  course,  and  some  filaments  of  the  musculo-cutaneous 
nerve,  after  piercing  the  deep  fascia,  run  along  the  b»wer  part  of  the  artery  as  it 
winds  round  the  wrist.  The  vessel  is  accompanied  by  vente  comites  throughout  its 
whole  course. 
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Plan  uf  the  Relations  of  the  Radial  Artery  in  the  Forearm. 

In  frimt. 
8k in,  8Ui}€rficial  and  deep  fasciae. 
SupjDulor  lougiis. 


Innir  snlt'. 

Pronator  radii  tores. 
Flextjr  nirfji  rudiulis. 


lUdial  A  It  err   ' 
ill  Koreanu." 


Outtr  sidf. 
Supinator  lunsriis. 
Radial  nerve  (middle  tliirdj. 


Tentlciri  oT  Biee{>s. 
Supinator  brevis. 
Flexiir  siildimis  dijritorum. 
IVi^Jiutor  radii  teres. 
Flexor  ]<jn;.fus  pollids. 
Pronator  ijuadratus. 
Radius. 

At  the  wristp  as  it  winds  round  the  outer  side  of  the  carpus  from  the  styloid 
process  to  the  first  interosseous  space,  it  lies  upon  the  external  lateral  ligament, 
and  then  upon  the  scaphoid  bone  and  trapezium,  being  covered  bv  (he  e.xtensor 
tendons  of  the  thumb,  subcutaneous  veins,  some  filaments  of  the  radial  nerve,  untl 
the  integument.  It  is  accompanied  by  two  veins  and  a  filament  of  the  musculo- 
cutaneous nerve. 

In  the  hand  it  passes  from  the  upper  end  of  the  first  interosseous  space, 
between  the  heads  of  the  Abductor  indicis  or  First  dorsal  interosseous  muscle, 
transversely  across  the  palm,  to  the  base  of  the  metacarpal  bone  of  the  little 
finger,  where  it  inosculates  with  the  communicating  branch  from  the  ulnar  artery, 
forming  the  deep  palmar  arch.  It  lies  ujjon  the  earjjal  extremities  of  the  metacarpal 
bones  and  the  Interossei  mnscb's,  being  covered  by  the  Adductor  oblitjuiis  [lollicis, 
the  flexor  tendons  of  the  fingers,  the  Lumbricales.  the  Opponens,  and  Flexor 
brevis  minimi  digiti.  Alongside  of  it  ia  the  deep  branch  of  the  ulnar  nerve,  hut 
running  in  the  opposite  direction;  that  is  to  say,  from  within  outward. 

Peculiarities. — ^The  origin  of  the  mdial  artery,  aeeordincr  to  Quain,  is,  in  nearly  one  ease 
in  eipht,  liiirher  than  usual;  more  Ircfjuently  arising  Ihitu  tbe  .ixilhiry  or  upjK'r  jtart  of  the 
brachial  llian  IVuiu  the  lower  [nirt  of  this  ves.s<d.  The  variations  in  the  ntxHUion  <d'  this  ve!>!sel 
in  the  arui  and  at  the  bend  <A'  the  ellx^w  have  lieen  alread.v  lueutioaed.  In  the  fbrc.irin  it 
deviates  less  fre<|uentiy  from  its  pasition  than  the  ulnar.  It  has  been  found  lyine  over  the  Ikseia 
instead  oflwiKatli  it.  It  has  als<>  Ikh'u  observed  on  the  surrace  of  the  Supinattir  lonciLs.  in.stead 
of  alonjj  its  inner  larder;  and  in  turning  round  the  wrist  it  has  been  seen  lying  over,  instead  of 
beneath,  the  exo-nsor  tendons. 

Surface  Marking. — The  i>ositiou  of  the  radial  artery  in  the  forearm  is  re|>resented  by  a 
line  drawn  from  the  outer  bonier  of  the  tendon  of  the  BitM'psiu  the  centre  of  tlu'  hollow  in  fnjnt 
of  the  ell*ow-joini  with  a  stmi^cht  course  to  the  inner  side  of  the  fore  part  of  the  styloid  process 
of  the  nidi  OS. 

Surgical  Anatomy.— The  radial  arterj'  x»  much  exposed  to  injury  in  its  lower  third,  and  is 
fre<|uentrv  wounded  by  the  hand  hnner  driven  through  a  pane  ol"  .cla,s.»i.  hy  (he  slipning  of  a 
knij'e  or  ehi.^el  held  in  the  other  hand,  and  .^tieli dike  aceident.s.  The  injnry  is  olkm  foHowed  by 
a  trauniatie  aueunstn,  for  which  the  old  opemtiou  of  laying  open  the  sa*.'  and  securing  the  vessel 
above  and  below  is  re<|Utred. 

The  o|)er:ition  of  tying  the  radial  nrten'  is  re«:^uired  in  eases  of  wounds  either  of  its  trunk  or 
of  some  of  its  branches,  or  for  anenrism  ;  and  it  wdl  U.'  obwtvned  that  the  vex^it'l  may  l)e  exptised 
in  any  part  of  its  course  tlmiuLdi  the  forearm  without  the  division  of  any  nui.Hcular  fibres.  The 
ujteration  in  the  middle  or  inferior  third  of  the  Otreann  is  easily  perlbrined.  but  in  the  upper 
third,  near  the  ell»w,  it  is  attended  with  some  difficulty,  tix)m  the  greater  depth  of  the  vea  * 
and  from  its  Wing  overlapned  by  the  Supinator  longus  nmsele. 

To  tie  the  artery  in  llie  upper  third  an  ineision  thn'e  inches  m  leneth  should  be  innde 
through  the  integument,  tn  a  line  dniwn  from  the  eentn^  of  the  beu<l  of  the  elbow  to  the  front 
of  the  styloid  process  of  the  radius,  avoiding  the  hranehes  of  the  median  vein  ;  the  fasc*ia  of 
the  arm  iKMn^r  divided  and  the  Supinator  lontrus  dmwn  a  little  outwani.  the  arterj'  will  be 
eX|M>s«^d.  The  ven;p  ei>mites  sliould  l>e  carefully  separated  from  the  vessel,  and  the  ligature 
iMi-ssed  from  the  radial  lo  the  uhiar  side. 

In  the  mitldle  third  of  the  forearm  the  artery  may  be  exposed  hy  making  an  incision  of 
i»imilar  length  on  the  inner  margin  of  the  Supinator  longus.     In  this  »U.uation  the  radial  nerve 
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11e«  in  close  relation  with  the  outer  aide  of  the  arterj',  and  should,  n*  well  as  the  veins,  be  care- 
fully avoided.  j  .     •    • 

In  the  lower  third  the  artery  is  easily  secured  by  dividing  the  integument  and  fa«?>a  in  the 
interviil  huiweeti  the  tendons  <if  the  Su- 
pinator loiigus  and  Hexor  eurpi  radiftlis 
muscles. 

The  branrhes  of  the  railial  ar- 
tery may  be  divided  into  tbree 
^rouj>s.  CO  I' res*  ponding  with  the 
fhree  regions  in  which  the  ves!?e!  is 
situated. 


Radial  Recurrent. 


In  the 
Forearm. 


Wrkt, 


Hand . 


r  Rad 

I   Muscular, 


Anterior  Carpul. 


<r^ 


I   Anterior  Ca 

1^  Superficial  is  Voliie. 

r  Posterior  Carpal. 

J    Metacarpal. 

I   Dor?*ules  F^ollicis. 

[  Dorstili.s  Indicia. 

Prinre[ts  Follicis. 

Hadiulis  Tndicis. 

Perforating. 

Interosseou!*. 

Palmar  Recurrent. 


The  radial  recurrent  is  given 
off  immediately  below  the  elbow. 
It  ascenfl-*  between  the  branches 
•  »f  the  tnu.scubt-spiral  nerve  lying 
on  the  Supinator  brevis,  and  then 
between  the  Supinator  bmgus  and 
Bracbialis  anticus,  supplying  these 
muscles  and  the  elbow-joint,  and 
anastomosing  with  one  of  the  ter- 
minal branches  nf  the  superior 
profunda. 

The  muscular  branches  are  dis- 
tributed to  the  muscles  on  the  ra- 
dial side  of  the  forearm. 

The  anterior  carpal  is  a  small 
vessel  which  arises  fnun  the  radial 
artery  near  the  lower  border  of  the 
Pronator  fjuadratus.  and.  running 
inward  in  front  of  the  railius,  an- 
astomoses with  the  anterior  carpal 
branch  of  the  ulnar  artery.  From 
the  arcb  thus  formed  branches  de- 
scend to  supply  the  articulations 
of  the  wrist. 

The  snperficialis  volee  arises 
from  the  radial  artery,  just  where 
this  vessel  is  about  tf)  wind  round 
the  wrist.  Running  forward,  it 
passes  between  the  muscles  of  the 
thumb,  which  it  supplies,  and  some- 
times anastomoses  with  the  palmar 
portion  of  the  ulnar  artery,  com- 
pleting the  superficial    palmar   arch. 


Radial  reevurmi.' 


m4 


Dffp  branch 
of  nlnar. 


f^npfTfieialia  tote.- 


d.^ 


■/ 


Fig.  364.-The  lurgicftl  ftnniomy  of  the  radial  and  ulnar 
arteries. 

This  vessel  varies    considerably  in   site: 
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-  Anlrrior  ulnar 
rei'tirrent. 
!\)drrior  ulnar 
trriinrnt. 


^|||WeM/«f 


-  Muaeular. 


usually  it  is  very  small,  aud  terminates  in  the  muscles  of  the  thumb:  sometimes 
it  is  a.s  large  aa  the  continuation  of  the  radial. 

The  posterior  carpal  is  a  small   vessel   which  arises  from   the  radial  artery 

beneath  the  extensor  tendons  of 
the  thumb;  crossiu*;  llie  carpus 
transversely  to  the  inner  border 
af  the  ha  nil,  it  anastomoses  wiih 
the  posterior  carpal  branch  of  the 
ulnar,  forming  the  posterior  carpal 
arch,  which  is  joined  by  the  termi- 
nation <if  the  posterior  interosseous 
artery.  From  this  arch  are  given 
off  descending  branches,  the  dornai 
interonid'oint  arferieit  for  the  third 
and  fourth  interosseous  s])aces, 
which  run  forward  on  the  Third 
and  Fourth  dorsal  interossei  mus- 
cles and  divide  into  dorsal  iiigital 
branches  wliich  supply  the  adjaceni 
sides  of  the  middle,  ring,  and  little 
fingers  respectively,  ciunmunica- 
ting  with  the  digital  arteries  of 
the  superficial  palmar  arch.  At 
tlieir  origin  they  anastomose  with 
the  perforating  brancljcs  from  the 
dee]j  palmar  jirch. 

'fhe  metacarpal  (first  dorsal 
interosseous  branch)  arises  beneath 
the  extensor  tendons  of  the  thumb, 
sometimes  with  the  jjosterior  carpal 
artery ;  running  forward  on  the 
Second  dorsal  interosseous  muscle, 
it  coramunicales,  behind,  with  the 
corresponding  perforating  branch 
of  the  deep  ]>ahuar  arch  ;  and  in 
front  it  divides  into  two  thnt^tl 
(lit/iffd  hranrheH.  which  suj^jdy  the 
adjoining  sides  of  the  index  and 
middle  fingers,  inosculating  with 
the  digital  branch  of  the  super- 
ficial palmar  arch. 

Tbe  dorsales  pollicis  are  two 
soiall  vessels  whicli  run  along  the 
sides  of  the  d<irsal  aspect  of  the 
thumb.  They  arise  separately,  or 
occasionally  by  a  common  trunk, 
near  the  base  of  the  first  metacar- 
]ml  bone. 
dorsalis  indicia,  also  a  small  branch,  runs  along  the  radial  side 
of  the  hack  of  the  index  finger,  sending  a  few  branches  to  the  Abductor 
indicis. 

The  princeps  poUicis  arises  from  the  radial  just  as  it  turns  inward  to  the  deep 
part  of  the  hand ;  it  descends  between  the  Abductor  indicis  and  Adductor 
obliquus  jiollicis,  then  between  the  Adtluctor  trans  versus  pollicis  aiifl  Adductor 
oblitjuus  prdlicis,  along  the  ulnar  side  of  the  metacarpal  bone  of  the  thumb,  to  the 
bjise  of  the  first  phalanx,  where  it  divides  into  two  branches,  which  run  ab>ng  tlie 
Bides  of  the  palmar  aspect  of  the  thumb  and  forn>  an  arch  on  the  under  surface 


Anirrior  earpni^ 
8upfrjicial}s  rolie.  - 


-Anterior  carpal. 


ulnar. 
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of  the  last  pimlanx,  from  which  bruiu-hcs  are  distributed  to  the  integument  ami 
pulp  of  the  thumb. 

The  radialis  indicis  arises  chtse  to  the  preceding,  descends  between  the 
Abductor  imlicis  ami  Adductor  transversus  pollicis,  and  runs  along  the  ra^lial 
side  of  the  index  finger  to  its  e.xtremity,  where  it  anastomoses  with  the  collateral 
digital  artery  from  the  superficial  palmar  arch.  At  the  lower  border  of  the 
Adductor  transversus  pollicis  this  vessel  iMiastom«>ses  with  the  princeps  pollicis, 
and  gives  a  communicating  brunch  to  the  superficial  j)a!mar  arch. 

The  perforatini;  arteries,  three  in  miiuher,  pass  backward  bet  ween  tbr  iu'uds 
of  the  last  three  Dorsal  interossei  muscles,  to  inosculate  with  the  dorsal  iiiier- 
osseous  arteries. 

The  palmar  interosseous,  three  or  four  in  number,  are  branches  of  the  deep 
palmar  arch  ;  they  run  forward  upon  the  Interossei  muscles,  and  anastomose  at 
the  clefts  of  the  fingers  with  the  digital  branches  of  the  superficial  arch. 

The  palmar  recurrent  branches  arise  from  the  concavity  of  the  deep  palmar 
arch.  They  pass  upward  in  front  of  the  wrist,  supplying  the  carpal  articulations 
and  anastomosing  with  the  anterior  carpal  arch. 

Ulnar  Artery. 

The  Ulnar  Artery,  the  larger  rif  the  two  terminal  branches  *>f  the  brachial, 
commences  a  little  below  the  bend  of  the  elbow,  and  crosses  oblitjuely  the  inner 
side  of  the  forearm,  to  the  commenccTnent  of  its  lower  half;  it  then  runs  along  its 
ulnar  border  to  the  wrist,  crosses  the  annular  ligament  on  the  radial  side  of  the 
pisiform  bone,  and  immediately  beyond  this  bone  divides  into  two  branches, 
superficial  and  deep  piduiar. 

Relations  in  the  Forearm. — In  its  upper  half  it  is  deeply  seated,  being  covered 
by  all  the  superficial  flexor  muscles,  excepting  the  Flexor  carpi  ulnsiris  ;  it  is 
crossed  by  the  mediun  nerve,  which  lies  to  its  inner  side  for  about  an  inch,  and 
it  lies  upon  the  Urachialis  anticus  and  Flexor  profundus  digitorum  muscles.  In 
the  ftiwer  half  ftf  the  foreann  it  lies  upon  the  Flexor  profundus,  being  covered 
by  the  integument,  the  su]>erficial  and  deep  fascia?,  and  is  placed  between  the 
Flexor  carpi  ulnarig  and  Flexor  sid>limis  digitorutn  muscles.  It  is  accomjianied 
by  two  venie  comites ;  the  ulnar  nerve  lies  on  its  inner  side  for  the  lower  two- 
thirds  of  its  extent,  and  a  small  branch  from  the  nerve  descends  on  the  lower  part 
of  the  vessel  to  the  palm  of  the  hand. 

Pl.ax  of  HEt.ATioNs  OF  THE  Uln.-vr  Artkrv  in  the  Forearm. 

/w  ft'Oilt, 

Superficial  layer  of  flexor  muacilea.  f  TTnoer  half 
Huperficial  and  deep  fascia?.  Lower  half. 


Line}'  sidf. 

Flexor  carpi  ulnaris. 

Uhmr  nerve  (lower  two-thirds). 


Ittnu- 
Artw7  In 

TurMUTB. 


Oftter  »iJ^. 
Flexor  subliniis  digitorum. 


V 

BrJiintl, 

Braehiulis  anticus. 

Hexor  profundus  digitorum. 

At  the  wrist  (Fig.  3*14)  the  ulnar  artery  is  covered  by  the  integument  and 
fai«cia,  and  lies  upon  the  anterior  annular  ligament.  Un  its  inner  side  is  the 
pisiform  bone.  The  ulnar  nerve  lies  at  the  inner  side,  antl  somewhat  behind  the 
artery. 

Peculiarities. — The  ulnar  arten'  has  been  fijund  to  vary  in  its  origin  nearly  ia  the  poipor- 
tinn  of  one  in  thirteen  castas,  in  one  castj  arising  lower  than  u.suaK  alMitit  two  or  three  im-hes 
below  the  ullx>w.  ami  in  all  other  eaae.s  mueh  higher,  the  braelii.il  being  a  more  fre(|uent  entree 
of  oriifin  than  the  uxillar}-, 
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Variations  in  the  positioii  of  this  vewel  are  more  frequent  dmn  in  the  nuhal.  Wliun  its 
origin  is  normal  the  ciiurM*  o1"  the  vessel  is  rardv  chaimed.  When  it  arises  high  up  it  ia  almost 
invariably  suii«rtieial  to  the  flexor  museles  in  tlie  torearm.  lyin^  eoninjonly  U-neatli  the  fascia, 
more  rarely  lietweeii  the  ta.'*4.ia  and  intet^ouient.  In  a  few  eas^es  its  positJiin  was  Hulicutaneoiis 
in  the  ujiper  part  ol*  the  fnreanu,  suhiiponeurotie  in  the  lower  nart. 

Suiface  Marking.— (In  aeeimni  of  theeurved  direetiotj  of  (ne  ulnar  arterv  the  line  on  the  sur- 
face of  the  body  whieli  indicates  iti>  f(»Lii>ie  is  .somewhat  emtiplieated  First,  araw  a  line  t'ronj  the 
iWnU  of  the  internal  condyle  of  the  humernri  to  the  radial  side  of  the  |tisiform  l»otie  ,  tbe  Itiwer 
two-thirds  of  this  line  represents  the  course  id'  the  niiildle  and  lower  third  of  the  nhiar  artery. 
Sec*»ndly.  drawa  line  from  the*'entre  td'  the  holltiw  in  1'ront  of  the  ell>owjojnt  t«i  the  Jum-lion  of  tlie 
Upper  and  middle  third  of  the  first  line;  this  rejiresent.s  the  eonrse  of  the  upper  third  of  theariery. 

Surgical  Anatomy. — The  application  of  a  lijiijature  to  thi»  vessel  is  re(fiim'd  in  easo  of 
wound  of  the  artery  or  of  its  branches,  or  in  eotiseijucnce  of  aneurism  In  (he  n|i|H'r  hall  of 
the  torearm  the  artCTV  is  deeply  seated  bt^neath  the  .superficial  Hex»>r  mnscio,  ;ual  thi  applica- 
tion id"  a  ligature  in  this  situation  is  attendedvvith  some  diflRenlty.  An  incision  is  tn  !«  made 
in  the  cfturw  of  a  line  drawn  fnnu  the  front  of  tlie  internal  condyle  (d'  the  huuierns  to  ihi  miter 
side  of  the  pisiform  iKitie,  Sf»  that  the  centre  of  the  incision  is  three  finyer^  btx'uillh  lHd<iw  the 
internal  condyle.  The  skin  and  superficial  iascia  having  Ijeen  divided  and  the  deep  fasi-ia 
expiised,  the  white  line  which  separates  the  Flexor  carpi  ulnans  iirom  the  other  flexor  njnj?<;lefi 
is  to  be  wMight  for,  and  t  he  fascia  incised  in  this  line  Tlie  Flexor  earpi  nhiaris  is  now  to  be 
carefully  sepaniteil  fr<.»in  the  other  muscles,  when  tiie  ulnar  nerve  will  U'  exptjswl.  ami  niu'<f  he 
ilrawn  aside.  Some  little  distance  lwd»>w  (he  nerve  the  artery  will  he  found  acconjpanied  by  hs 
vena?  oomites,  and  may  Ir'  ligatured  by  passing  the  needle  Irom  withuj  t»utward  In  the  middle 
and  lower  third  of  the  lorcarni  this  vessel  may  be  easiK  secured  by  making  an  incision  (»n  the 
radial  .side  of  the  tendon  of  the  Fk'xor  carpi  ulnaris  :  the  deep  lascia  U-ini:  iiivi(h'd,  and  the 
Flexor  carpi  uhiaris  and  it,s  companion  mus«de,  (he  Mexor  suhlimis,  heiiitf  H^parated  irom  each 
other,  the  vessfd  will  Ihj  exposed,  ueeompanicd  by  its  vena?  eomites.  the  ulnar  nerve  tving  im  its 
inner  sitle.  The  veins  b(;in«  s*'j>arated  from  the  artery,  the  ligature  should  he  passc{l  from  the 
ulnar  to  the  radial  side,  taking  care  to  avoid  the  ulnar  nerve. 

The  branches  of  the  ulnar  artery  may  be  arranged  in  the  following  groups : 


Forearm. 


Anterior  Ulnar  Recurrent. 
Posteinor  Ulnar  Recurrent. 

\  Anterior  Interosseoua. 
\  Posterior  Inieroaseoufl. 
(^  Muscular. 
_    (  Anterior  Carpal. 


Interosseous 


'ilX  Posterior  Carpal. 


perficial  Palmar  Arch. 
\  Deep  Palmar  or  Commtinieating. 

The  antierior  ulnar  recurrent  (Fig.  wj(i;>)  arises  ininieilintely  below  the  elbow- 
joint,  pjis.se.s  upward  and  inward  between  the  Braehialis  antieus  and  Pronator 
radii  teres,  supplies  those  muscles,  and.  in  front  of  the  inner  condyie,  iinaslomoses 
with  the  ana,stomotiL'fi  tungna  an<l  inferior  proftuida. 

The  posterior  ulnar  recurrent  is  nineb  larger,  and  arise*  .sotnewlmt  lo^^er  than 
the  preceding.  It  pusses  hack  ward  and  inward,  beneath  the  Fle.xor  snbltniis. 
and  a,soend»  behind  the  inner  condyle  of  the  humerus.  In  the  interval  between 
this  process  and  the  olecranon  it  lies  beneath  the  Flexor  carpi  ulnaris,  ascend- 
ing between  the  heads  id'  that  muscle,,  beneath  the  ulnar  nerve;  it  sujtidies  the 
nei«zh!joring  mu.<rles  and  joint,  and  anastomoses  with  the  inferior  profunda,  ana»- 
lomotiea  magna,  and  interosseous  recurrent  arteries  (Fig,  »^f)*>). 

The  interosseous  artery  (Fig.  3t)f>)  is  a  short  trunk  about  an  inch  in  length, 
and  of  eonsiderahle  size,  which  arises  immediately  below  the  tuberosity  (d*  the 
radius,  and,  passing  backward  to  the  upper  border  of  the  interosseous  membrane, 
divides  into  two  branches,  the  anl*'r'tor  M\i\  ponterior  tiiirnnt»^'ou)t. 

The  anterior  Interosseous  pa.sscs  down  the  f»>rearm  on  the  anterior  surface  f>f 
the  interosseous  inenil)rane,  to  which  it  is  connected  by  a  thin  aponeurotic  arch 
It  is  accoinpanietl  by  the  interosseous  branch  of  the  median  nerve,  and  overlapped 
by  the  contiguous  margins  of  the  Flexor  profutnlus  digitorum  and  Flexor  Inngus 
poUiris  muscles,  giving  off  in  this  situation  tuu.scular  brunches  and  the  nutrient 
arteries  of  the  radius  and  ulna.  At  the  upper  border  of  the  Pronator  <juadraiiis 
a  branch  tiescends  beneath  the  muscle  to  anastomose  in  front  of  the  carpus  with 
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maffna. 

Posterior  ulnar 
recurrent. 


riof  iHtfro»nfoit». 


brunches  from  the  anterior  carpal  anil  ileep  palmar  arch.  The  continuation  of 
the  artery  passes  behind  the  Pronator  qtuitlratiis,  nud.  piercing  the  interosseous 
membrane,  gets  to  the  back  of  the  forearm,  ami  anastomoses  with  the  ])ostenor 
interosseous  artery  (Fig.  ^00),  It  then  descends  to  the  back  of  the  wrist  to  jiun  the 
posterior  carpal  arch.  The 
anterior  interosseous  gives  off 
a  long,  slender  branch,  the 
me  titan  art  en/,  which  accom- 
panies the  median  nerve  and 
give&  offsets  U>  its  substance. 
This  artery  is  sometimes  much 
enlarged.  It  also  gives  off 
nutrient  branches  to  the  mdius 
and  ulna  about  the  miildle  of 
the  forearm. 

The  posterior  interoase- 
ous  artery  passes  backward 
through  the  interval  between 
the  oblifjue  ligament  and  the 
upper  border  of  the  interos- 
seous membrane.  It  appears 
between  the  contiguous  bor- 
ders of  the  Supinator  brevis 
and  the  E.xtensor  ossis  meta- 
carpi  pollicis.  and  runs  down 
the  buck  part  of  the  forearm, 
between  the  superficial  and 
deep  layer  of  muscles,  to 
both  of  which  it  distrifoites 
branches.  At  the  lr>wer  part 
of  the  forearm  it  anastomoses 
with  the  termination  of  the 
anterior  interosseous  artery. 
Then,  continuing  its  course 
over  the  head  of  the  ulna,  it 
^  joins  the  posterior  carpal 
branch  of  the  ulnar  artery. 
This  artery  gives  off,  near  its 
origin,  the  interosseomt  reeur- 
rfnt  hraiv^h. 

The  interosseous  recurrent 
artery  is  a  large  vessel  which 
ascends  to  the  interval  be- 
tween the  external  condyle 
and  olecranon,  on  or  through 
the  fibres  of  the  Supinator 
brevi.s,  but  beneath  the  Anco- 
neus, anastomosing  with  a 
branch  from  the  su|>erior  pro- 
funda, and  M'ith  the  posterior 
ulnar  recurrent  and  anas- 
toraotica  magna. 

The  muscular  branches  are  distributed  to  the  muscles  along  the  ulnar  side  of 
the  foreariu- 

The  anterior  carpal  is  a  small  vessel  which  crosses  the  front  of  the  car|>U8 
beneath  the  temhms  of  the  Flexor  profundus,  and  inosculates  with  a  correspond- 
ing branch  of  the  radial  artery. 


"^1'^ 


.;^ 


Trrminatimi  of  an- 
'  (erior  intcroai^Hi. 


pMUriar  carpal _ 
{ulnar). 


■  posterior  cnrpai 
{radial). 

-Radial. 

-Thsrnalis  poUidn. 
Uorsalis  indicia. 
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The  posterior  carpal  arii^es  immediately  nbove  the  |ii.sifovuj  bone,  and  winds 
backward  beneath  the  teud(m  of  the  Flexor  earjti  ulnaris  r  it  passes  across  the 
dorsul  surface  of  the  carpus  beneath  the  extensiu-  teniitms,  anastomosiug  with  a 
corresfiondinfr  brancli  of  the  nidial  artery,  and  foriniinf;  the  poxfrrwr  rar/ml  (irrh, 
IniuRMliately  after  its  origin  it  gives  of!"  a  small  branch  which  runs  along  the 
ulnar  side  of  the  metacar{»al  bone  of  the  little  finger,  forming  one  of  the  meta- 
rnr/Htl  (irtvries,  and  supplies  the  idnar  side  of  the  dorsal  surface  of  the  little 
linger. 

The  deep  palmar  or  communicating  branch  (Fig,  365)  passes  deeply  inward 
between  the  Al>ductor  minimi  digit i  and  Flexor  brevis  minimi  digiti  near  their 
origins  ;  it  unastorarises  with  the  termination  of  the  radial  artery,  completing  the 
deep  palmar  urch. 

The  Superficial  Palmar  Arch. — ^The  superficial  palmar  arch  passes  outward 
across  the  palm  of  the  hand,  describing  a  curve,  with  its  convexity  forwanl  to  the 
space  between  the  ball  of  the  thumb  and  the  index  finger,  where  the  arch  is  com- 
pleted by  its  ana,stotnosing  with  a  branch  from  the  radialis  indicis,  though  some- 
times tlje  arch  is  completed  by  its  amustomoaing  with  the  snperficiiilis  vohe 
branch  r»f  the  radial  artery. 

Belations, — The  superficial  palnuir  arch  is  covered  by  the  skin,  the  Palmaris 
hrevis,  and  the  palmar  ftiscia.  It  lies  upon  the  annular  ligament,  origin  of  the 
muscles  of  the  little  finger,  the  tendons  of  the  superficial  flexor  of  the  fingers, 
and,  the  divisions  of  the  median  and  tilnar  nerves. 

Relations  ok  nit:  Siferficial  Palmak  Arch, 

In  front. 
8kin. 

Pidmaris  brevis. 
Palmar  tiwcia. 


Supi-rficlitl 
Pfclnittr  Arch. 


Bfhi»d. 

Annular  ligametit. 

Orijjiu  of  iimwlrs  iif  little  finger. 

Superfit'itil  flexor  tenJims. 

Divisions  of  mcdiim  and  ulnar  nerves. 

Branches  of  the  Superficial  Palmar  Arch. 

Digital. 

The  digital  branches  (Fia^64).  four  in  number,  are  given  off  from  the  con- 
vexity «>f  the  superficial  ptunPbr  arch.  They  supply  the  ulnar  side  of  the  little 
finger  and  the  adjoining  sides  m  the  little,  ring,  middle,  and  index  fingers,  the 
radial  side  of  the  index  finger  and  thumb  being  supplied  from  the  radial  artery. 
The  digital  arteries  at  first  lie  superficial  to  the  flexor  tendons,  but  as  they  pass 
fiu-ward  with  the  digital  nerves  to  the  clefts  between  the  fingers  they  lie  between 
them,  atid  are  there  joined  by  the  interosseous  branches  from  the  deep  palmar 
arch.  The  digital  arteries  on  the  sides  of  the  fingers  lie  beneatfi  the  digital 
nerves;  and  about  the  miihlle  of  the  last  (ihahin.x  the  two  branches  for  each 
finger  form  an  arch,  from  the  convexity  of  whicli  branches  pass  to  supply  the 
j)ulp  of  the  finger. 

Surface  Marking.— The  su^K-rticiul  pulniar  arch  is  ropre.scnted  by  a  curved  line,  startintr 
fri»iij  the  outer  side  of  the  pisilunu  bcmc  and  curried  iluwnwanl  its  far  as  the  middle  third  of 
tht'  p;ilm.  iitul  thou  run.'ed  ♦futwaril  n»  u  level  with  the  upper  end  of  the  cleft  between  the 
thuuib  and  imJex  finder. 

The  deep  palmar  arch  is  situated  about  hall'  tm  imh  lunrer  tu  the  carpus. 
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Surgical  Anatomy.— Wounds  of  the  palmar  aix-hes  are  of  special  interest,  and  are  aiwaya 
diftii-ult  to  ih-al  with.  When  the  wound  in  the  siipertir'ial  rissneii  is  extensive,  it  may  l»e  ixt-ssible 
l<»  stHtu-e  the  bleeding  ends  of  the  vesvSel ,  hut  wIuti  there  is  a  small  imnctmreil  wound,  u*  from 
a  penknile  ur  piece  of  trlass,  pressure  syt»tematieally  apphed  is  probably  the  best  L<)ui"s»e  of  treat- 
ment, OS  there  i.s  difficuhy  in  reaching  the  wounded  ves^'l  without  damaj-iu^'  important  j^true- 
tures.  At  the  same  time  it  must  1«?  admitted  that  pressure  applied  to  the  palm  of  the  hand  to 
arre.st  hjt'm«»rrhave  Crom  a  wound  of  ime  of  the  palmar  urehes,  es|>e<-iaily  the  deep  airh.  is  apt 
to  he  followed  by  tilouirhing,  owiiiv'  to  the  ritfidity  of  the  parts  and  the  facility  with  which  a  eon- 
.•^iderahle  amount  of  pressure  van  be  applied.  In  wound."^  of  the  deep  palmar  areh  a  ligature 
may  l)e  applied  to  ihe  bleedintr  p«>ints  iit*ni  the  rlorsum  of  the  hand  Ky  resection  of  the  upper 
part  of  the  third  metacarpal  Ikxhv  It  is  useless  in  the-si-  cases  Jo  ligature  <ine  of  the  arteries  of 
the  forearm  aloue,  and  indeed  situultaneous  lijrature  ol'  lx»th  radial  an<l  ulnar  arteries  alwive  the 
wrist  is  often  unsuceesi^tui,  on  awount  of  llio  anastomosis  carried  on  by  the  carpal  arches. 
Therefore,  ufKin  the  lltilure  of  pressure  to  Hrr«>st  hamiorrhajire  it  is  expedient  to  apply  a  liga- 
ture to  the  bnu-hial  artery. 

THE  DESCENDING  AORTA. 

ARTERIES  OF   THE   TRUNK, 

The  Descending  Aorta  i.s  divided  into  two  portions,  the  thoracic  and  ahdotnindl, 
in  correspondence  with  the  two  great  cavities  of  the  trunk  in  which  it  is  situated. 

THE  THOEACIC  AORTA. 

The  Thoracic  Aorta  commences  at  the  lower  border  of  the  fourth  dorsal  ver- 
tebra, on  the  left  side,  and  terminates  at  the  aortic  opening'  in  the  Diaidira<rm,  in 
front  of  the  last  dorsal  vertebra.  At  it,H  commencement  it  i.s  situated  on  the  left 
side  of  the  spine ;  it  approaches  the  median  line  as  it  descends,  and  at  its  termina- 
tion lies  dire<?tly  in  front  of  the  column.  The  direction  of  this  vessel  being  inHu- 
enced  hv  the  spine,  upon  which  it  rests,  it  describes  a  curve  w  hich  is  concave  f«»rward 
in  the  dorsal  region.      As  the  branches  given  off*  from  it  are  small,  the  diminution 

... 

in  the  size  of  the  vessel  is  inconsiderable.      It  is  contained  in  the  back  part  of  the 
posterior  mediastinnm. 

Relations. — It  is  in  relation,  in  /font,  from  above  downward,  with  the  left  pul- 
nmnary  artery,  the  left  bronchus,  the  pericardium,  and  the  wsophagus;  hehinds 
with  the  vertebral  colutiin  and  the  vena  azygos  minor;  on  the  ruihi  itidv,  with  tlie 
vena  azvgos  major  and  thoracic  duct;  on  the  f^ff  side,  with  the  left  pleura  and 
lung.  The  oesophagus,  with  its  accompanying  nerves,  lies  on  the  right  side  of  the 
aorta  abfWf,  hut  at  the  lower  part  of  the  thorax  it  gets  in  front  of  the  aorta,  and 
close  to  the  Diaphragm  is  situated  to  its  left  side. 

Plan  of  the  Rel.ations  of  the  Thor.u'Ic  Aorta. 

In  fi'fiuf, 
Ijeft  pulmonary  artery. 
I>eft  ffntui'lms. 
Perleimlium. 
nEs<iphagiis. 


Right  ififJe. 
(Ksophtt^w  (above). 
Vena  azyfins  major. 
Thoracic  duet. 


Tbomcic 
Auiis. 


Lfjt  side. 
Pleura. 
Left  lung. 
(Esophagus  (below). 


B>^himl 

Vertebnd  column. 
Vena  azypos  minor. 

The  aorta  is  occaj*iona!ly  foun<l  to  be  obliterated  at  a  particular  spot— viz.  at  the  junction  of 
the  aridi  with  the  thortuMc  aorta,  just  below  rlio  <hictus  arteriosus,  ^\  hether  this  i.s  the  result  of 
disea-se  or  of  congenital  uialf  amation  is  imtnaterial  to  our  present  purpose-;  itatfoi-ds  an  interest- 
ing: op|><(rtvmity  of  -iibstTvinjir  the  resources  of  tlie  c«»lli»teral  ein-ulatiou.  Tine  course  of  the  an;j>- 
toujosinv  vesHcls.  by  which  tlie  bl«H>d  is  hnjuyhi  fii>m  the  upper  to  the  lower  part  of  the  artery, 
will  Ije  tound  well  describied  in  an  account  of  twtj  ca.ses  in  the  rufhulor/irtd  TrnnMictioritt.  xuh.  yw. 
and  X.     In  the  former  ip.  102)  Mr  .Sydney  Jones  thus  sums  up  the  detailed  deseription  of  the 
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anastoniwine  vessels:  '*The  prin-'ipftl  oomniUTiit.'atkms  by  wi;k-h  tlie  circulation  was  carrieil  on, 
were — Firstly,  llio  internal  iiriinunnry,  aniniitojnof^inii  witii  the  intercostal  iirttrk^,  with  the  phrenic 
of  the  ab<iominal  wnrta  hy  lucatis  ui'  the  mu.s4nilo-|!rhrcni<"  an«]  wnm'S  ncrvi  phrtntei.  and  largely 
with  ihe  tlt'e|>  epi;tta.strk'.  Sewuiilly,  the  :*;ut>L*rii)r  intercustjil.  aiiastoinasin.L'  anteriorly  hy  »i«»n!> 
of  a  large  branch  with  the  first  mtrtic  intercostal,  and  i>ij8t«riurly  with  the  pu^tcrkir  bnineli  of  the 
same  Jirterv.  Tliinlly,  the  inferior  th>Tt)iil.  hy  tneana  of  a  bninch  ab<nvt  the  nize  of  an  ordinarj' 
rnriiab  foritnHl  a  enninjiiniciition  with  t!ur  first  atirtie  jiiten'ostal.  Fourthly,  the  tnmsversalis  colli, 
by  means  of  very  larire  communications  with  the  posterior  braiiebes  of  the  intenjofJlaln.  Fifthly, 
the  branebe.-*  (of  the  snln'Iavian  ami  axillary}  goine  to  the  sside  of  the  cbc8t  were  larye,  and 
anaiifoinosed  freely  with  the  lateral  branches  of  the  intercostals.  '  Tn  the  Ht'cond  cjise  al;^  [vol. 
X.  p.  '.»T)  >Ir  Wood  (iescTihes  lite  aiiastomo.ses  in  u  wmiewhat  .similar  manner,  adding  the  remark 
that  ■■  the  blood  which  was  broujLdit  into  the  aortn  thnJUirh  the  anastomoses  of  the  intercostal 
artericH  appeared  to  hie  exjwnded  principidly  in  isunplyiny  the  abfhunen  and  f>elviiJ,  while  the  sup- 
ply to  the  bmer  extremities  had  piLs«ed  thronirh  tlie  internal  ntammmry  and  epipat<trics." 

Surgical  Anatomy.— The  student  should  now  consider  the  effects  likely  to  be  pr»Kluced  by 
aneurism  id"  the  thoracic  aorta,  a  disease  of  common  oecurrcnee.  When  we  consider  the  ureut 
de|>th  of  the  vessel  from  the  surface  and  the  number  of  imimrtant  structures  which  surround  it 
on  every  side,  it  may  easily  he  conceived  what  a  variety  of  obscure  symptoms  may  arise  fr«im  dis- 
ea.se  of  this  p;irt  of  the  arteritil  svstem.  and  how  they  may  be  liable  to  \ye  mistaken  for  thonc  of 
other  Jiffeetions.  Aneurism  of  the  thoracic  aorta  njost  usually  extends  backwanl  ahxig  the  left 
side  of  the  spine,  produeiu>?  absorption  of  the  Uidies  of  the  vertebne,  with  curvature  of  the  spine; 
whilst  the  irritation  or  pressure  on  the  cord  will  juivc  rise  to  pain,  either  in  the  chest,  back,  or 
laitts.  with  nidiatinp  pain  in  the  left  upjK'r  intercostal  spaces,  fr<im  pressure  on  the  intcn-ostal 
nerves;  at  the  same  ttnje  the  tumor  may  project  backward  on  caidi  side  of  the  spine,  betutath  the 
intej?ument.  as  a  pulsatin>f  swelling,  simulating  abscess  eonnected  with  diseased  bone,  or  it  may 
displace  the  a?so]ihairns  and  comjiress  the  lung  on  one  or  the  otlier  side.  If  the  tumor  extend 
forwanJ,  it  may  press  upon  im<l  disphice  the  heart,  giving  rise  tf>  palpitation  and  other  symj)toms 
of  disease  t>f  that  or^'an  ;  or  it  may  displace,  or  even  compress,  the  o?sopba,i:us.  causing  pam  and 
difficulty  of  swallowing,  as  in  stricturt?  of  that  tube  ;  and  ultimately  even  ot>cn  into  it  by  ulcera- 
tion, producing  fatal  hannorrhage.  If  tho  disease  extends  to  the  right  siue,  it  may  press  upon 
the  thomeie  duct ;  or  it  nuty  burst  into  the  pleund  cuvity  or  into  the  tniehea  or  lung ;  and  Iitstly. 
it  may  open  into  the  imsterior  mediastinum. 


Braxi'IIES  of  the  THt>RAric  Aorta. 


Peri  (cardiac. 
Bfonchiiil. 


(Esophageal. 
Posterior  Mediastinal. 


Intercostal. 


The  pericardiac  are  a  few  small  vessels,  irregular  in  their  origin,  distributed  to 
the  [lerieardiutu. 

The  bronchial  arteries  arc  the  nittiietit  vessels  of  the  lungs,  and  vary  in  num- 
ber, size,  and  origin.  That  of  the  right  side  arises  fnuu  the  first  aortic  ititercostal, 
or  by  a  eonimon  trunk  w  itli  the  left  bronehiul  fnun  ibe  front  of  the  tbomcic  aorta. 
Those  of  the  left  side,  usually  two  in  nutnber,  arise  from  the  thoracic  aorta,  one  a 
little  lower  than  the  other.  Eaeb  ves.sel  is  directed  to  the  bnek  part  of  the  eorre- 
spontliiig  bronchus  along  wbieh  it  runs,  dividing  and  subdividing  upon  the  bron- 
chia! tube,  supjdying  them,  the  cellular  tissue  of  the  lungs,  the  bronchial  glands, 
and  the  <iesopbagus. 

The  CBBOphageal  arteries,  usually  foitir  or  five  in  number,  arise  fioiu  the  front 
of  the  aorta,  ainl  pass  obliipiely  downward  to  the  cesojdiagus,  forming  a  chain  of 
anastomoses  along  that  tube,  anastomosing  with  ilie  cpsophageal  brunches  of  the 
inferior  thyroid  arteries  above,  and  with  ascending  branches  from  the  phrenic  and 
gastric  arteries  below. 

The  posterior  mediastinal  arteries  are  numerous  small  vessels  which  supply  the 
glands  and  loose  areolar  tissue  in  the  mediastinum. 

The  Intercostal  arteries  arise  from  the  back  part  of  the  aorta.  They  are  usu- 
ally eleven  in  number  on  each  side,  the  superior  intercf)stal  s|mee  being  stipplied 
by  the  superior  intercostal,  a  branch  of  the  subclavian,  Kud  the  second  inteieosial 
8[»ace  being  supjdied  by  a  branch  from  the  sui)erior  intercostal  joining  with  the  first 
aortic  intercostal.  The  lowest  of  these  branches,  the  HnhcoHtal  arhrif,  uiulerlies 
the  last  rib.  The  right  intercostals  are  longer  than  the  left,  on  account  of  the 
position  of  the  aorta  on  the  left  side  of  the  spine;  they  pass  outward,  across  the 
bi^Miies  of  ibe  vertebrw,  to  the  interct>stjil  spaces,  being  covered  by  the  pleura,  the 
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nesophagas,  thoracic  duct,  sympathetic  nerve,  and  the  vena  azygos  major;  the  left 
passing  beneath  the  superior  intercostal  vein,  the  vena  azygjts  minor,  and  sympa- 
thetic. In  the  intercostal  spaces  each  artery  divides  into  two  branches — an  ante- 
rior, or  [)roper  intercostal  branch  ;  and  a  posterior,  or  dorsal  branch.' 

The  anterior  branch  passes  outward,  at  first  lying  upon  the  External  inter- 
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Fio.  367.— The  aMotnlnal  aorU  and  il«  brunches. 


costal  muscle,  covered  in  front  by  the  pleura  and  a  thin  fascia.  It  then  passes 
between  the  two  layers  of  Intercostal  muscles,  and,  having  ascended  nbli(juely  to 
the  lower  border  of  the  rib  above,  divides,  near  the  angle  of  that  bone,  into  two 
branches:  of  these  the  larger  runs  in  the  groove  on  the  lower  border  of  the  rib 
above;  the  smaller  branch   along   the   upper  border  of  the  rib  below;  passing 

^  Mr.  W,  J.  Walshnni  docrilxis  ra  small  twig  iik  beinj?  piveu  ofl'  from  eai-h  intercostal  close  to  its 
origin.  He  sitate*  thai  lliey  can  be  traceil  nmninj?  between  the  net-k  of  the  rib  and  the  tnmsverse 
process  of  the  e«»rrefijx>Tidin^  vertebrn;  they  :infLslonn»«e  with  Himilar  twigs  ifiven  ofi'  from  iJie  inler- 
CDHtal  artery  next  below.  In  the  first  and  swond  Mtaces  similar  anastomosing  twigB  are  given  ofl  from 
the  superior  interc(»i>tal  [Journal  of  Anatomy  and  I*hyHiolo<ft/,  vol.  xvi.  part  iii.  p.  443). 
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forward,  they  supply  tie  Intercostal  muscle,  and  anastomose  with  the  anterior 
intercostal  branches  of  the  internal  mammary,  and  with  the  thoracic  branches  of 
the  axillary  artery.  The  first  aortic  intercostal  anastomoses  with  the  superior 
intercostal,  and  the  last  three  pass  between  the  abdominal  muscles,  inosculating 
with  the  epigastric  in  front  and  with  the  phrenic  and  lumbar  arteries.  Each 
intercostal  artery  is  accompanied  by  a  vein  and  nerve,  the  former  being  above, 
and  the  latter  below,  except  in  the  upper  intercostal  spaces,  where  the  nerve  ia  at 
first  above  the  artery.  The  arteries  are  protected  from  pressure  during  the  action 
of  the  Intercostal  muscles  by  fibrous  arches  tlirown  across,  and  attacbed  by  e^cb 
extremity  to  the  bone.  The  lower  intercostal  arteries  are  continued  anteriorly 
from  the  intercostal  spaces  into  the  abdominal  wall,  except  the  last,  the  mihcostal^ 
which  lies  throughout  its  whole  course  in  the  abdominal  wall,  since  it  is  placed 
below  the  last  rib.  They  pass  behind  the  costal  cartilages  between  the  Internal 
oblique  and  Transversalis  muscle  to  the  sheath  of  the  Rectus,  where  they 
anastomose  with  the  internal  mammary  and  the  deep  epigastric  arteries.  Behind, 
the  subcostal  artery  anastomoses  with  the  first  lumbar  artery. 

The  post^erior  or  dorsal  branch  of  each  intercostal  artery  passes  backward 
to  the  inner  side  of  the  anterior  costo-transverse  ligament,  and  divides  into  a 
muscular  branch  which  is  distributed  to  the  muscles  and  integument  of  the  back, 
and  a  sjunal  branch  which  enters  the  spinal  canal  through  the  intervertebral 
foramina  to  be  distributed  to  the  spinal  cord  and  its  membranes,  and  to  the 
bodies  of  the  vertebrae  in  the  same  manner  as  the  lateral  spinal  branches  from  the 
vertebral. 

THE  ABDOMINAL  AORTA  (Fig.  367). 

The  Abdominal  Aorta  commences  at  the  aortic  opening  of  the  Diaphragm,  in 
front  of  the  body  of  the  last  dorsal  vertebra,  and,  descending  a  little  to  the  left 
side  of  the  vertebral  column,  terminates  on  the  body  of  the  fourth  lumbar  vertebra, 
commonly  a  little  to  the  left  of  the  middle  line.'  Mhere  it  divides  into  the  two 
common  iliac  arteries.  It  diminishes  rapidly  in  size,  in  consctiuence  of  the  many 
large  branches  which  it  gives  off.  As  it  lies  upon  the  bodies  of  the  vertebrre 
the  curve  which  it  describes  is  convex  forward,  the  greatest  convexity  correspond- 
ing to  the  third  lumbar  vertebra,  which  is  a  little  above  and  to  the  left  side  of  the 
umbilicus. 

Relations.^It  is  covered,  in  front,  by  the  lesser  omentum  and  stomach,  behind 
which  are  the  branches  of  the  coeliac  axis  and  the  solar  plexus ;  below  these,  by 
the  splenic  vein,  the  pancreas,  the  left  renal  vein,  the  transvei-se  portion  of  the 
duodenum,  the  mesentery,  and  aortic  plexus.  Bvhimh  it  is  se]tarated  from  the 
lumbar  vertebrae  by  the  left  lumbar  veins,  the  receptacuhim  chyli,  and  thoracic 
duct.  On  the  right  aide  it  is  in  relation  with  the  inferior  vena  cava  (the  right 
cms  of  the  Diaphragm  being  interposed  above),  the  vena  azygos  major,  thoracic 
duct,  and  right  semilunar  ganglion  ;  on  the  h-ft  mie,  with  the  sympathetic  nerve 
and  left  semilunar  ganglion. 


Plan  of  the  Relations   of  the  Abdominal  Aorta. 
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'  Sir  Joseph  IJstcr,  having  accurately  examined  30  bodies  in  order  lo  asoertain  the  exncl  poini 
of  termination  of  this  veti.«*el,  found  it  "either  absolutely,  or  almoet  absolutely,  mesial  in  15,  while  in 
13  it  deviated  more  or  less  to  the  left,  and  in  2  ^VAn  slightly  to  the  right "  {S^tUtm  of  Surffcry^  edited  bf . 
T.  Iloluies,  2d  ed.  vol.  v.  p.  652). 
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Surfoce  Markmg.^In  o^Jer  Uy  map  out  the  alKlouiinal  aorta  on  the  surface  of  the  abdonienj 
a  line  must  be  fJrawii  from  the  middle  line  of  the  l>ody,  on  u  level  with  the  distal  extremity  td 
the  seventh  eostai  cartilage,  downward  and  slightly  t*j  the  left,  suj  that  it  jusl  skirts  the  umbilicus, 
to  tt  zone  drawn  nmiid  the  body  opposite  the  highest  point  of  thi*  fTe^t  of  the  ilium.  This 
point  is  genenilly  half  an  ineh  below  and  to  the  left  of  the  umbilicus,  l>ut  as  the  po.sition  of  fhis 
stmcture  varies  with  the  obesity  of  the  individual,  it  is  not  a  reliable  landmark  aii  to  the  situation 
of  the  bifurt-.itiuu  of  the  aorta. 

Surgical  Anatomy. — Aneurism.s  of  the  abdominal  aorta  near  the  cceliac  axis  communicate 
in  nearly  e<}utd  proportion  with  the  anterior  and  jiosterinr  parts  of  the  arteiy. 

When  an  ancuristual  sae  is  eonneeted  with  th<!  back  part  of  the  abdominal  aorta,  it  usually 
produces  absorption  of  the  bodies  of  the  vertebne,  aiid  forms  a  pulsMitin^  tumor  that  presents 
Uself  in  the  left  hypochondriac  or  epigastric  regions,  and  is  accompaniea  by  symptoms  of  dis- 
turbance iu  the  ahmciitiiry  canal.  Pain  is  invariably  present,  and  is  usoally  of  two  kinds — a 
fixed  and  constant  pain  in  the  back,  can.setl  by  the  tumor  pressing  on  or  displacing  the  bninches 
of  the  Similar  plexus  and  splanchnic  nerves  ;  and  a  sharp  lancinating  pain,  radiating  along  those 
bmnches  of  the  lumbar  nerves  which  are  pressed  on  by  itie  tumor;  hence  the  pain  in  the  loins, 
the  testes,  the  hynogastriutn,  and  in  the  lower  limb  {usually  of  the  left  side?.  Tliis  form  of 
aneurism  usually  biuijls  into  the  [>eritoneal  cavity  or  behind  the  peritoneum  in  the  tell  hyjK)- 
cbondriac  region  ;  or  it  may  Jbrm  a  lari^e  atieurismal  sac,  extending  down  as  low  as  Pounart's 
ligatneiit ;  hauiiorrhage  in  these  cases  being  generally  verj'  extensive,  but  slowly  produced,  and 
n».»t  rapidly  fatal 

\\  hen  an  aiieurismal  sac  is  oortnect«d  with  the  front  of  the  aorta  near  the  ccehac  axis,  it 
forms  a  piUsating  tumor  in  the  lefl  hypochondriac  or  ejtigastric  regionR.  usually  attended  with 
sjiuiitoms  of  disturbance  of  the  alimentary  cuitul.  as  sickness,  dyspepsia,  or  constii»ation.  an«l 
accompanied  by  pain,  which  is  constant,  but  nejirly  always  fixed  in  the  loins,  epifiastriimi.  or 
some  part  of  the  alxlomcn ;  the  radiating  pain  being  rare,  as  the  lum!)ar  nerves  are  seldom 
imiilicated.  This  form  id"  aneurism  may  burst  into  the  peritoneal  aivity  or  behind  the  peritoneum, 
between  the  layers  of  the  mesentery,  or.  more  mrely,  into  the  duodenum  ;  it  rarely  extends  back- 
ward so  as  to  affect  the  spine. 

The  alKiominal  aorta  has  been  tied  several  times,  and  although  none  of  the  patients  i>enna- 
nently  rw-overed,  still,  as  one  of  them  lived  as  long  as  ten  thiys.  tlie  povssibility  (>f  the  re- 
establishment  of  the  circulation  may  be  ootvsidered  to  be  proved.  In  the  lower  animals  this 
arterv'  has  been  often  successfully  tied.  The  vessel  may  be  reached  in  several  way.s.  In  the 
original  operation,  performed  by  Sir  A.  Cooper,  an  incision  was  made  in  the  linea  alba,  the 
peritoneum  opened  in  fnjnt.  the  finger  carrieffdown  amongst  the  intestines  toward  the  spine,  the 
jferitoneimi  again  ointued  behind  bv  scratching  through  the  mesenten',  and  the  vessel  thus  reached. 
Or  either  of  the  operations  described  l>elow  Ibr  securing  the  common  iliac  artery  may,  b\'  extend- 
intr  the  ili.ssection  a  sufficient  distance  upwar<l,  l:>c  made  use  of  to  expose  the  aorta.  The  chief 
difficulty  in  the  dead  subjec-t  consists  in  isolating  the  arter>'  in  consequence  of  its  j^rt-at  depth  :  but 
in  the  living  subie<"t  the  etnbarrassment  resulting  from  the  proximity  of  the  aneurismal  tumor,  and 
the  great  probability  of  disease  in  the  vessel  itself  add  to  the  dangers  and  difficulties  of  this  for- 
miihd)le  operation  so  trreatly  tliat  it  is  ver>'  doubtful  whether  it  ou^uht  ever  to  lie  performed. 

Tlie  collateral  circulation  would  be  carried  on  by  the  anastomosis  between  the  intenial 
mammarj*  and  the  deep  epigastric  ;  by  tlie  free  comnumication  betwei'ii  the  superior  and  inferior 
mesenteries  if  the  ligature  were  placed  above  the  latter  vessel ;  or  by  the  anastomc^is  between 
the  inferior  mesenteric  and  the  internal  pudic  when  (as  is  more  eonunon)  the  point  of  ligature  is 
below  the  oritrin  of  the  inferior  mesenteric:  and  possibly  by  the  anastomoses  of  the  lumbar 
arteries  with  the  branches  of  the  internal  iliac. 

The  circulation  thrrmgh  the  alxlominal  aorta  may  be  connnanded.  in  thin  persons,  by  firm 
pressure  with  the  fingers.  A  toumitiuet  has  been  invented  for  this  purpose  which  is  sometimeg 
used  in  amputation  at  the  hiphjoint  and  some  other  operations. 
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C celiac  Axia. 


Branciie.s  of  the  Aodomin.al  Aorta. 
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Tbe  branches  may  be  divided  into  two  8ets  :   1.   Those  supplying  the  viscera. 
Those  clistributod  to  the  walls  of  tbe  abdomen. 


Visceral  Branches. 

I  Gastric- 

Cceliac  Axis.  <  Hepatic. 
{  Splenic. 
Superior  Mesenteric. 
Inferior  Mesentcrie. 
Suprarenal. 


Renal. 

Spermatic  or  Ovarian. 

Parietal  Bra  n  ch  cs. 

Phrenic. 
Linubar. 
Sacra  Media. 


Visceral  Branches  of  the  Abdominal  Aorta, 
The  Coeliac  Axis  (Fig.  368). 

To  expose  this  arteri,'  raise  the  livt-r,  draw  down  the  stouiaeh,  and  then  tear  through  the 
layers  of  tne  lejsser  omeiitvuii. 

Tbe  Cceiiac  Axis  is  a  short  thick  trunk,  about  half  an  inch  in  length,  which 
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1. 866.— The  cccliacaxis  and  it«  bruichvs.  the  liver  having  been  n»ls«d  nnd  the  lencr  omentum  remuvod. 

arises  from  the  aorta  opposite  tbe  margin  of  the  Diaphragm,  and,  passing  nearly 
horizontally  forward  (in  the  erect  posture),  divides  intn  three  large  branches,  the 
gastric^  hepatic,  and  sjtlenic.  occasionally  giving  off  one  of  the  phrenic  arteries. 

Relations. — It  i.s  covered  by  tbe  lesser  onientuni.  On  the  right  side  it  is  in 
relation  %vitb  the  right  semilunar  ganglion,  and  the  lobus  Spigelii;  on  the  ^<,'f<  side^ 
with  the  left  .semilunar  gunglion  and  cardiac  end  <»f  the  stomach.  Behw^  it  rests 
upon  the  upper  border  of  the  pancreas. 
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The  Qastric  Artery  {Coronaria  ventrv^U),  the  smallest  of  the  three  branches 
I  of  the  cttdiac  uxis.  pasties  upward  and  to  the  left  side,  to  the  cardiac  orifice  of 
the  stomachy  distributing  branches  to  the  a'SDphagus  which  anastomose  with  the 
aortic  ocsojihageal  arteries:  others  supply  the  cardiac  end  i>f  the  stomach,  inoscu- 
lating with  branches  of  the  splenic  artery  *.  it  then  passes  from  left  to  right, 
along  the  lesser  curvature  of  the  stomach  to  the  pylorus,  lying  in  its  course 
between  the  layers  of  the  lesser  omentum,  and  giving  branches  to  both  surfaces 
of  the  organ  :  at  its  termination  it  anastomoses  with  the  p^doric  branch  of  the 
hepatic. 

The  Hepatic  Artery  in  the  adult  is  intermediate  in  size  between  the  gastric  and 
splenic;  in  the  f»etus  it  is  the  largest  of  the  three  branches  of  the  cteliac  axis.  It 
is  first  directed  forward  and  to  the  right,  to  the  upper  margin  nf  the  pyloric  end 
of  the  stomach,  forming  the  lower  boundary  of  the  foramen  of  Winslow,  It  then 
(.passes  upward  between  the  layers  of  the  lesser  omentum,  and  in  front  of  the  fora- 
men of  Winslow,  to  the  transverse  fissure  of  the  liver,  where  it  divides  into  two 
bi'anches,  right  and  left,  which  supply  the  correspomling  lobes  of  that  organ, 
accompanying  the  ramifications  of  the  vena  portiie  arid  hepatic  duct.  The  hepatic 
artery,  in  its  course  along  the  right  border  of  the  lesser  omentum,  is  in  relation 
with  the  ductus  communis  choledochna  and  portal  veins,  the  duct  lying  to  the  right 
of  the  artery  and  the  vena  portie  behind. 

Its  branches  are — the 


Pyloric. 

Gastro-duodenalis 
Cystic. 


f  Gastro-opiploica  Dextra. 

\  Pancreatico-duodenatis  Superior. 


The  pyloric  branch  arises  from  the  hepatic,  above  the  pylorus,  descends  to  the 
pyloric  end  of  the  stomach,  and  passes  from  right  to  left  along  its  lesser  curvature, 
supplying  it  with  l>ranches  and  inosculating  with  the  gastric  artery. 

The  gastro-duodenalis  (Fig.  'itJi*)  is  a  short  but  large  branch  which  descends, 
near  the  pylorus,  behind  the  first  portion  of  the  duodenum,  and  divides  at  the  lower 
border  of  the  stomach  into  two  branches,  the  gaHtro-epijdoica  dextra  and  the  pan- 
creatico-ditodenalis  superior.  Previous  to  its  division  it  gives  off  two  or  three 
small  inferior  pyloric  branches  to  the  pyloric  end  of  the  stomach  and  pancreas. 

The  gastro-epiploica  dextra  runs  from  right  to  left  ahmg  the  greater  curvature 
of  the  stomach,  between  the  layers  of  the  great  omentum,  ana.Htomosing  about  the 
middle  of  the  lower  border  of  the  stomach  with  the  gastro-epiploica  sinistra  from 
the  splenic  artery.  This  vessel  gives  off  numerous  branches,  some  of  which  ascend 
to  supply  both  surfaces  of  the  stomach,  whilst  others  descend  to  supply  the  great 
omentum. 

The  pancreatico-duodenalis  superior  descends  between  the  contiguous  margins 
of  the  duodenum  and  pancreas.  It  supplies  both  these  organs,  and  anastomoses 
with  the  inferior  pancreatict*-duodenal  branch  of  the  superior  mesenteric  artery 
and  with  the  pancreatic  branches  of  the  splenic. 

The  cystic  artery  (Fig.  368),  usually  a  branch  of  the  right  hejtatic,  passes 
upward  and  forward  along  the  neck  of  the  gall-bladder,  and  divides  into  two 
branches,  one  of  which  ramifies  on  its  free  surface,  the  other  between  it  and  the 
substance  of  the  liver. 

The  Splenic  Artery,  in  the  adult,  is  the  largest  of  the  three  branches  of  the 
coeliac  axis,  and  is  remarkable  for  the  extreme  tortuosity  of  its  course.  It  jiasscs 
horizontally  to  the  left  side  along  the  upper  border  of  the  pancreas,  accompanied 
by  the  splenic  vein,  which  lies  below  it,  and  on  arriving  near  the  spleen  divides 
into  branches,  some  of  which  enter  the  hilum  of  that  organ  to  be  distributed  to  its 
structure,  whilst  others  are  distributed  ti>  the  great  end  <tf  the  stomach.  Its 
branches  are — the 

Pancreaticie  Parvae.  Gastric  (Vasa  Brevia). 

Pancreatica  Magna.  Gastro-epiploica  Sinistra. 
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The  pancreatic  are  numerous  graall  branches  derived  from  the  splenic  as  it 
runs  behind  the  upper  border  of  the  |>ancreas,  supplying  its  middle  and  left  parts. 
One  of  these,  larger  than  the  rest,  is  given  off  from  the  splenic*  near  the  left 
extremity  of  the  pancreas;  it  runs  from  left  to  right  near  the  posterior  surface  of 
the  gland,  following  the  course  of  the  jtancreatic  duct,  and  is  called  the  pnnoreatica 
magiia.    These  vessels  anastomose  with  the  pancreatic  branches  of  the  pancreatico- 
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Fiu.  3A9.— Ttiti  copliac  axis  and  Its  br)tmhi.-«.  thu  itioiuuch  having  been  raised  and  the  tranircna  meto-eolon 
removfd. 

duodenal  arteries,  derived  from  the  hepatic  on  the  one  hand  and  superior  mesenteric 
on  the  other. 

The  gastric  (vasa  brevia)  consists  of  from  five  to  seven  small  branches,  which 
arise  either  from  the  termination  of  the  8i)lenic  artery  or  from  its  terminal  btanehes, 
and,  passing  from  left  to  right,  between  the  layers  of  the  ga.stro-splenie  fimentum. 
are  distributed  to  the  great  curvature  of  the  stomach,  anastomosing  with  branches 
of  the  gastric  Jind  gastrtt-ejiiploica  sinistra  arteries. 

The  gastro-epiploica  sinistra,  the  largest  branch  of  the  splenic,  runs  from  left 
to  right  along  the  great  curvature  of  the  stomach,  between  the  layers  of  the  great 
omentum,  and  anastomoses  with  the  gastro-cpijdoica  dextra  In  its  course  it 
distributes  several  branches  to  the  stomach,  which  ascend  upon  both  surfaces; 
others  descend  to  supply  the  omentum. 


The  Superior  Mesenteric  Artery  (Fig.  370). 

Iii  onlor  to  expoHC  this  vefisel  raise  tlie  ureal  uiuotuum  atiJ  transverse  colon,  draw  down  th©  ■ 
small  intestines,  and  cut  through  the  peritoneum  where  the  transverse  meso-colon  and  luoscn* 
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tery  join :  the  artery  will  then  be  exposed  jiwt  as  it  iasuea  from  beneath  the  lower  border  of  the 
pancreas. 

The  Superior  Mesenteric  Artery  supplies  the  whole  length  of  the  small  intestine, 
except  the  first  part  nf  the  duodenum  ;  it  also  supplies  the  ctecum,  ascending 
and  transverse  colon  ;  it  is  a  vessel  of  large  size,  arising  from  the  fore  part  of  the 
aorta  about  a  quarter  of  an  inch  below  the  coeliac  axis ;  being  covered  at  its  origin 
by  the  splenic  vein  and  pancreas.  It  passes  fttrward,  between  the  pancreas  and 
transverse  portion  of  the  duodenum,  crosses  in  front  of  this  portion  of  the  intes- 
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Fig.  870— The  superior  myenteric  artery  and  Its  bmnrhes. 

tine,  and  descends  between  the  layers  of  the  mesentery  to  the  right  iliac  fossa. 
where  it  terminates,  considerably  diminished  in  size.  In  its  course  it  forms  nn 
arch,  the  convexity  of  which  is  directed  forward  and  downward  to  the  left  side, 
the  concavity  backw^ard  and  upward  to  the  right.  It  is  accompanied  by  the 
superior  mesenteric  vein,  and  is  surrounded  by  a  superior  mesenteric  plexus  of 
nerves.     Its  branches  are — the 

Inferior  Pancreatico-duodenal,  Deo-colic. 

Vasa  Intestini  Tenuis.  Colica  Dextra. 

Colica  Media. 

The  Inferior  pancreatico-duodenal  is  given  off  frora   the  superior  mesenteric 
behind  the  pancreas,  and  is   distributed   to  the  head  of  the   pancreas  with   the 
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transverse  and  descending  portions  of  the  duodenum,  anastomosing  with  the 
superior  pancreatico-duodenal  artery. 

Thevasa  intestini  tenuis  arise  from  the  convex  side  of  the  superior  mesenteric 
artery.  They  are  usually  from  twelve  to  fifteen  in  nuniher.  and  are  distributed  to 
the  jejunum  and  ileum.  They  run  parallel  with  one  another  between  the  layers 
of  the  mesentery^  each  vessel  dividing  into  two  hranLdies,  which  unite  with  a  sim- 
ilar branch  on  each  side,  forming  a  series  of  arches  the  convexities  of  which  are 
directed  toward  the  intestine.  Fmm  this  first  set  of  arches  branches  arise, 
which  again  unite  with  similar  brunches  from  either  side,  and  thus  a  second  series 
of  arches  is  formed  ;  and  from  these  latter,  a  third,  ;ind  a  fourth,  or  even  fifth, 
series  of  arches  is  constituted,  diminishing  in  size  the  nearer  they  approach  the 
intestine.  From  the  terminal  arches  numerous  small  straight  vessels  arise  which 
encircle  the  intestine,  upon  which  the^'  are  distributed,  jamifying  thickly  between 
its  coats. 

The  ileo-colic  artery  is  the  lowest  branch  given  off  from  the  concavity  of  the 
superior  mesenteric  artery.  It  descends  between  the  layers  of  the  mesentery  to 
the  right  iliac  fossa,  where  it  divides  into  two  branches.  Of  these,  the  inferior 
one  inosculates  with  the  lowest  branches  of  the  vasa  intestini  tenuis,  from  the 
convexity  of  which  branches  proceed  to  supply  the  termination  of  the  ileum,  the 
CiCcum  and  appendix  Ctiici,  and  the  ileo-ciecal  valve.  The  superior  division  inos- 
culates with  tlie  colica  dextra  and  supplies  the  commencement  of  the  colon. 

Tbe  colica  dextra  arises  from  about  the  middle  of  the  concavity  of  the  superior 
mesenteric  artery,  and,  passing  behind  tbe  peritoneum  to  the  mitldle  of  the 
ascentling  colon,  divides  into  two  branches — a  descending  branch,  which  inoscu- 
lates with  the  ileo-colic;  and  the  ascending  branch,  which  anastomoses  with  the 
colica  media.  These  branches  form  arches,  from  the  convexity  of  which  vessels 
are  distributed  to  the  ascending  colon.  The  branches  of  this  vessel  are  covered 
with  peritoneum  only  on  their  anterior  aspect. 

The  colica  media  arises  from  the  upper  part  of  the  concavity  of  the  superior 
mesenteric,  and,  jiassing  furwunl  between  tbe  layers  of  the  transverse  raeso-colon, 
divides  into  two  branches,  tbe  one  on  the  right  side  inosculating  with  the  colica 
dextra  ;  that  on  the  left  side,  with  the  colica  sinistra,  a  branch  of  tbe  inferior 
mesenteric.  From  the  arches  formed  by  their  inosculation  branches  are  distrib- 
uted to  the  transverse  colon.  Tbe  branches  of  this  vessel  lie  between  two  layers 
of  peritoneum. 

The  Inferior  Mesenteric  Artery  (Fig.  371). 

In  onler  to  exiwse  this  vessel  draw  the  sm:dl  intestines  and  uieseniery  over  to  the  right 
side  of  the  abdomen,  raise  the  tntnsverse  colon  toward  the  thorax,  and  divide  the  peritoneum 
coverinj?  the  left  side  of  the  aorta. 

The  Inferior  Mesenteric  Artery  sa[>[dies  tbe  descending  and  sigmoid  flexure  of 
the  colon  and  the  greater  part  of  the  rectum.  It  is  smaller  than  the  superior 
mesenteric,  and  arises  from  the  left  side  of  the  aorta,  between  one  and  two 
inches  above  its  division  into  tbe  common  iliacs.  It  passes  downward  to  the  left 
iliac  fossa,  and  then  descends,  between  the  layers  of  the  meso-rectum,  into  the 
pelvis,  under  the  name  of  the  Huperior  henmrrhoidal  artery.  It  lies  at  first  in  close 
relation  with  tbe  left  side  of  the  aorja,  and  then  pas.ses  as  tbe  superior  hjcmor- 
rhoidal  in  front  of  the  left  common  iliac  artery.     Its  branches  are — the 

Colica  Sinistra.  Sigmoid. 

Superior  llneinorrhoidal. 

The  colica  sinistra  passes  behind  the  peritoneum,  in  front  of  the  left  kidney, 
to  reach  the  descending  colon,  and  divides  into  two  branches — an  ascending 
branch,  which  inosculates  with  the  colica  media;  and  a  descending  branch,  which 
anastomoses  with  the  sigmoid  artery.  From  tbe  arches  formed  by  these  inoscu- 
lations branches  are  distributed  to  tbe  descending  cobm. 

The  sigmoid  artery  runs  obliquely  downward  across  the  Psoas  muscle  to  the 
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sigmoid  flexure  of  the  colon,  and  divides  into  branches  which  supply  that  part  of 
the  intestine,  anastomosing  above  with  the  colica  sinistra,  and  below  with  the 
superior  hjcmorrhoidal  artery.  This  vessel  is  sometimes  replaced  by  three  or  four 
small  branches. 

The  superior  hsemorrfaoidal  artery,  the  continuation  of  the  inferior  mesenteric, 
descends  into  the  pelvis  between  the  layers  of  the  meso-rectum,  crossing,  in  its 
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Fig.  771.— The  Inferior  moseDteric  and  its  branches. 

course,  the  ureter  and  left  common  iliac  vessels.     It  divides  into  two  branches, 

which  descend  one  on  each  side  of  the  rectum,  and  about  five  inches  from  the  anus 
break  up  into  several  small  branches,  which  arc  distributed  between  the  mucous 
and  muscular  coatfl  of  that  tube,  nearly  as  far  as  its  lower  end,  anastomosing 
with  each  other,  with  the  mi<ldle  htemorrhoidal  arteries,  branches  of  the  internul 
iliac,  and  with  the  inferior  hfemorrhoidal  branches  of  the  internal  pudic. 


The  Suprarenal  Arteries. 

The  suprarenal  arteries  (Fig.  367)  are  two  small  ve.'isels  which  arise,  one  on 
each  aide  of  the  aorta.  o|»posite  the  superior  mesenteric  artery.  They  pass  oblitjuely 
upward  and  outward,  over  the  crura  of  the  Diaphraorra,  to  the  under  surface  of 
the  suprarenal  capsules,  to  which  they  are  distributed,  anastomosing  with  capsular 
branches  from  the  phrenic  and  renal  arteries.  In  the  adult  these  arteries  are  of 
small  size;  in  the  foetus  they  arc  as  large  as  the  renal  arteries. 
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The  Renal  Arteries. 

The  renal  arteries  are  two  large  trunks  which  arise  from  the  sides  of  the 
aorta  immediately  below  the  superior  mesenteric  artery.  Each  is  directed 
outward  across  the  crus  of  the  Diaphragm,  so  as  to  form  nearly  a  right  an^le 
with  the  aorta.  The  right  is  longer  than  the  left,  on  account  of  the  position  <>f 
the  aorta;  it  jiasses  behind  the  inferior  vena  cava.  The  left  is  somewhat  higher 
than  the  right.  Previously  to  entering  the  kidney  each  artery  divides  into  four 
or  five  branches  which  are  distributed  to  its  substance.  At  the  hilum  these 
branches  lie  between  the  renal  vein  and  ureter,  the  vein  being  usually  in  front,  the 
ureter  behind.  Each  vessel  gives  off  some  small  branches  to  the  suprarene 
capsule,  the  ureter,  and  the  surrounding  cellular  tissue  and  muscles.  Freijuentlj 
there  is  a  second  renal  artery,  which  is  given  off  from  the  abdominal  aorta  at  a 
lower  level  and  snpplies  the  lower  portion  of  the  kidney.  It  is  termed  the  inferior 
renal  arterif. 

The  Spermatic  Arteries. 

The  spermatk  arteries  are  distributed  to  the  testes  in  the  male  and  to  the 
ovaria  in  the  female.  They  are  two  slender  vessels,  of  considerable  length,  which 
arise  from  the  front  of  the  aorta  a  little  below  the  renal  arteries.  Each  artery 
passes  oblifjuely  outward  and  downward  behind  the  peritoneum,  resting  on  the 
Psoas  muscle^  the  right  spermatic  lying  in  front  of  the  inferior  vena  cava,  the  left 
behind  the  sigmoid  flexure  of  the  colon.  It  then  crosses  obli<jucIy  over  the  ureter 
and  the  lower  part  of  the  e.xternal  iliac  artery  to  reach  the  internal  idxlominal 
ring,  through  which  it  passes,  and  accompanies  the  other  constituents  of  the 
spermatic  cord  along  the  inguinal  canal  to  the  scrotum,  where  it  becomes  tortuous, 
and  divides  into  several  branches,  two  or  three  of  which  accompany  the  vas 
deferens  and  siipjdy  the  ejjididymia,  anastomosing  with  the  artery  of  the  vas 
deferens ;  others  pierce  the  back  part  of  the  tunica  albuginea,  and  supply  ihe 
substance  of  the  testis. 

The  Ovarian  Arteries. 

The  ovarian  arteries  are  shorter  than  tlie  spermatic,  and  do  not  pass  out  of 
the  abdominal  cavity.  The  origin  and  course  of  the  first  part  of  the  artery  are  the 
same  as  the  spermatic  in  the  male,  hut  on  arriving  at  the  margin  of  the  pelvis  the 
ovarian  artery  passes  inward,  between  the  two  lamint^  of  the  broad  ligament  of 
the  uterus,  to  he  distributed  to  the  ovary.  One  or  two  small  branches  sujtply  the 
Fallopian  tube  ;  another  passes  on  to  the  side  of  the  uterus  and  anasKmioses  with 
the  uterine  arteries.  Other  offsets  are  continued  along  the  round  ligament, 
through  the  inguinal  canal,  to  the  integument  of  the  labium  and  groin. 

At  an  early  period  of  ffetal  life,  when  the  testes  or  ovaries  lie  by  the  side  of  the 
spine  below  the  kidneys,  thespennatic  or  ovarian  arteries  are  short;  but  as  these 
organs  descend  from  the  altthnuen  into  the  scrotunn  the  arteries  become  gradually 
lengthened. 

Ptu'iitnl  Branches  of  the  Alnhminal  Aorta. 
The  Phrenic  Arteries. 

The  phrenic  arteries  are  two  small  vessels  which  present  much  variety  in 
their  origin.  They  may  arise  separately  from  the  front  of  the  aorta,  immediately 
above  the  ceeliac  axis»  or  by  a  common  trunk,  which  may  spring  either  from  the 
aorta  or  from  the  cieliac  axis.  Sometimes  one  is  derived  from  the  aorta,  and  the 
other  from  one  of  the  renal  arteries.  In  only  one  out  of  thirty-six  cases  examined 
did  tlie.se  arteries  arise  as  two  sejtarate  vessels  fium  the  aorta.  They  diverge  from 
one  another  acro.'*s  the  crura  of  the  Diu|diragm,  and  then  pass  obliijuely  upAvard 
and  outward  upon  its  under  surface.  The  left  phrenic  passes  behind  the  oesoph- 
agus and  runs  forward  on  the  left  side  of  the  oesophageal  opening.  The  right 
phrenic  passes  behind  the  inferior  vena  cava,  and  ascends  along  the  right  side  of 
the  aperture  for  transmitting  that  vein.  Near  the  back  part  of  the  central  tendon 
each  vessel  divides  into  two  branches.  The  internal  hraoch  runs  forward  to  the 
front  of  the  thorax,  supplying  the  Diaphragm  and  anastomosing  with  its  fellow  of 
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the  opposite  side,  an<l  with  the  musculo-phrenic  and  comes  nervi  phrenici.  branches 
of  the  internal  mammary.  The  external  brancli  passes  toward  the  side  of  the 
thorax  and  inosculates  with  the  intercostal  arteries.  The  internal  branch  of  the 
right  phrenic  gives  off  a  few  vessels  to  the  inferior  vena  cava,  and  the  left  one 
some  branches  to  the  oesophagus.  Each  vessel  also  sends  capsular  branches  to  the 
suprarenal  capsule  of  its  own  side.  The  spleen  on  the  left  side  and  the  liver  on 
the  right  also  receive  a  few  branches  from  these  vessels. 

The  Lumbar  Arteries. 

The  lumbar  arteries  are  analngous  to  the  intercostal.  Thev  are  usiially  four 
in  number  on  each  side,  and  arise  from  the  back  part  of  the  aorta,  nearly  at  right 
angles  with  that  vessel.  They  pass  outward  and  backward,  around  the  sides  of 
the  body  of  the  lumbar  vertebra,  behind  the  sympathetic  nerve  and  the  Psojis 
ma  gnus  muscle,  those  on  the  right  side  being  covered  by  the  inferior  vena  cava, 
and  the  two  upper  unes  m\  each  side  by  the  crura  of  the  Diaphragm.  In  the 
interval  between  the  transverse  proceaaea  of  the  vertebrae  each  artery  divides  into 
a  donsftl  and  an  ahdunnnal  hraniih. 

The  dorsal  branch  gives  off,  immediately  after  its  origin,  a  spinal  branch,  which 
enters  the  spinal  canal;  it  then  continues  its  course  backward  between  the  trans- 
verse processes,  and  is  distributed  to  the  muscles  and  integiniient  of  the  hack, 
anastomosing  with  the  similar  branches  of  the  adjacent  lumbar  arteries  and  with 
the  posterior  branches  of  the  intercostal  arteries. 

The  spinal  branch  enters  the  spinal  canal  through  the  intervertebral  foramen, 
to  be  distributed  to  the  spinal  cord  and  its  membranes  and  to  the  bodies  of  the 
vertebne  in  the  same  manner  as  the  lateral  spinal  branches  from  the  vertebral 
(see  page  584). 

The  abdominal  branches  pass  outward,  having  a  variable  relation  to  the 
Quadratiis  lumburum  muscle.  Most  freijuently  the  first  branch  jtasses  in  front 
of  the  muscle  and  the  others  behind  it;  sometimes  the  order  is  reversed  and  tlie 
lowest  branch  passes  in  front  of  the  muscle.  At  the  outer  border  of  the  Quadratns 
they  are  continueil  between  the  abdominal  muscles,  anastomose  with  branches  of 
the  epigastric  and  internal  mammary  in  frvnt,  the  intercostals  above,  and  ihose  of 
the  ilio-lumbar  and  circumflex  iliac  hdow. 

The  Sacra  Media, 

The  Middle  Sacral  Artery  is  a  small  vessel  about  the  size  of  a  crow-«juill, 
which  arises  from  the  back  part  of  the  aorta  just  at  its  bifurcation.  It  descends 
upon  the  last  lumbar  vertebra,  and  along  the  middle  line  of  the  front  of  the 
sacrum,  to  the  upper  part  of  the  coccyx,  where  it  anastomoses  with  the  lateral 
sacral  arteries,  and  terminates  in  a  minute  branch,  which  runs  tbtwn  to  the  situation 
of  the  lindy  presently  to  be  described  as  ''Luschkas  gland."  From  it  branches 
arise  which  run  through  the  meso-rectum  to  supply  the  posterior  surface  of  the  rec- 
tum. Other  branches  are  given  off  on  each  side,  which  anastomose  with  the  lateral 
sacral  arteries,  and  send  off  small  offsets  which  etiter  the  anterior  sacral  foramina. 

The  artery  is  the  representative  id'  the  caudal  prolongation  of  the  aorta  of 
animals,  and  its  lateral  branches  correspond  to  the  intercostal  and  lumbar  arteries 
in  the  dorsal  and  lumbar  regions. 

Coccygeal  Gland,  or  Luachka's  Oland. — Lying  near  the  tip  of  the  coccyx  in  a 
small  tendinous  interval  formed  by  the  union  of  the  Levator  ani  muscles  of  each 
side,  and  just  above  the  coccygeal  attachment  of  the  Spliincter  ani,  is  a  small 
conglobate  body  about  as  large  as  a  lentil  or  a  pea.  first  described  by  Luschka,' 
and  named  by  him  the  corci/fftud  glanti.  Its  most  obvious  connections  are  with  the 
arteries  of  the  part. 

Structure. — It  consists  of  a  congeries  oPsmall  arteries  with  little  aneurismal 
dilatations  derived  from  the  middle  sacral  and  freely  communicating  with  each 

'  Ikr  Himmihnjuf  itntl  Hte  Stetisdruae  den  J/etwcAew,  Berlin,  IBOO;  AnaUmie<it9  Men«ehenf  Tubingen, 
1864,  roKii.pt.  2,  p;  187. 


620 


THE  ARTEBIES. 


other.  These  vessels  are  enclosed  in  one  or  more  lajers  of  polyhedral  granular  cells, 
and  the  whole  structure  is  invested  in  a  capsule  of  connective  tissue  which  sends 
in  traheciilje,  dividing  the  interior  into  a  niimher  of  sjiaces  in  which  the  vessels 
and  cells  are  contained.  Nerves  pass  into  this  little  body  from  the  sympathetic, 
but  their  mode  of  termination  is  unknown.  Maealister  believes  the  glomerulus  of 
vessels  "■consists  of  the  conden.sed  and  convohiletl  metameric  dorsal  arteries  of  the 
caudal  segments  imliedded  in  tissue  which  is  possibly  a  small  persisting  fragmenli 
of  the  neurenteric  canal." 


THE  COMMON  ILIAC  AETERIES. 

The  abdominal  aorta  divides  into  the  two  common  iliac  arteries.  The  bifurca- 
tion usually  takes  place  on  the  left  side  of  the  body  uf  the  fourth  lumbar  vertebra. 
This  |)oint  corresponds  to  the  left  side  of  the  uinhJlicus,  and  is  on  a  level  with  a 
line  drawn  from  the  highest  point  of  one  iliac  crest  to  the  other.  The  common 
iliac  arteries  are  about  two  inches  in  length:  diverging  from  the  termination  <>f 
the  aorta,  they  pass  downward  and  outward  to  the  margin  of  the  pelvis,  and 
divide  opposite  the  intervertebral  substance,  between  the  last  lumbar  vertebra 
and  the  sacrum  into  two  branches,  the  external  and  intt-ntal  Hhio  urterieit,  the 
former  supplying  the  lower  extremity  ;  the  latter,  the  viscera  and  parietes  of  the 
pelvis. 

The  liglit  common  iliac  is  somewhat  larger  than  the  left,  and  passes  more 
oblii^uely  acro.s.s  the  body  of  the  last  lumbar  vertebra.  In  front  of  it  are  the 
peritoneum,  the  small  intestine,  branches  of  the  sympathetic  nerve,  and,  at  its 
point  of  division,  the  ureter.  B*'hvf*f,  it  is  sejiarated  from  the  last  lumbar  vertebra 
by  the  two  couimou  iliac  veins.  On  its  outer  ifidt\  it  is  in  relation  witli  the  inferior 
vena  cava  and  the  right  common  iliac  vein  above,  and  the  Psoas  magnus  muscle 
below. 

The  left  common  iliac  is  in  ndation,  in  front,  with  the  peritoneum,  branches  of 
the  .s^ym pathetic  nerve  and  the  superior  hiemorrhoidal  artery,  and  is  crossed  at  its 
point  of  bifurcation  by  the  ureter.  The  left  common  iliac  vein  lies  partly  on  the 
inner  side  &iid  partly  beneath  tlje  artery  ;  on  its  outer  side  the  artery  is  in  relation 
with  the  Psoas  magnus  muscle. 

Plax  of  the  Relations  of  the  Common  Iliac  Arteries. 


/«  fmnt. 
Peritoneum. 
Small  itUestines. 
Syiiipathotic  nerves. 
Uroter. 


In  front. 
Peritoneum. 
8y(n|mthetic  nerves. 
Siijwrior  hteuiorrlmidal  artery. 
IVetor. 


Bight 

CuOlBloll 


\ 


Oiitfr  side. 

Vena  cava. 
Hitrht  cuitHnon 

iliac  vein. 
Psoas  muscle. 


Inner  sidf. 

Left  coiiinam 
iliac  veiu. 


Ottfn'  Si'Jr. 
Paoiw  muscle. 


Brhnnl 
linst  lumbar  vertebra. 
Kidit  an<l  letl  c.unmon 
iliac  veins. 


Brhmd. 
I^ast  lumbar  vertebra. 
Tieft  coiiiinun  iliac 
vein. 

Branches. — The  common  iliac  arteries  give  off  small  branches  to  the  peritoneum 
Psoas  magnus,  ureters,  and  the  surrouniling  cellidar  tissue,  and  occasionally  give 
origin  to  the  iliolumbar  or  renal  arteries. 

Peculiarities. — 't\\e  point  of  ortr/tn  varies  accordinir  to  the  bifurcation  of  the  aorta.  In 
three- fourths  nl'  u  larKC  tuunber  of  cases  the  aorta  birimatcd  either  iipoti  the  fourth  binibur 
vertebra  or  ti|K»n  tin*  intervertebral  disk  between  it  an«i  the  fifth,  the  bifareation  l>eiu^'.  in  one 
case  oat  of  nine  iHiovr,  and  in  one  out  of  elevon  ulMJve,  ihin  point.  In  ten  out  of  ever>'  thirteof^ 
cuaes  tiie  ve-i-sel  lijfunated  within  half  an  inch  above  or  below  the  level  of  the  crest  of  the  iliu 
more  tVequcntly  bt-luw  ihun  ;d»ove. 

The  iwint  of  division  i.s  subjwt  to  great  variety.    In  two-thirds  of  a  larire  nunil>er  of 

it  was  between  the  last  lumbar  vertebra  and  the  upijcr  border  of  the  sacrum  being  above  that 
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jmint  in  one  cai*e  out  of  eipht ;  an*J  below  it  in  one  case  out  of  six.  The  left  common  iliac 
arteiT  divides  lower  down  juore  frefiuenily  than  the  right. 

The  relative  leiiffth,  A\m,  of"  the  two  wiiumon  iliac  arteries  varies.  The  ri^dit  eomnion  iliac 
was  the  longer  in  sixty-three  eases,  the  lett  iti  fifty-two,  whilst  they  were  hotli  equal  in  fifty- 
three.  The  length  of  the  arteries  varied  in  five-.sevenths  of  the  cast's  examined  fn»ni  an  inch 
and  a  lialf  to  three  indieft;  in  about  half  of  the  reuiaininir  eases  the  artfr>-  wtus  longer  and  in 
the  other  half  shorter,  the  minimum  length  being  less  than  half  an  iueh,  the  maximum  four 
and  a  half  inches.  lei  two  instances  the  right  common  iliac  has  been  found  wanting,  the 
external  and  internal  iliaes  arising  directly  froni  the  aorta. 

Surface  Marking. — Draw  a  zone  round  the  body  uuiiosito  the  highest  part  of  the  crest 
of  the  ilium  ;  in  this  line  take  a  fwint  half  an  inch  to  the  left  of  the  middle  line.     From  tliia 


,/^' 


'^^. 


'fufUf^ 


f-llfo-lumbar. 


/ 


-Gluteai. 
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Fio.  372.— Artcrlvs  of  ttic  pelvi*. 

draw  two  lines  to  points  midway  between  the  anterior  superior  spines  of  the  ilium  and  the 
symphysis  pid^is.  These  two  diverging  lines  will  represent  the  course  of  the  common  and 
extertjal  iliac*  arteries.  Draw  a  second  zone  rountl  the  body  cfirres|xmdiiig  to  the  level  of  the 
anterior  superior  spines  of  the  ilium:  the  portion  of  the  diverging  lines  Ix-tTveen  the  two  zones 
will  repre.^^ent  the  course  of  the  common  iliac  arterj*;  the  portion  below  the  lower  zone,  that  of 
the  external  iliac  arte^>^ 

Surgical  Anatomy. — Tlie  application  of  a  licature  to  the  c«:immon  iliac  arter}'  may  be 
required  on  account  of  aneurism  or  ha^JnorrKaire  implicating  the  external  or  internal  iliacs. 
The  artery  may  be  tied  by  *»ne  or  two  incisions :  1 .  an  anterior  or  iliac  incision,  by  which  the  vessel 
is  apnrfjached  more  directly  fn>m  the  front ;  and  2.  a  posterior  abdominal  or  lumbar  incision,  by 
whicn  the  vessel  is  reached  from  lichind.  If  the  surgeon  select  the  iliac  region,  a  curved  incis- 
ion, from  five  to  eight  inches  in  length  according  to  the  amount  of  fat,  is  made,  commencing. iust 
outside  the  middle  of  Poupart's  ligament  and  u  fineers  brcmlth  alnwe  it.  and  carried  outward 
toward  the  anterior  superior  iliac  spine,  then  ujiward  toward  the  ribs,  and  finally  curving  inward 
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toward  the  umbilicus.  The  abdominal  muscles  and  transversalis  fascia  are  divided,  and  the  peri- 
toneum raii4€d  upwar*:!  and  inward  until  the  P*»as  is  rcjiehed.  The  artery  will  be  tbund  nn  ihe 
inner  side  of  this  musele,  and  is  to  be  eleared  with  a  director,  espeeial  care  being  taken  on  theri^dit 
side,  as  here  the  eommon  iliae  veins  lie  beliind  the  artor\',  Tfie  aneurism  ne«dle  is  to  bo  pas«ied 
from  within  outward.  But  if  the  aneurismal  tumurshoiildl  extend  high  u[t  in  the  abdomen,  alun^' 
ihe  external  Uiac,  it  is  better  t<j  select  the  powterior  or  lumbar,  by  making  an  incision  partly  in 
the  abdomen,  partly  in  the  loin.  The  incision  is  commenced  at  the  anterior  extremity  of  the 
last  rib,  proceeding  dii-ectly  downward  to  the  ilium  ;  it  is  then  curved  lorward  along  the  crest  of 
the  ilium  and  a  little  above  it  to  the  anterior  superior  sjiine  of  that  bone.  The  akiominal  mus- 
cles  having  been  cautiously  divided  in  succession,  the  transversalis  fascia  must  be  carefully  cut 
tbrough,  and  the  peritoneum,  together  with  the  ureter,  .separated  from  the  artery  antl  |»u'she<l 
aside ;  the  saoro-ihac  articulation  must  then  Iw  felt  for,  and  upon  it  the  vessel  will  be  felt  pukat- 
ing,  and  may  be  fully  exposed  in  clo.sc  coniiection  with  its  acconipanying  vein.  On  the  right 
side  both  common  iliac  veins,  as  well  the  interior  vena  cava,  are  in  close  connection  with  the 
artery,  and  must  be  carefully  avoided.  On  the  left  side  the  vein  usually  lies  on  the  iruier  side 
and  fcehind  the  artery  ;  but  it  occiisionally  happens  that  the  two  common  iliac  veins  are  joined  on 
the  left  instead  of  the  right  side,  whieb  would  add  much  to  the  difficulty  of  an  operaliou  in^UL•ll 
u  case.  The  common  iliac  artery  njay  be  m  short  that  danger  may  beup}ireliended  from  second- 
ary  haemorrhage  if  a  ligature  isapjjlied  to  it.  It  would  be  preferable,  in  such  u  ease,  to  tie  both 
the  external  and  internal  iliacs  near  their  origin. 

Collateral  Circulation.— The  principal  agents  in  rnrnt-ing  on  the  collateral  circulation  after 
the  application  of  a  ligature  to  the  eoununn  iliac  arc — tlie  anastomoses  of  the  ha^morrlioidal 
branches  of  the  internal  iliac  with  the  superior  hremorrholdal  from  the  interior  mesenteric ;  the 
anastomoses  of  the  uterine  and  ovarian  arteries  and  of  the  vesical  arteries  of  opposite  sides  ;  of 
the  lateral  sacral  with  the  middle  sarral  artery  :  of  the  epigastric  with  the  internal  manuuarj-, 
inferior  intercostal,  and  lumbar  arteries;  of  the  cirt'umflex  iliac  with  the  lumbar  arteries  ;  <tf  tlie 
ilio-lumbar  with  the  last  lumbar  artery  ;  of  tlie  obturator  arter>%  by  means  of  its  pubic  branch, 
with  the  vessel  of  the  oj>positc  side  and  with  the  deep  epigastric. 

Compression  of  the  ComiEon  Iliac  Arteriea.—Tlie  common  iliac  arteries  are  most  effi- 
ciently compressed  by  Davy's  lever.  The  instrument  consists  of  a  gmn-elastie  tube  about  two 
feet  long,  in  which  fits  a  round  wooden  ''lever  "  considerably  longer  than  the  tul>e.  A  small 
(piantitv  of  olive  oil  having  been  injected  into  the  rectum,  the  gum-elastic  tube.  softcne<i  in  hot 
water,  is  passed  into  the  bowel  sutficiently  far  to  permit  its  pressing  utob  the  common  iliac  art  en- 
as  it  lies  in  the  groove  betwwn  the  last  lumbar  vertebra  and  the  Psoas  musele.  The  woodeii 
lever  is  then  inserted  into  the  tube,  and  the  projecting  end  carried  toward  the  opposite  thigh 
and  raised,  when  it  acts  as  a  lever  of  the  first  order,  the  anus  being  the  fulcrum.  In  cases 
where  the  meao-rectum  is  abnormally  short  it  may  be  impossible,  without  uiyustifiable  force,  to 
compress  the  artery  on  the  right  side. 

Internal  Iliac  Artery  (Fig.  372). 

The  internal  tliac  Artery  supplies  the  walls  and  viscera  of  the  pelvis,  the  geii-^ 
erative  nrgan.s,  and  inner  side  of  the  thigh.  It  is  a  short,  thick  vessel,  smaller 
in  the  adult  than  the  external  iliac,  and  about  an  inch  and  a  half  in  length.  It 
arises  at  the  jioint  of  bifurcation  of  the  common  iliac,  and,  passing  downward  to 
the  upper  margin  of  the  great  sacro-sciatic  foramen,  divides  into  two  large  trunks, 
an  anterior  find  posterior  ;  from  its  point  of  bifurcation  a  partially  obliterated  cord, 
the  hypoga9tric  artt^rtf.  extends  forward  to  the  bladder. 

Relations. — In  front,  with  the  ureter,  which  separates  it  from  the  peritoneum. 
Behind,  with  the  internal  iliac  vein,  the  lumbo-sacral  nerve,  and  Pyriforinis  mus- 
cle.    By  its  outer  side^  near  its  origin,  with  the  Psoas  magnus  muscle. 


Plan  of  the  Rel.\tion8  of  the  Internal  Iliac  Artery. 

In  front 
Peritoneum. 


Outtr  ttith. 
Psoa.s  magnus. 


Ureter. 


\ 


Iiitfrn*! 
nine. 


Behind. 
Internal  iliac  vein. 
Luml)o-8acral  nerve. 
Pj^riformis  muscle. 
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In  the  foetus  the  internal  iliac  artery  (hf^pogastric)  is  twice  as  large  as  the 
external  iliac,  and  appears  to  be  the  continuation  of  the  common  iliac.  Instead 
of  dipping  into  the  pelvis,  it  passes  forward  to  the  bladder,  and  ascends  along 
the  sides  of  that  viscms  to  its  siiininit,  to  which  it  gives  branches;  it  then  passes 
upward  along  the  back  [)art  of  the  anterior  wall  of  the  abdomen  to  the  umbilicus, 
converging  toward  its  fellow  of  the  opposite  side.  Having  passed  through  the 
umbilical  opening,  the  two  arteries  twine  round  the  umbilical  vein,  forming  with 
it  the  umbilical  cord,  and  ultimately  ramify  in  the  placenta.  The  portion  of  the 
vessel  within  the  abdomen  is  called  the  h/pot/astrie  artery,  and  that  external  to 
that  cavity,  the  umhiUcai  artery. 

At  birth,  when  the  placental  circulation  ceases,  the  upper  portion  of  the 
hypogastric  artery,  extending  from  the  summit  of  the  bladder  to  the  umbilicus, 
contracts,  and  ultimately  <iwindle8  to  a  solid  fibrous  cord :  but  the  lower  portion, 
e.xtending  from  its  origin  (in  what  is  now  the  internal  iliac  artery)  for  about  an 
inch  and  a  half  to  the  wall  of  the  bladder,  and  thence  to  the  summit  of  that  organ, 
is  not  totally  impervious,  though  it  becomes  considerably  reduced  in  size,  and 
serves  to  convey  blood  to  the  bladder  under  the  name  of  the  superior  vesical 
arieri/. 

Peculiarities  as  regards  Leagtli. — In  two-thirds  of  a  large  number  of  eases  the  kncth  of 
the  iiitertiiil  iliac  varied  between  an  inch  and  an  inch  and  a  half;  in  the  remaining  tlmird  it 
w:*s  more  frequently  longer  than  shorter,  the  mashnuui  length  being  three  inches,  the  minJuuim 
half  an  inch. 

The  lenij^hs  of  the  common  and  internal  iliac  arteries  bear  an  inverse  proportion  to 
each  other,  the  internal  iliac  artery  being  long  when  tlic  common  iliac  is  short,  and  vice 
vrrtd. 

As  regards  its  Place  of  Division.— The  pla<^  of  division  of  the  internal  iliac  varies 
Itetween  the  upper  margin  of  the  sacrum  and  the  upper  border  of  the  sacro-sciatic  for- 
amen. 

The  arteries  of  the  two  sides  in  a  series  of  cases  often  differed  in  lengthy  but  neither  seemed 
euijstantly  to  exeeeJ  the  uther. 

Surgical  Anatomy,— The  application  of  a  ligature  U*  the  internal  iliac  artery  may  be 
reijuireJ  in  cases  of  aneurism  or  haemorrhage  affectinji;  one  of  its  braufhes.  The  vejssel  may  be 
secured  by  making  an  incision  through  the  abdominal  parietes  in  the  iliac  reginn  in  a  direction 
and  to  an  extent  similar  to  that  for  aetruring  the  ettninion  iliac ;  the  transver&dis  fjujcia  having 
U'tn  cautiously  divided,  and  the  peritDncum  pushed  inward  from  ihe  iliac  foSvSa  toward  the 
pelvis,  the  finger  may  feel  the  pulsation  of  the  external  iliac  at  the  bottom  of  the  wound,  and  \)y 
tracing  this  vessel  upward  the  mternal  iliac  is  arrived  at,  optiKjsitc  the  sacro-iliac  articulation.  It 
shotdd  be  rememb(jre<l  that  the  vein  liea  behind  and  on  the  right  side,  a  little  external  to 
the  arterj',  and  in  close  cimtact  with  it ;  the  ureter  and  peritoneum,  which  lie  in  front,  must  also 
be  avoided.  The  degree  of  facility  in  applying  a  ligature  t«  this  ves.sel  will  mainly  depend  upon 
its  length.  It  has  been  seen  that  in  the  great  majority  of  the  cases  examined  the  artery  was 
short,  var>'ing  from  an  inch  to  an  inch  and  a  half;  in  tnese  cases  the  arterj^  is  deeply  i«eated  in 
the  pelvis ;  when,  on  the  *!ontrary,  the  vessel  is  longer,  it  is  found  partly  alnive  that  cavity.  If 
the  arterj'  is  very  short,  as  occa.sioua1Iy  happens,  it  would  be  preferable  to  apply  a  ligature  to  the 
common  iliac  or  up^in  the  external  and  internal  iliac«  at  their  origin. 

Probably  a  l>etter  njethod  of  tying  the  internal  iliac  arterj'  is  by  an  abdominal  section  in  the 
median  line  and  reaching  the  vessel  through  the  peritoneal  cavity.  This  plan  has  been 
advocated  by  Dennis  of  New  York  on  the  following  grounds :  (1 )  It  no  way  increases  the  danger 
of  the  openitiou  :  (li)  it  prevents*  a  series  of  accidents  which  have  occurred  during  ligature  of  the 
artery  by  the  older  metho<ls;  (S)  it  enables  the  surgeon  to  ascertain  the  exact  extent  of  disease 
in  the  main  arterial  trunk,  and  select  his  s|xjt  for  the  application  of  the  ligature;  and  (4J  it 
occupies  nnudi  le.**s  time. 

Collateral  Circulation.— I ti  Professor  Owen's  dissection  of  a  case  in  which  the  internal 
iliac  artery  had  Wn  tied  by  Stevens  ten  years  Ik? fore  death  for  aneurism  of  the  sttiatic  artery, 
the  inten»al  iliac  wa.s  iound  imjiervious  for  about  an  inch  above  the  point  where  the  ligature  had 
been  ttpi>lied,  but  the  obliteration  did  not  extend  to  tlie  origin  of  the  external  iliac,  as  the  ilio- 
lumbar artery  arose  just  aljove  this  |)otnt.  Below  the  point  of  obliteration  the  artery  resumed 
its  natural  diameter,  and  continued  so  ibr  half  an  inch,  the  obturator,  lateral  sjicral,  and  gluteal 
ansing  in  succession  from  the  latter  portion.  The  obturator  arterj*  was  entirely  obliterated. 
The  lateral  sacral  artery  was  as  large  as  a  crow's  cjuilL  and  had  a  very  frcH?  ana.storaosis  with  the 
artery  of  the  opposite  side  and  with  the  middle  sacral  artery.  The  sciatic  artery  was  entirely 
obliterated  as  tar  a*  its  point  of  connection  with  the  aneurismal  tumor,  but  on  the  distal  wide  of 
the  sac  it  was  continued  down  along  the  back  of  the  thigh  nearly  as  large  in  size  :is  the  femoral, 
being  pervious  alxiut  an  ineli  below  the?  sjic  by  receiving  an  ana.Hton>nsing  ves.sel  from  the  pro- 
funda. '    The  circulation  was  carrieti  on  by  the  anastomoses  of  the  uterine  and  ovarian  arteries ; 

*  Medico-Chirurgical  Trana.,  vol.  xvi. 
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of  the  opposite  vesical  arteries;  of  the  hftmniTlioidal  branches  of  the  intcniat  iliac  with 
those  from  the  inferior  uieseiiteric ;  of  the  obturator  artery,  by  moiins  of  its  imbic  branch, 
with  the  vessel  of  the  opix^site  side  and  with  the  epi^LTJLstric  and  intcniaJ  circumflex;  of  the 
circumflex  and  jjerforating  hranehes  of  the  profunda  leniori.s  with  the  sciatic;  of  the  gluteal 
with  the  posterior  branches  of  the  Biierul  arteries;  of  the  iliolumbar  with  the  lai<t  lumbar;  of 
the  lateral  aacnil  with  the  middle  sacnd ;  and  of  the  circumflex  iliac  with  the  ilio-iumbar  and 
gluteal 

Branches  op  the  Internal  Iliac. 


From  the  Posterior  Trunk. 
Eio-liimhar. 
Lateral  Sacral. 
Gluteal. 


Fro77i  the  Anterior  Trunk. 

Superior  Vesical. 

Middle  Vesieal- 

Inferior  Vesical. 

Middle  lIsEmorrhoidal. 

Obturator. 

Internal  Pudtc. 

Sciatic. 

7-     /.       ,    f  Uterine. 
In  female^.  ,t     .     . 

The  superior  vesical  is  that  part  of  the  foetal  hypogastric  artery  which  remains 
pervious  after  birth.  It  extends  to  the  side  of  the  bladder,  distrtbtiting  numerous 
branches  to  the  apex  an^l  body  of  the  organ.  Ynmi  one  of  the.^e  a  slender  vessel 
is  derived  which  accompanies  the  vas  deferens  in  its  course  to  the  testis,  where  it 
anastomoses  with  the  spermatic  artery.  This  is  the  artery  of  the  vas  deferemt. 
Other  branches  sii]iply  the  ureter. 

The  middle  vesical,  usually  a  branch  of  the  superior,  is  distributed  to  the  base 
of  the  bladtler  and  under  surface  of  the  vesicul^  seminales. 

The  inferior  vesical  arises  from  the  anterior  division  of  the  internal  iliac, 
frefjuently  in  common  with  the  middle  haemorrhoidal,  and  is  distributed  to  the 
base  of  the  bladder,  the  prostate  gland,  and  vesiculie  scminjiles.  The  branches 
distributed  to  the  prostate  communicate  with  the  corresponding  vessel  of  the 
opposite  side. 

The  middle  haBmorrboidal  artery  usually  arises  together  with  the  preceding 
vessel.  It  supplies  the  rectum,  anastomosing  with  the  other  hjemorrhoidiil 
arteries- 

The  uterine  artery  passes  inward  from  the  anterior  trunk  of  the  internal 
iliac  to  the  neck  of  the  uterus.  Ascending,  in  a  tortuous  cour.^^e  on  the  side  of 
this  viscus,  between  the  layers  of  the  broad  ligament,  it  distributes  branches 
to  its  substance,  anastomosing,  near  its  termination,  with  a  branch  from  the 
ovarian  artery.  Branches  from  this  vessel  are  also  distributed  to  the  bladder  and 
ureter. 

The  vaginal  artery  is  analogous  to  the  inferior  vesical  in  the  male ;  it  de8cen<ls 
upon  the  vagina,  supjdying  its  mucous  membrane,  and  sending  branches  to  the 
neck  of  the  bladder  and  contiguous  part  of  the  rectum. 

The  Obturator  Artery  usually  arises  from  the  anterior  trunk  of  the  internal 
iliac,  frequently  fi\mi  the  posterior.  It  passes  forward,  below  the  brim  of  the 
pelvis,  to  the  upper  part  of  the  obturator  foramen,  and,  escaping  from  the  pelvic 
cavity  through  a  short  canal  formed  by  a  groove  on  the  under  surface  of  the 
horizontal  ramus  of  the  os  pubis  and  the  arched  border  of  the  obturator  mem- 
brane, it  divides  into  an  internal  an*!  external  branch.  In  the  pelvic  cavity  this 
vessel  lies  upon  the  pelvic  fascia,  beneath  the  jteritoneum,  and  a  little  below  the 
obturatru"  nerve. 

Branches. —  Within  the  mh'i»,  the  obturator  artery  gives  off  an  iliac  branch  to 
the  iliac  fossa,  which  supplies  the  bone  and  the  Iliacus  muscle,  and  anastomoses 
with  the  ilio-lumbar  artery;  a  vt'ftir(tn>ntueh,  which  runs  backward  to  supply  the 
bladder;  and  a  pubic  branchy  which  is  given  ofl"  from  the  vessel  just  before  it 
leaves  the  pelvic  cavity.     This  branch  ascends  upon  the  back  of  the  o8  pubis. 
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coiDTniinicating  with  offsets  from  the  deep  epigastric  arterv  and  with  the  corre- 
8pon<ling  vessel  of  the  opposite  side.  This  branch  is  placed  on  the  inner  side  of 
the  femora!  rin^j.  Extt-rnal  tn  ike  pclrln,  the  r>btiirator  artery  divide.-*  into  an 
internal  and  an  external  hrnnch,  which  are  deeply  situated  beneath  the  Obturator 
externals  muscle. 

The  internal  branch  curves  downward  along  the  inner  margin  of  the  obturator 
foramen,  distributing  branches  to  the  Obturator  externum  muscle,  Pectineus, 
Adductors,  and  Gracilis,  and  anastomoses  with  the  external  branch  and  with  the 
internal  circumflex  artery. 

The  external  branch  curves  round  the  <nrter  margin  of  the  foramen  to  the 
space  between  the  Gemellus  inferior  and  Quadratus  feraoris.  where  it  anastomoses 
with  the  sciatic  artery.  It  supjdies  the  Obturator  muscles,  ana,^tomoaes,  as  it 
passes  backward,  with  the  internal  branch  and  with  the  internal  circumflex,  and 
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sends  a  branch  to  the  hip-joint  through  the  cotyloid  notch,  which  ramifies  on  the 
round  ligament  as  far  as  the  head  of  the  femur. 

Pecnliarities.'-Iii  two  out  of  everj'  ihreo  cases  the  obturator  arises  from  the  intjemal  iliac ; 
in  one  cast*  tu  three  ami  a  half  rrnui  the  eftipaatric  ;  and  in  aWu  one  in  seventy-two  cases  by  two 
root*  from  Iwtth  ve^isels.  It  arise?*  in  aJ>nut  the  saiuf  pr<i»j>ortiun  from  the  external  iliac  arton,', 
The  origin  of  the  obturator  from  the  cpigastrii:  is  not  conrnionly  found  on  Ujtli  sides  of  thtf  same 
body. 

When  the  ohfnrator  arter}-  arises  at  the  iront  of  the  jwlvis  from  the  e|jicastri«,  it  descen^ls 
almost  vcrtirally  to  the  opfHT  part  of  the  obturator  lonimen,  The  artery  in  tins  course  usually 
lies  in  contact  witlj  tlie  exienia!  iliac  vein  and  on  the  outer  side  of  the  femoral  ring  (Fig.  .'i73.  a)  ; 
in  such  euscH  it  would  not  be  endangered  in  the  ojwmtion  for  liemoral  hernia.  Occasioiially. 
however,  it  cune.*^  inward  alony  the  free  margin  of  Ginibernat's  hgament  <Fig.  .373,  Bi.  ami 
under  such  circiuiisLanoe.^  would  alnukst  eoiunletely  encircle  the  neck  of  a  hernial  sac  (supiKJsing 
a  hernia  to  exist  in  such  a  case),  and  would  l>e  in  great  daoger  of  being  wounded  if  an  operation 
was  |>erformed. 

The  internal  pndic  is  the  smaller  of  the  two  terminal  branches  of  the  anterior 
trunk  of  the  internal  iliac,  and  supplies  the  external  organs  of  generation. 
Though  the  course  of  the  artery  is  the  same  in  the  two  sexes,  the  vessel  is  much 
smaller  in  the  female  than  in  the  male,  and  the  distribution  of  its  branches 
somewhat  different.  The  description  of  its  arrangement  in  the  male  will  first  l>e 
given,  and  subsequently  the  differences  which  it  presents  in  the  female  will  be 
mentioned. 

The  Internal  Pudic  Artery  in  the  Male  passes  downward  and  outward  to  the 
lower  border  of  the  great  sacro-sciatic  foramen^  and  emerges  from  the  pelvis 
between  the  Pyriformis  and  Coccygeus  muscles :  it  then  crosses  the  spine  of  the 
ischium  and  re-enters  the  pelvis  through  the  lesser  saero-sciatic  foramen.  The 
artery  now  crosses  the  Obturator  internus  muscle  along  the  outer  wall  of  the  ischio 
rectal  fossa,  being  situated  about  an  inch  and  a  half  above  the  lower  margin  of  the 
ischial  tuberosity.  It  is  here  contained  iti  a  sheath  of  the  obturator  fascia,  and 
gra<iiuilly  approaches  the  margin  of  the  ramus  (d'  the  ischium,  along  which  it  passes 
forward  and  upward,  pierces  the  posterior  layer  of  the  deep  perineal  fascia,  and 
runs  forward  along  the  inner  margin  of  the  ramus  of  the  os  pubis:  finally.it 
perforates  the  anterior  layer  of  the  deep  perineal  fascia  and  divides  into  its  two 
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terminal  branches,  the  dorsal  artery  of  the  penin  and    the   artery  nj  the  corpus 
catwrHo^tim, 

EelationB. — In  the  first  part  of  its  course,  within  the  pelvis,  it  lies  in  front  of 
the  Pyriformia  muscle  and  sacral  plexiia  of  nerves,  and  on  the  outer  side  of  the 
rectum  (on  the  left  pide).     As  it  crosses  the  spine  of  the  ischium  it  is  covered  by 
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the  Gluteus  maximus.  In  the  pelvis  it  lies  on  the  outer  side  of  the  i^chio-rectal 
fossil,  upon  the  surface  of  the  Obturator  internum  muscle,  contained  in  a  fibrous 
canal  formed  bv  the  obturattvr  fascia  and  the  falciform  process  of  the  great  sacro- 
sciatic  ligament.  It  is  accomfianied  by  the  pudic  veins  and  the  internal  pudic 
nerve. 

Peculiarities. — Tlie  internal  [uidic  ij*  sonictiaii's  sTualliT  thjoj  usual,  or  fails  to  >rivc  off  one 
nr  twf)  of  its  u.sai*l  brsuielies  :  in  sueli  cases  the  defieieacy  is  supplieil  by  brjuifbe!*  derived  frcnn 
an  addilioiial  vt'ssel,  the  m ream n/ pud I'r,  yrhwh.  aencrally  arist's  fn>ni  {he  int«'rnal  pudic  artery 
l»efore  itn*  exit  trom  the  trout  wwro-sriatie  fonimen.  It  j^tusscf^  Jorwaid  nUmii  tUv  lower  part  of 
the  bladder  and  across  the  m\e  of  tbc  prostate  i?lan<l  to  the  root  ot"tbe  peiiis,  where  it  perforates 
the  trianeular  lijranient  and  gives  off  the  hnnit'hes  usually  derived  from  the  [tudie  arterj'.  The 
tlelicieney  most  freouently  met  with  18  that  in  which  tlu'  internal  pudie  ends  as  the  arter>'  of  the 
bulb,  the  «ner>'  of  the  corpus  eaverunsum  and  arteria  dornalis  penis  beiuL'  derived  from  the 
aeeessor)'  pudic.  Or  the  pudii:  may  terminate  as  the  .Hiii>orfieial  perineal,  tiu-  artery  of  the  bulb 
beiti);  derived,  with  the  otber  t^vo  branches,  frotn  the  {icee.><son'  vessel. 

Surgical  Anatomy.— Tbe  relation  of  the  aeee>wory  nudie  to  the  prostate  pland  and  urethra 

is  of  the  greatest  interest  in  a  surcieal  Pjant  of  view,  as  this  vessel  is  in  danirer  of  Unni:  wounded 

in  the  lateral  operation  of  lithutmny.     The  student  should  alstj  study  tlie  position  of  the  itilermi! 

"ludif  artci^y  and  its  branchej*.  when  nnmini;  a  normal  eourne,  with  reiranl  to  tlic«imeoiteration. 

'he  superficial  and  the  tntnsverse  |>erineal  arterie.s  are.  tA'  m^'eKsity,  ilivided  in  this  o|H'r.iiion. 

but  the  h«?n»orrhai:e  Irom  these  ve,s»<'ls  is  seldom  excessive ;  should  a  lisiiture  l>e  nviiiin^d.  it  can 
3:1..   I - -.1:  .1     -.   _..^     /•  .1    •     _         ,1  •  1  _      •.•  mi      ^:  !■  .1  .   t..n    _ I. 
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readily  be  ap^)lied  on  account  of  their  sufM^rfieial  position.  The  arteiT  of  the  bulb  nuiy  be 
divifled  if  the  uieision  l>e  carried  too  far  forward,  and  injury  of  this  vessel  niarv  be  attended  with 
seruxis  or  exen  fatal  i;-onse<|uei»ces.  The  main  trmik  of  the  internal  pudic  artery  may  W  wounded  J 
if  the  incision  be  carried  ttM*  far  outward  ;  but.  boini;  b<3vind  down  by  the  strong  obturator  fastna 
and  undor  cover  of  the  ratuus  of  the  ischium,  the  accident  la  not  very  Ukcly  lo  occur  uidess  the 
vessel  runs  an  anomalous  course. 
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Branches. — The  branches  of  the  internal  pudic  artery  are — 

Muscular.  Transverse  PeritieaL 

InferidT  H^morrhoiflal.  Artery  of  the  Bulb. 

Superficial  Perineal.  Artery  of  the  Corpus  Cavernosum. 

Dorsal  Artery  of  the  Penis. 

The  mi]LECiila.r  branclieB  consist  of  two  sets — one  given  oflF  in  the  pelvis,  the 
other  as  the  vessel  crosses  the  ischial  spine*  The  former  are  several  small  offsets 
which  sup]>ly  the  Levator  ani,  the  Obturator  intern  us,  the  Pvriformis,  and  the 
i'uccygeus  muscles.  The  branches  given  off  outside  the  pelvis  are  distributed  to 
the  adjacent  part  of  the  Gluteus  maximus  and  External  rotator  muscles.  They 
anastomose  with  branches  of  the  sciatic  artery. 

The  inferior  haemorrlioidal  are  two  or  three  smai!  arteries  which  arise  from 
the  internal  pudic  as  it  passes  above  the  tuberosity  of  the  ischium.  Crossing  the 
iscbio-rectal  fossa,  they  are  distributed  to  the  muscles  and  integument  of  the  anal 
region. 

The  superficial  perineal  artery  supplies  tlie  scrotum  and  muscles  and  integu- 
ment of  the  periniciiui.  It  arises  from  the  internal  pwdic  in  front  of  the  preceding 
branches,  and  turns  upwanl,  crttssing  either  over  or  under  the  Transversus  ]>erinaBi 
muscle,  and  runs  forward,  parallel  to  the  pubic  arch,  in  the  interspace  between  the 
Accelerator  urin:e  and  Erector  penis  musrles,  both  of  which  it  supplies,  and  is 
finally  distributed  to  the  skin  and  dartos  of  the  scrotum.  In  its  passage  through 
the  perinieum  it  lies  beneath  the  superficial  perineal  fascia. 

The  taransverse  perineal  is  a  small  branch  which  arises  either  from  the  internal 
pudic  or  fn>m  the  su]>erficial  perineal  artery  us  it  crosses  the  Transversus  perinaei 
muscle.  It  runs  transversely  inward  along  the  cutaneous  surface  of  the  Trans- 
versus i>erin!^ei  muscle,  which  it  supplies,  as  well  as  the  structures  between  the  anus 
and  Imlb  of  the  urethra,  and  anastomoses  with  the  one  of  the  opposite  side. 

The  artery  of  the  bulb  is  a  large  but  very  short  vessel  which  arises  fnmi  the 
internal  pubic  between  the  two  layers  of  the  deejt  perineal  fascia,  and,  passing 
nearly  transversely  inward,  ]>ierces  the  bulh  of  the  urethra,  in  which  it  ramifies. 
It  gives  off  a  small  branch  which  descends  to  supply  Cowpers  gland. 

Surgical  Anatomy. — This  artery  is  of  considerable  iiuportance  in  a  surgiral  fmint  of  view, 
as  it  is  i»  ibtnger  of  being  woiovieti  in  the  Inleral  upenitiuri  of  lithutomy — an  uwiilent  nsually 
attended  in  the  a<]ah  with  alanning  ha'uiorrhage.  The  vessel  is  stxuftinies  vt*r>'  suiall.  fjecasion- 
ally  wanting,  or  even  double,  ft  snait'times  arises  fnun  the  internal  \m*\'u'  parliiT  than  usual,  and 
crosses  the  perin:ei«n  tn  reaeh  tin;  Itaek  part  of  the  bulb.  In  snch  a  ca^j  tlif  vessel  enuld  hardly 
fall  to  he  wounded  in  tlie  (wrfonnance  oi  the  lateral  oj>eratiuii  of  titliotiMny.  If,  on  tlu'  conirary, 
it  shouJd  arise  from  an  aocessury  pudic,  it  lies  more  tbrward  than  usual  and  is  out  of  dan^ar  in 
the  uperatirju. 

The  artery  of  the  corpus  cavernosum,  one  of  the  tenuinal  branches  of  the  inter- 
nal )>udic,  arises  from  that  vessel  while  it  is  situated  Ijctween  the  crus  penis  and 
the  ramus  of  the  os  pubis  ;  piercing  the  cms  penis  oblitpiely.  it  runs  forwanl  in  the 
centre  of  the  cor[»us  cavernosum,  to  which  its  branches  are  distributed. 

The  dorsal  artery  of  the  penis  ascends  between  the  crus  ami  pubic  symphysis, 
and.  piercing  tJie  suspensory  ligament,  runs  forwaivl  on  the  dorsum  of  the  penis  to 
the  glans,  where  it  divides  into  two  branches  which  sup^dy  the  glans  and  prepuce. 
On  the  dorsum  of  the  penis  it  lies  immediately  beneath  the  integnment,  parallel 
with  the  dorsal  vein  and  the  corresponditig  artery  of  the  opposite  side.  It  su])plies 
the  integument  and  fibrous  sheath  of  the  cor]>us  cavernosum,  sending  branches 
through  the  sheath  to  anastomose  with   the  preceding  vessel. 

The  Internal  Pudic  Artery  in  the  Female  is  smaller  than  in  the  male.  Its 
origin  and  course  are  similar,  and  there  is  considerable'  analogy  in  the  <listribution 
of  its  branches.  The  superficial  artery  supplies  the  labia  pudendi :  thr  artery  of 
the  bulb  supplies  the  bulbi  vesiihtili  and  the  erectile  tissue  of  the  vagina;  the 
artery  of  the  corpus  cavernosum  supplies  the  cavernous  body  of  the  clitoris;  and 
the  arteria  dorsalis  clit<»ridis  supplies  the  dorsum  of  that  organ,  and  terminates  in 
the  glans  and  in  the  membranous  fold  corresponding  to  the  prepuce  of  the  male. 
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The  Sciatic  Artery  (Fig.  375),  the  hirtjcr  of  the  two  terminal  })ranches  of  the 
anterior  trunk  of  the  internal  iliac,  is  di^tribittt'd  to  the  muscles  at  the  back  of  the 
pelvir^.  It  jiasses  down  to  the  lower  part  of  the  great  sacnvsciatic  ioramen  hehind 
the  internal  pudic  artery,  resting  on  the  sacral  plexus  of  nerves  and  Pyriformis 
muscle,  and  escajies  from  the  pelvis  through  this  foramen  between  the  Pyriformis 
and  Coccygeus.     It  then  descends  in  the  interval  between  the  trochanter  major  and 

tuberosity  of  the  ischium,  ac- 
comjtanied  1)y  the  sciatic  nerves, 
and  covered  by  the  Glutens 
maximus.  and  is  continued  do>%n 
the  back  of  the  thigh  supplying 
the  skin,  and  anastnniosing  with 
branches  of  the  perforating  arte- 

ries. 

"^ ,^ ^ -^Sl^N       -. -..  ^^J^  Within  thr  pcfvh  it  distrib- 

utes branches  to  the  I^vrifoiaiis. 
Coccygens.  and  Levator  ani 
muscles :  some  hfemorrhoidal 
branches,  which  supply  the 
^'■'BIBff  rectom.   and    riecasionally   take 

*    icW  ^^^  place  f»f  the  midtlle  iuenior- 

rhoi(hil  artery;  «nd  vesical 
blanches  to  the  base  ami  neck 
nf  the  bhubler,  vesicuhe  semi- 
nales.  ami  prx^state  gland.  Ex- 
tent ai  to  the  ju'lritt  it  gives  off 
the  following  brunches: 

Coccygeal. 

Inferior  G luteal. 

Comes  Nervi  Ischiadici. 

Muscular. 

Articular. 


Tftminution 
uf  inlfninl 
circtimltfx. 


Superior 
perforating. 


V 


Middfe 
prrforattrng. 

Inferior 
perforating. 


' Terminntion  of 

profunda. 


_SHperior  muscular. 


ftfiprrior  intemai^ 
artictUar. 


The  coccygeal  branch  runs 
inward,  [lierces  the  great  suero- 
sciatic  ligament,  and  supplies 
the  Gluteus  maxinins,  the  in- 
tegument, and  other  structures 
on  the  hack  of  the  mccyx. 

llie  inferior  gluteal  branches, 
three  or  four  in  number,  supply 
the  Gluteua  maximus  muscle, 
anastomosing  with  the  gluteal 
artery  in  the  substance  of  the 
muscle. 

The  cornea  nervi  ischiadici 
is  a  long,  slender  vessel  which 
accomj>anies  the  great  sciatic 
nerve  for  n  short  distance;  it 
then  penetrates  it  and  runs  in 
its  stibstanee  to  the  luwer  part 
of  the  thigh. 

The  muscular  branches  supply  the  muscles  on  the  back  part  of  the  hip,  anas- 
tomosing with  the  gluteal,  external  branch  of  the  obturator,  internal  and  exter- 
nal circumflex,  and   superior  perforating  arteries. 

8(mie  articular  branches  arc  distributed  to  the  capsule  of  the  hip-joint. 

The  nio-lumbar  Artery,  given  oif  frum  the  posterior  trunk  of  the  internal 
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iliac,  turns  iipwanl  uml  outward  between  the  obturator  nerve  and  luinlm-sftcnd 
cord,  to  the  inner  margin  of  the  Psoas  muscle,  behind  which  it  divides  into  a  lum- 
bar and  an  iliac  branch. 

The  lumbar  branch  supplies  the  Psoas  and  Quadratus  luinborum  muscles, 
anastomosing  with  the  last  lumbar  artery,  and  sends  a  small  spinal  branch  through 
the  intervertebral  foramen,  between  the  last  lumbar  vertebra  and  ihe  sacrum,  into 
the  spinal  canal,  to  supply  the  spinal  cord  and  its  membranes. 

The  iliac  branch  descends  to  supply  the  Iliacus  muscle;  some  offsets,  running 
between  the  muscle  and  the  bone,  anastomose  with  the  iliac  branch  of  the 
obturator;  one  of  these  enters  an  oblique  canal  to  supply  the  dtjdne,  whilst  others 
run  along  the  crest  of  the  ilium,  distributing  branches  to  the  Gluteal  and  Abdom- 
inal muscles,  and  anastomose  in  their  course  with  the  gluteal,  circumflex  iliac, 
and  external  circumflex  arteries. 

The  Lateral  Sacral  Arteries  (Fig.  372)  are  usually  two  in  number  <ui  each  side, 
superior  and  inferior. 

The  superior,  which  is  of  large  size,  passes  inward,  and,  after  anastomosing 
with  branches  from  the  middle  sacral,  enters  the  first  or  second  sacral  foramen,  is 
distributed  to  the  contents  of  the  sacral  canal  in  the  same  manner  as  the  lateral 
spinal  branches  from  the  vertebral,  and,  escaping  by  the  corresponding  posterior 
sacral  foramen,  supplies  the  skin  and  muscles  on  the  dorsum  of  the  sacrum,  anas- 
tomosing with  the  gluteal. 

The  inferior  passes  obliijuely  across  the  front  of  the  Pyriformis  muscle  and 
sacral  nerves  to  the  inner  side  of  the  anterior  sacral  foramina,  descends  on  the 
front  of  the  sacrum,  and  anastomoses  over  the  coccyx  with  the  sacra  media  anil 
opposite  lateral  sacral  arteries.  In  its  coui'se  it  gives  off"  branches  which  enter 
the  anterior  sacral  foramina;  these,  after  giving  oft*  branches  to  be  distributed  to 
the  contents  of  the  sacral  canal  in  the  same  msinner  as  the  lateral  sfiinal  branches 
from  the  vertebral,  escape  by  the  posterior  sacral  foramina,  and  are  distributed  to 
the  muscles  and  skin  on  the  doi-sal  surface  of  the  sacrum,  anastomosing  with  the 
gluteal. 

The  Gluteal  Artery  is  the  largest  branch  of  the  internal  iliac,  and  appears  to 
be  the  continuation  of  the  posterior  division  of  that  vessel.  It  is  a  short,  thick 
trunk,  which  passes  out  of  the  pelvis  above  the  upper  border  of  the  Pyriformis 
muscle,  and  immediately  divides  into  a  sHprrJicifil  and  i/etp  orafwh.  Within  the 
pelvis  it  gives  off"  a  few  muscular  branches  to  the  Iliacus,  Pyrif<umis,  and  Obtu- 
rator internus,  and»  just  previous  to  tjuitting  that  cavity,  a  nutrient  artery,  which 
enters  the  ilium. 

The  superficial  branch  ]>asses  beneath  the  Gluteus  maximus  and  divides  into 
numerous  branches,  some  of  which  supply  that  muscle,  whilst  others  perforate  its 
tendinous  origin,  and  supply  the  integument  covering  the  posterior  surface  of  the 
crum,  anastcmiosin*!  with  the  posterior  branches  of  the  sacral  arteries. 

The  deep  branch  runs  between  the  Gluteus  niedius  and  minimus,  and  sub- 
'divides  into  two.  Of  these,  the  superior  division,  continuing  the  original  course 
of  the  vessel,  passes  along  the  upjier  border  of  the  Gluteus  minimus  to  the 
anterior  superior  spine  of  the  ilium,  anastomosing  with  the  circumflex  iliac  and 
ascending  branches  of  the  external  circumflex  artery.  The  inferior  division 
crosses  the  Gluteus  minimus  obliquely  to  the  tnichantcr  major,  distributing 
branches  to  the  Glutei  muscles,  and  inosculates  with  the  external  circumflex 
artery.     iSomc  branches  [jierce   the  Gluteus  minimus  to  supply  the  hip-joint. 

Surface  Marking. — The  position  of  the  three  main  branches  of  the  internal  iliac,  the 
st'iatic,  internal  imdif,  and  v'lutfal.  which  may  ticcaisionally  be  the  object  of  surgical  interference, 
is  indicated  on  the  surface  in  thi'  fi>l[<»winp  way:  A  line  is  to  be  drawn  from  ihe  posterior  supe- 
rior iliac  spine  u>  the  fMisterior  j^tiperior  angle  of  the  great  trueliantiT,  with  the  limb  slightly 
flexed  and  rt>tattHl  Inwartl;  the  point  oV  emergence  of  the  (jhitenf  nrtrrff  inmi  the  upijer  part  of 
the  sciatic  notch  will  correspond  with  the  junction  of  the  upper  with  the  uii<Jdle  third  of  this* 
line.  A  second  line  is  to  be  drawn  from  the  same  point  to  the  midrjle  of  the  tuberosity  of  the 
ischium  :  the  jnnetion  of  the  lower  with  the  iniddie  third  marks*  ihe  point  of  emergence  of  the 
Mciatic  and  ptufic  itrterits  from  the  great  iseiatic  notch. 


630 


THE   ARTERIES. 


Surgical  Anatomy. — Any  of  llie»e  tliree  vessels  may  require  liKatmrfri/r  for  a  wound  or  for 
aneurism,  which  is  g'enerally  traumatic,  and  iht;  o|>cratiun  may  be  jHTtonneH  by  an  incision, 
three  or  Ibur  inches  lon^.  in  the  direction  of  the  fibres  of  the  iJlutuuss  miixituus  muscle,  the 
middle  of  the  cut  corresponding  to  the  point  indicttting  their  respective  positions. 

The  External  Iliac  Artery  (Fig.  372). 

The  external  iliac  artery  is  liirpjer  in  tin*  adult  than  the  internal  iliac,  and 
passes  obliijuely  «h)\vn\V!trd  and  outward  ahuig  the  inner  border  of  the  Psoas 
muscle,  from  the  bifurcation  of  the  comiuon  iliac  to  Poupart's  ligament,  where  it 
enters  tbe  thia;h  and  becomes  the  femoral  artery. 

Relations. — In  front,  with  the  peritoneum,  aubperitoneal  areolar  tissue,  the 
intestines,  and  a  thin  layer  of  fascia  derived  from  the  iliac  fascia,  which  .surrounds 
tbe  artery  atid  vein.  At  its  origin  it  is  occasi(»naily  crossed  hy  the  ureter.  The 
spermatic  vessels  descend  for  some  distance  up<m  it  near  its  terminati<m,  and  it  is 
crossed  in  this  situation  by  the  genital  branch  of  the  geni to-crural  nerve  and  the 
circumflex  iliac  vein  ;  the  vas  deferens  curves  down  along  its  inner  side.  Behind^ 
it  is  in  relation  with  the  external  iliac  vein,  which,  at  Poupart  s  ligament,  lies  at 
its  inner  side ;  on  the  left  side  the  vein  is  altogetber  internal  to  the  artery. 
ETternaUi/^  it  rests  against  the  Psoas  muscle,  from  which  it  is  separated  by  the 
iliac  fascia.  The  artery  rests  upon  this  muscle,  near  Poupart's  ligament.  Numer- 
ous lymphatic  vessels  and  glands  are  found  lying  on  the  front  and  inner  side  of 
the  vessel. 


Plan  of  the  Rel.^tions  of  the  Exterx.^l  Iliac  Aktehy. 


Near 
Pou  part's 
Ligament. 


In  front. 
I'eritonenm,  intestines,  and  fascia. 


[  8 perm. it  if  ves.se Is. 
-:,  Genito-<Tural  i 


■  - -. nerve  (genital  branch). 

(  Circumflex  iliac  vein. 
Lymphatic  vessels  and  gknda 


Outer  ifide. 
Psoas  magrms. 
Iliac  fascia. 
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Sxtomal 
lUao. 


Inner  »ide. 

External  iliac  vein  and  vas  deferens 

at  femoral  arch. 


Behind. 
Externa!  iliac  vein. 
Psoas  luugnus. 

Surface  Marking.— The  surface  line  indicating  the  course  of  the  external  iliac  arterj'  has 
been  already  t'lvcji  (see  p&fie  (>'2l}. 

Surgical  Anatomy. — The  application  of  a  liisature  to  ihc  external  iliac  may  be  reijuired  in 
cases  of  aneurism  uf  the  femond  arterj*  nr  fur  a  wound  of  the  Hrter>'  This  vessel  may  be 
eccured  in  any  part  of  it»  course.  cxccptin>r  nc.ir  it.s  up|M'r  eml,  which  is*  to  he  avoided  on 
account  of  the  pntxiuiity  of  the  ^'reat  .ilream  of  bloo<i  in  »hc  internal  ihac,  and  near  its  lower 
end,  which  should  also  he  avoided,  on  account  of  the  ]iroximity  of  the  cpi^rasfrii!  and  circumflex 
iliac  vessels.  One  of  the  chief  points  in  the  pertonuaru'c  of  the  (tpenitiorr  is  to  .secure  the  vesr- 
sel  without  injury  to  the  jK'ritonemn.  The  patient  having  been  placed  in  (he  rccuinl»ent  p<jei- 
tion.  an  incl.^^ion  should  Ix;  made,  commencing  below  at  a  j>oint  aWut  thrce-<piarters  of  an  inch 
above  Pimparts  lig.tment.  and  a  little  external  to  its  midale,  and  runniric  vipward  and  outw^ard. 
parallel  to  Pouparts  ligament,  to  a  point  a^M^ve  the  anterior  superior  spine  ot  the  ilium.  When 
the  arter\'  rs  deeply  seated  more  nmin  will  In.'  rciiuircd.  and  may  be  t»htained  by  curving^  the 
incision  from  the  point  last  nameil  inward  tuwiinl  tne  umbilicus  for  a  short  distance,  or,  if  the 
lower  ]>art  of  the  artery  is  to  lie  reached,  the  surgeon  may  adopt  the  plan  advfx-ated  by  Sir 
Astley  CootKT,  by  making  an  incision  clow  to  Poupart's  ligament  from  aliout  h.ilf  an  inch  out- 
side of  the  exteruid  alxhtniinal  ring  to  one  inch  internal  to  the  antcrit»r  suj>erior  spine  of  the 
ilium.  This  incision,  being  made  in  the  c<jurH4'  of  tlie  fibres  t,»f  the  aponeurosis  of  the  external 
oblique,  is  less  likely  to  lt>e  followed  hy  a  ventral  hernia,  but  there  is  danger  of  wounding  the 
ej)igastric  arterA'.  Aheniethv,  who  first  tied  this  artery,  made  his  inci.sion  in  the  course  of  the 
vessel.  The  abdominal  muscles  and  transvcrsalis  fascia  huvinc  Iwen  cautiou.sly  divided,  the  peri- 
toneum should  be  separated  from  the  diac  fo.ssa  and  raised  toward  the  pelvis,  and  on  introdueinn 
the  finger  to  the  bottom  of  the  wound  the  artery  may  he  felt  imlsating  along  the  inner  boDier  of 
the  Psoas  musi;le.     The  extenial  iliac  vein  is  generally  found  on  the  inner  .side  of  the  artery. 
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and  miisl  be  cautiously  s^t'iiaratcd  tri»en  \%  hy  the  finper-naii  or  harj^ile  of  the  knife,  and  the  aneu- 
riani  neeiile  shmiM  hi  introduced  un  the  inner  Hide,  between  the  .trtery  and  the  vein. 

Li^'ature  of  the  extenial  iliac  arterj'  ha^i  reeeiitly  Ijt't^ii  i^ertbrined  in  three  or  more  cases  by 
a  transperit4jneal  methiMi.  An  incision  four  inehes  in  len^'tn  is  made  in  the  semihuiar  line,  eoni- 
ment'in^'  about  an  inch  below  the  umbilieus  and  carried  throniih  the  alKioniinid  wall  into  the 
peritoneal  cavity.  Tlie  intestines  are  then  imshed  nnwani  and  held  out  of  the  way  by  a  bmad 
abdominal  retractor,  and  an  ineiiston  made  through  the  peritoneiiuu  at  the  maruiit  i«f  the  pelvis 
in  the  course  of  the  artery,  and  the  vessel  i<eenred  in  any  part  of  its  conr!*e  winch  may  seem 
desirable  tn  the  ojjerator.  The  advantages  <d'  this  operation  apj^^iear  to  U'  that  if  it  is  found 
ne<'e.H!«ir>*  the  coniinon  iliac  arterv'  can  be  ligatured  instead  of  the  external  iliac  without  extension 
or  niiKJincation  of  the  incision;  and  seciKidly,  that  the  vesacl  can  be  li^-^atured  without  iti  any 
way  interferini;  with  ibe  covering's  of  the  sae.  Possibly  a  disadvantage  may  exist  in  the  greater 
riiik  of  hernia  after  this  methii<i. 

Collateral  Oirculation. — The  principal  ana-stotnoses  in  cnrr>'tngon  the  collateral  circiihition, 
after  llie  application  of  a  hjtjature  to  the  external  iliac,  are — the  ilio-luinbar  witli  the  circutnfllex 
iliac  ;  tbe  ;iluteal  with  the  external  eircuiuflex  ;  the  obturator  with  the  internal  circumflex  ;  the 
sciatic  with  the  superior  pcrtbratinc  and  rirruniflex  branches  of  the  profinida  arter>' ;  and  the 
intcrtial  pudic  with  the  exUimal  pudic.  When  the  obturator  arises  from  the  epiirastric,  it  is 
sunjtlied  with  blood  by  branches,  either  fnnn  the  intenjal  iliac,  the  lateral  sjicral,  or  the  inter- 
nal pudic.  The  epi|f».*<tric  receives  its  supply  fn*m  the  internal  mauimary  and  inferior 
intercostal  arteries,  and  from  ihe  internal  iliac  hy  the  anastomoses  of  its  branches  with  the 
obturator. 

In  the  disseetirm  of  a  limb  eiffhteen  jears  after  the  tiin'ces*«ful  lijrature  of  the  external  iliac 
artery  by  8ir  A.  Cooper,  which  r?*  to  Ije  fouutl  in  (tutfx  II/Mpdai  Rrfxnts,  vol  i.  p.  fjO,  the 
ana.stomosing  branches  are  dascriljcd  in  thr»'e  sets:  An  nutrnnr  sr(.  —  I,  ji  very  larcc  branch 
from  the  ilio-htnibar  arten.'  to  the  circumtilex  iliac;  '2,  another  branch  ftom  the  iliodunibar, 
joined  by  one  from  the  obturat*)r,  and  bieakin>f  up  into  nunM^rcMistttrtuon.H  branches  to  anastomose 
with  tbe  external  circumflex  ;  3,  two  other  brunches  from  the  obturator,  which  passed  over  the 
brim  of  the  petvig,  communicated  with  the  epigtustric,  and  (hen  broke  up  into  a  plexus  to  ana**- 
toniose  with  the  internal  circumflex.  Au  inUnntl  sf/.^BniTJches  iriven  olf  froni  the  obturator, 
after  ijuittinitf  the  pelvis,  which  ramified  among  the  adductor  mnscles  un  the  inner  side  of  the 
hip-joint,  and  joined  most  freely  with  branches  of  the  internal  circumflex.  A  pfuttfrinnttt.— 
1,  three  large  branches  from  the  gluteal  to  tbe  external  circumflex;  2,  .several  branch  e.**  from  the 
sciatic  anjund  the  great  sciatic  notch  to  the  internal  and  externa!  circumflex,  and  the  perforating 
branches  of  the  profunda. 

Brancbea. — Besides  several  small  branches  to  the  Psoas  muscle  and  the  neigh- 
boring lymphatic  glantls,  the  external  iliac  gives  off  two  branches  of  considerable 
size — the 

Deep  Epigastric  and  Deep  Circumflex  Iliac. 

The  Deep  Epigastric  Artery  arises  from  the  external  iliac  a  few  lines  above 
Potipart's  li;::aTnent.  It  at  first  descends  to  reach  this  ligament,  and  then  ascends 
obliquely  along  the  inner  margin  of  the  internal  abdominal  ring,  lying  between 
tbe  tran.sversalis  fascia  and  perit<'>neiim,  and,  continuing  its  course  upward,  it 
pierces  the  transversalis  fascia,  and,  passing  over  the  semilunar  fold  of  Douglas, 
enters  the  sheath  of  the  Rectus  muscle.  It  then  ascends  on  the  posterior  surface] 
of  the  muscle,  and  finally  divides  into  numerous  branches,  which  aua.'>*touiose, 
above  the  umbilicus,  with  the  terminal  branches  of  the  internal  luauiuuiry  and 
inferior  intercostal  arteries.  The  deep  epigastric  artery  bears  a  very  important 
relation  to  the  internal  abdominal  ring  as  it  passes  obli«inely  u}>ward  and  inward 
from  its  origin  from  the  external  iliac.  In  this  part  of  its  course  it  lies  along  the 
lower  and  inner  margin  of  the  ring  and  beneath  the  commencement  of  the  sper- 
matic cord.  As  it  \vin<ls  round  the  internal  abtlominal  ring  it  is  crossed  by  thevas 
deferens  in  the  male  and  the  round  ligament  in  the  female. 

Branches. — The  branches  of  this  vessel  are  the  following  :  The  eremasteric, 
which  accompanies  the  spermatic  cord,  and  supplies  the  Cremaster  muscle  and 
other  coverings  of  the  cor<l,  anastomosing  with  the  spermatic  artery;  a  puhir 
bntHi'h,  which  runs  abmg  Poupart's  ligament,  and  then  descends  behind  the  pubes 
to  the  inner  side  of  the  femoral  ring,  and  anastomoses  with  oflTsets  from  the 
obturator  artery ;  umneular  hranehcx^  some  of  which  are  distribute<l  to  the  abd(miinal 
muscles  and  peritoneum,  anastomosing  with  tlie  lumbar  and  circumflex  iliac  arteries; 
others  perforate  the  tendon  of  tlie  External  obliijue,  and  supply  the  integument, 
anastomosing  with  branches  of  the  superficial  epigastric. 
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Peculiarities.— The  origin  of  the  epijcrastric  may  take  place  from  any  part  of  the  external 
iliac  tK.>t\ve(Mi  IVmpart  t*  ligament  ami  two  inches  and  a  half  uIkivc  it,  or  it  may  arise  bcU»w  this 
UgatiK'iit,  fr:'ini  the  fetnnriil  <ir  from  the  Jeep  temoral. 

Union  witii  Branches. — It  frequently  arises  from  the  external  iliae  by  u  eoniiinjii  trunk 
with  tlie  tibturatt>r.  Sttiiietinies  the  epipiwtrie  arises  from  the  obturator,,  the  latter  vessel  beine; 
furnished  by  the  internal  iliiic.  or  the  epi^xstrio  maybe  formed  of  two  tranches,  one  derived 
from  the  external  iliae,  the  other  from  the  internal  iliac. 

Surgical  Anatomy.— Tlie  deep  epi«rastrie  artery  follows  a  line  drawn  from  the  middle  of 
Pouparts  ligament  toward  the  umbilicus;  but  shortly  after  this  line  ero.sses  the  linea  semilunaris 
the  nireetion  changes,  and  the  eourse  of  the  vessel  is  directly  upward  in  the  line  of  jmietion  of 
the  inner  third  with  the  outer  two-thinJs  of  the  Rectus  muscle.  It  has  important  snrgieal 
relations^  in  addition  to  the  fitet  that  it  is  one  of  the  principal  means.  tiiMujrh  its  anastomosis 
with  the  interna!  mammary,  in  establishinie  the  collatei;al  cin*ulatiou  after  ligature  of  either  the 
comuittn  or  external  ilia<'  arteries.  It  lies  cltjse  to  the  internal  abdotuiual  rinc.  and  is  therefore 
tfiitrmtt  to  an  f>bli(|ue  inguitial  hernia,  but  txtvrmd  lo  a  direct  iuituiiuit  horuia,  as  it  emerires 
from  the  abdomen.  It  foruis  the  outer  buundary  of  Ilcsseibach's  triangle.  It  is  in  close  rela- 
tiouship  with  the  s|M'ruiatic  eoH.  which  lies  in  front  \i['  it  in  the  inguinal  canal,  separated  only 
by  the  transversalis  fascia.     The  vas  deferens  hooks  round  its  outer  side. 

The  Deep  Circumflex  Iliac  Artery  ti rises  from  the  outer  side  of  the  e.xtertiul 
iliac  Hourly  opposite  the  epigjistric  artery.  It  a.seentl'*  obliquely  outivard  behind 
Poupfirt's  ligatnent,  contained  in  a  fibrous  sbeath  ft>ruit'tt  by  the  junction  of  the 
iniiisversalls  and  iliac  fascite,  to  the  anterior  superior  8pitnni8  process  of  the  ilium. 
It  then  runs  along  the  inner  surface  of  the  crest  of  the  ilium  to  ahout  its  niitldle, 
where  it  pierces  the  Transversalis,  and  runs  baekwarcl  between  that  muscle  and 
the  Internal  oblitjue,  to  anastomose  with  the  ilio-htmbar  and  gluteal  arteries. 
Opjjosite  the  anterior  superior  spine  of  the  iliura  it  gives  ofl' a  large  branch,  which 
ascends  between  the  Internal  ohiiipie  and  Transversalis  muscles,  supplying  them, 
an<I  anastomosing  with  the  lumbar  and  epigastric  arteries. 

ARTERIES  OF  THE  LOWER  EXTREMITY. 
The  Femoral  Artery  (Fig.  376). 

The  femoral  artery  is  the  CiHitinuation  of  the  external  iliac.  It  commences 
immediately  behind  Poupart's  ligament,  midway  between  the  anterior  superior 
spine  of  the  ilium  an*!  the  symphysis  pubis,  and,  passing  down  the  fore  part  and 
inner  side  f>f  the  thigh,  terminates  at  the  opening  in  the  Adductor  magnus,  at  the 
junction  of  the  middle  with  the  lower  third  of  the  thigh,  where  it  becomes  the 
pojjliteal  artery.  The  vessel,  at  the  ripper  part  of  thigh,  lies  a  little  internal  to 
the  head  of  the  femur;  in  the  lower  part  of  its  ctuirse.  on  the  iiitier  siile  of  the 
shaft  of  the  bone,  and  between  these  two  parts  the  vessel  is  far  away  from  the  bone. 
In  the  upper  third  of  the  thigh  it  is  contained  in  a  trisingitkr  space  called  Scarpa's 
triangle.  In  the  niiddk*  third  of  the  thigh  it  is  contained  in  an  aponeurotic  canal 
called  Hunter's  canal. 

Scarpa's  Triangle. — Scarpa's  triangle  corresponds  to  the  dejuession  seen 
immediately  bebiw  the  fohl  of  the  groin.  It  is  a  trismgtihir  space,  the  apex  of 
which  is  directed  downward,  and  the  sides  formed  externally  by  the  Sartoriiis. 
internally  by  the  Adductor  longus,  and  ahove  by  Poupart's  ligament.  The  floor  of 
the  space  is  formed  from  without  inward  by  the  Iliacus.  Psoas.  Pectineus,  a  small 
part  i)f  the  Adductor  brevis  an<l  the  Adductor  longus  muscles  ;  and  it  is  divided 
into  two  nearly  eijual  parts  by  the  femoral  vessels,  which  extend  fiom  the  middle  of 
its  base  to  its  apex,  the  artery  givitig  off  in  this  situation  its  cutaneous  and 
profunda  branches,  the  vein  receiving  the  deep  femcfral  ami  internal  sajdienous. 
On  the  outer  stile  of  the  femoral  artery  is  the  anterior  crtiral  nerve  dividing  into 
its  branches.  Besides  the  vessels  and  nerve.s,  this  space  contains  S(uue  fat  and 
lymfdiatics. 

Hunter's  Canal. — This  is  the  aponeurotic  space  in  the  middle  third  of  the 
thigh,  extending  from  the  apex  of  Scarjtas  triangle  to  the  femoral  opening  in  the 
Adiluctor  magnus  muscle.  It  is  bounded,  externally,  by  the  Vastus  internus  ; 
internally,  by  the  Adductor  longus  and  magnus  muscles;  and  covered  in  hy  a 
strong  aponeurosis  which   extends   transversely  from   the  Vastus  internns,  acro88 
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the  femoral  vessels  to  tlie  Afliluetor  lotigus  and  ma<^tius  muscles,  lying  on  which ' 
aponeurosis  is   the   Sartorius   muscle.     It  contains   the  femoral   artery  and  vein 
enclosed  in  their  nwn  sheath  of  areolar  tissue,  the   vein  being  behind  an<l  on  the 
outer  side  of  the  artery,  and   the  internal   or  long  saphenous  nerve  lying  on  the 
outer  side  of  the  vessels. 

For  convenience  of  description,  and  also  in  reference  to  its  surgical  anatomy,' 
the  femoral  artery  is  divided  into 
a  short  trunk,  about  an  inch  and 
a  half  or  two  inches  long,  which 
is  known  as  the  (ut/nmt>n  ffmo/'fil 
art  en/,  ami  the  remainder  of  the 
vessel,  which  is  known  as  the 
super  final  femoraly  to  distinguish 
it  from  the  deep  femoral  (pro- 
funda femoris),  which  is  a  large 
branch  given  off  from  the  com- 
mon femoral  at  its  tertnination, 
and  which  by  its  derivation  from 
the  parent  trunk  marks  the  com- 
mencement of  the  superficial  fem- 
oral artery. 

The  common  femoral  artery  is 
very  superficial,  being  covered 
by  the  skin  and  superficial 
fascia,  superficial  inguinal  lym- 
phatic g!an<ls,  the  iliac  portion 
of  the  fascia  lata,  and  the  prolon- 
gation ilnwuward  of  the  Traus- 
versalis  fascia,  which  fitrms  the 
sheath  of  the  vessels.  It  has  in 
front  of  it  filaments  from  the 
crural  branch  of  the  geni  to- 
crural  nerve,  the  sujierficial  cir- 
cumflex iliac  vein,  and  occa- 
aitmally  the  superficial  epigastric 
vein.  It  rests  on  the  inner  mar- 
gin of  the  Psoas  muscle,  which 
separates  it  from  the  capsular 
ligament  of  the  hip-joint,  and  a 
Jittle  lower  on  the  Pectiueus 
muscle ;  and  crossing  behind  it 
is  the  branch  to  the  Pectineus 
from  the  anterior  crural  nerve. 
Separating  the  artery  fntm  the 
Psoas  and  Pectineus  muscles  is 
the  pubic  portion  of  the  fascia 
lata  and  the  prolongation  from 
the  fascia  covering  the  Iliacus 
muscle,  which  forms  the  poste- 
rior layer  of  the  sheath  of  the 
vessels.  The  anterior  crural 
nerve  lies  about  half  an  inch  to 
the  outer  side  of  the  c<unmon 
femoral  artery,  lying  between  the  Psoas  and  IlJacus  muscles.  To  the  inner  side 
of  the  artery  is  the  femoral  vein,  between  the  margins  of  the  Pectineus  and  Psoas 
muscles.  The  two  vessels  are  enclosed  in  a  strong  fibrous  sheath  formed  by  the 
proper  sheath  of  the  vessels  strengthened  by  the  fascia  lata  (see  page  509) ;  the 


I.onn  mphenoua 
,11  rvr. 

'iinatica 


\i 


Superior  rxtfrnai] 
articHlar. 


Inferior  iHtemai^ 
nrlirwlar.      " 


Anterior  tifnnt 
recHrrent. 


AnaMtomotica 
mafftia. 
-SiijMrrior  iuteruot  ^ 
articular. 


^Inferior  internal 
ft  liicidnr. 
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artery  and   vein  are  separated,  however,  from   one  another  by  n   thin   fibrous 
partition. 

Plan  of  Relation's  of  the  Common  Femoral  Artery. 

In  fronf. 
Skin  and  superficial  fascia. 
Superficial  int'iiinal  glands. 
Iliac  purtioii  of  liwcia  lata. 
PniUmiration  of  transversatis  faaeia. 
Crural  branch  of  ^enito-crural  nerve. 
Supci-ficial  circuuifles  iliac  vein. 
Suj>erficial  epigastric  vein. 


Intier  n'de. 
Femoral  vein. 


Common 
Femotml 
Art*ry. 


Ottter  side. 
Anterior  crural  nerve. 


Prolongation  of  ftiscia  covering  Iliacus  muscle. 

Pubie  portion  of  fascia  lata. 

Nerve  lo  Pectineus. 

Psoas  uiuHcle. 

Pct't incus  mascle. 

Capsule  of  hip-joint. 

The  Bup«rflcial  femoral  artery  is  only  snperficial  where  it  lies  in  Scarpa's  tri- 
angle. Here  it  is  covered  by  tiie  skin,  superficial  and  deep  fa.scia,  and  crossed 
by  the  internal  cutaneou.^  branch  of  the  anterior  crural  nerve.  In  Hunter's  canal 
it  is  more  deeply  seated,  being  covered  by  the  integument,  the  superficial  and 
deep  fascia,  the  Sartorius  and  aponeurotic  covering  of  Hunter's  canal.  The 
internal  saphenous  nerve  crosses  the  artery  from  without  inward.  Behind,  the 
artery  lies  at  its  upper  part  on  the  fennnal  vein  and  the  profunda  artery  and 
vein,  which  separate  it  from  tbe  Pectineus  muscle,  and  lower  Aawn  on  the  Adduc- 
tor longus  and  Adductor  magnus  muscles.  To  the  outer  side  is  the  bjng  saphe- 
nous nerve  and  the  nerve  to  the  Vastus  internus,  the  Vajstus  internus  muscle, 
and,  at  its  lower  part,  the  femoral  vein.  To  the  inner  side  is  the  Adductor 
hjngus  above  and  the  Adductor  magnus    and  Siirtorius  below. 

Plan  of  Relations  of  the  Superficial  Femoral  Artery. 

Injront. 
Skin,  superficial  and  deep  fasciae. 
Internal  cutaneous  nerve. 
Sartoriu.H. 

Aponeurotic  tovering  of  Hunter's  canal. 
Intcnud  saphenous  nerve. 


Inner suU: 

Adductor  longus. 
Adductor  niagnus. 
Sartorius. 


SupviHeiai 
FMBoml 
Artery. 


Behind. 
Femoral  vein. 
Profunda  arter>'  and  vein. 
IVcfineu.-"!  muscle. 
Adductor  longu.s. 
Adductor  tuairnus. 


Outer  fide. 

I^ng  saphenous  ner%*e. 
Nerve  fn  vastus  intotnis. 
Vastus  inUTuu.H. 
Femoral  vein  (below j. 


The  femoral  vein,  at  Poupart's  ligament,  lies  close  to  the  inner  side  of  the 
artery,  separated  from  it  by  a  thin  fibrous  partition;  but  lower  down  it  is  behind 
it,  and  then  to  its  outer  side. 

The  internal  saphenous  nerve  is  situateil  on  the  outer  side  of  the  artery,  in  the 
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midtile  third  of  tbe  tbit^h,  beneath  tbe  aponeurotic  covering  of  Hiinter's  canal,  but 
not  usuiilly  within  the  sheath  of  tbe  vessels.  The  internal  cntaneous  nerve  passes 
obli(|ut'lv  across  the  upper  part  of  tbe  sheath  of  the  femoral  artery- 

Peculiaritiea.— Double  Femoral  reunited.— Sovenil  cases  are  recorded  in  whieh  the  femoral 
arterj-  divideil  into  two  truiika  Lielow  the  origin  of  the  pmCuiida,  and  Ijecame  reimited  near  the 
opeBum  in  the  Addiictur  iiia^niis  iso  as  to  form  a  single  p4;>pliteal  artery.  Urie  of  them  occurred 
in  a  patient  opi'iatnl  upon  for  iHJphleal  aneurism. 

Ctiaiige  of  Position.— A  few  cases  have  been  recorded  in  which  the  femoral  artery  was 
sitvuited  at  the  back  of  the  thieh,  the  vessel  being  contitiuous  above  with  the  internal  ihae, 
esc-aping  ft-oni  the  pelvis  through  the  great  saeru-sciatic  fommen,  and  accoinpauying  the  great 
.*M.'iatie  nerve  lo  the  popliteal  space,  where  its  division  (.iccurred  in  the  usual  manner.  'Jlie 
external  iliac  in  the.se  case*?  was  suialK  and  terminated  in  the  profunda. 

Position  of  the  Vein. — The  lemoral  vein  is  occasioiially  placed  along  the  inner  side  of  the 
artery,  throughout  the  entire  extent  uf  Scarpa's  triaiiL'le.  or  it  may  be  slit  so  that  a  large  vein  is 
placed  on  each  sale  of  the  arterv  lor  a  greater  or  less  extent. 

Origin  of  the  Profunda.- Thia  ves.sel  occasionally  arises  from  the  inner  side,  and,  more 
rarely,  from  the  buck  of  the  comumn  trunk _;  but  the  more  irajwrtaiit  peculiarity,  in  a  surgical 
point  of  view,  is  that  which  relates  to  the  height  at  which  the  vessi^l  arises  from  the  femoral.  In 
three-fourths  of  a  large  miuiber  of  cases  it  an>se  between  one  or  two  inches  below  I^oujiarts 
ligament :  in  a  few  cases  the  distance  was  less  than  an  inch  ;  more  Rtrcly.  opposite  the  ligament  ; 
and  in  one  case,  above  Ponpart "s  Itganjcnt.  I'roni  the  external  ihae.  Occa-sionally,  the  distance 
between  the  origin  of  the  vessel  and  Pouparts  ligament  exceeds  two  inches,  and  in  one  case  it 
was  found  to  he  as  much  :is  four  inches. 

Surface  Marking.— The  tipper  two-thirds  of  a  line  Jniwn  from  a  [Mjint  midway  between 
the  anterior  superior  spine  of  the  ilium  and  the  symphy.sis  pubis  to  the  prominent  tuljerctsity  on 
the  iiujcr  condyle  of  the  femur,  with  the  thigh  abducted  and  rotated  outward,  will  indicate  the 
course  of  the  femora!  arter>'. 

Surgical  AjDA\xtmj,—i\impremion  of  the  femoral  arterv,  which  is  constantly  requisite  in 
amputations  and  other  operations  on  the  lower  limb,  andaisotor  the  cure  of  popliteal  aneurisms, 
is  most  effet'tuatly  made  immediately  below  Poitpart's  ligantent.  In  this  situation  the  artery  is 
ver>'  suijerficial.  and  is  merely  separated  from  the  horizontal  muius  of  the  os  pubis  by  the  Psoas 
muscle;  so  that  the  surgcun,  by  uicans  of  his  thumb  or  a  comprc.s.«+or,  may  eflectitully  control  the 
circulation  thmugh  it.  This  vessel  may  als«T  Im?  fompressed  in  the  middle  ihird  of  the  thigh  by 
placing  a  comiirews  tivcr  the  artery,  beneatli  the  touniinuet,  and  directing  the  pressure  from 
within  outward,  so  as  to  C4>tnpress  the  vessi'l  against  the  uuier  side  of  the  siiall  of  the  femur. 

The  application  of  a  ligature  to  the  femoral  arterv  may  be  refjuired  in  tlie  ca.se8  of 
wound  or  aneiiri.sra  id"  the  arteries  of  the  leg,  of  the  pi>plileal  or  femoral ; '  and  the  vessel  may 
be  exposed  an<l  tied  in  any  part  of  its  course.  The  ereat  depth  of  this  vessel  at  its  lower  part, 
its  close  connet'litju  with  imi)ortant  .structures,  and  the  density  of  its  sheath  render  the  opera- 
tion in  this  situation  one  of  much  greater  difficulty  than  the  application  of  a  ligature  at  its  upper 
part,  where  it  is  more  superficial. 

Ligature  of  the  common  fenictral  artery  is  wsualty  considered  nnsate.  on  account  of  the  con- 
nection of  larire  bninchcs  with  it — viz.  the  deep  epigastric  und  tin*  deep  einumflex  iliac  arisintr 
just  above  Pouparts  Hijament ;  on  ticcount  of  the  number  of  small  branches  which  arise  from 
U  in  its  short  course:  and  on  ;wcount  of  the  uncertainty  of  the  origin  of  the  profunda  femoris, 
which,  if  it  arise  high  up,  would  be  too  close  tit  the  hgature  for  the  formation  of  a  firm  e4iagu- 
lum.  The  pnifunda  .sometimes  arises  higher  than  the  point  aliovc  mentioneii  and  rdirely  between 
two  or  three  inches  < in  one  case  four)  btdow  Foupaii's  Hiramcnt.  It  would  appear,  then,  that 
the  mo.Ht  favorable  situation  for  the  application  of  a  ligature  to  the  femoral  is  between  fi»ur  and 
five  inches  from  its  pjint  of  origin.  In  order  to  expo.se  the  arterj'  in  this  situation,  an  inci-sion 
Ixitween  two  and  three  inches Ituig  should  be  made  in  the  course  of  the  vessel,  the  patient  lying 
in  the  reeumljent  position,  with  the  limb  slightly  flexed  and  abducted.  A  large  vein  isfrciiuently 
met  with,  pas.sin!j  in  the  course  of  the  artery  to  join  ihc  saphcna  this  nnist  be  avoided,  and. 
the  fascia  lata  having  l>cen  cautiously  divided  and  the  Sartorius  exposed,  tliat  mus<le  niuwi  be 
drawn  outward  in  order  ti>  fully  i'XJmks*^  the  sheath  of  the  ve.»vscls.  The  finger  being  introduced 
into  the  womid  and  the  ]>ulsution  of  the  artery  lelt,  the  sheath  should  be  opened  on  the  outer 
side  of  the  vessel  to  a  sufficient  extent  to  allow  of  the  introduction  of  the  ligatur*',  but  no  farther: 
otherwi.se  the  nutrition  of  the  coats  of  the  vessel  may  lx»  interfered  with,  or  mus(.'ular  branches 
which  ari.se  from  the  vessel  at  irregidar  intervals  nuty  Im  divided.  In  this  part  of  the  operation 
the  long  saphenous  nerve  and  the  nerve  to  the  \'astus  internus.  which  is  in  ck>se  relation  with 
the  sheath,  should  be  avoided.  The  aneurism  needle  must  l>e  carefully  introdiu-ed  and  kept 
close  to  tlie  artery,  to  avoid  the  femoral  vein,  which  lies  behind  the  vessel  in  this  part  of  it.s 
course. 

To  expose  the  arterv,  in  Hunter's  canal,  an  incision  should  be  made  through  the  Integument, 
Ijetween  three  and  four  mclics  in  Ictigth.  h  finger's  breadth  interna!  to  tlie  line  of  the  arterj'.  in 
the  middle  of  the  thigh—/.  *•.  midway  lictween  the  groin  and  the  knee.  The  fascia  lata  having 
been  divided  and  the  Sartorius  muscle  exposed,  it  should  be  drawn  inward,  when  the  strong 

'  Ligature  of  the  feuiord  nrti-ry  hns  lieen  also  recijramendel  and  {H?rforme<l  for  elephantiasis  of 
the  leg  an<l  acute  intfarnmnlion  of  tlie  knee-joint  (.Maunder,  Clm,  Sof.  Tntw.,  vol.  ii.  p.  37). 
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fascia  which  is  stretched  across  fi-om  the  Adductors  to  the  Vastus  internus  will  be  exposed,  and 
must  be  freely  divided ;  the  sheath  td"  the  vessels  is  now  seen,  and  nui>;t  be  njienea,  and  the 
artery  secured  by  i)iiii8in.tt  t]ie  aneurititn  tieedle  Ijetweeii  t lie  vein  and  artery  in  the  direction  tiuni 
without  inward.  The  flmoral  vein  in  this  situation  lies  on  the  outer  side  of  the  artery,  the  long 
sapbemjds  nerve  «>n  its  atiterior  and  outer  side. 

It  has  been  seen  that  the  fetniiral  arter\'  occasionally  divides  into  two  trunks  Ik'Iow  the  oriiriii 
of  the  jir<.>rutjda.  If  in  the  operation  for  tying  the  fetnviral  two  vej^sel?-  are  met  with,  tiie  jsurceon 
shtitdd  ahernately  couipress  each,  in  order  to  a^-ertain  which  vcsijiul  is  eoiini'cted  with  the 
ancurisnial  tumor  or  with  the  bleeding  from  the  wound,  and  that  one  only  should  be  tied  which 
controls  the  ]nilsation  <jr  Ineniorrhage,  If,  hi>wever,  it  is  necessary  to  coniure^s  both  vessel* 
helore  the  circulation  in  the  tumor  i.s  controlled,  both  .shmdd  \k.  tied,  as  it  would  be  probable  that 
they  became  reunited,  as  in  the  instances  referred  to  above. 

In  wounds  of  the  femoral  arterj*  the  fjuestion  of  the  mode  of  treatment  is  of  consiilerable 
imiwrtaiiee.  If  the  wound  in  the  superficial  structures  is  a  large  one,  the  injured  vessel  must 
he  exjwsed  and  tied  ;  but  if  the  wound  is  a  punctured  one  and  the  bleeding  has  ceased,  tlie 
question  will  arise  whether  to  cut  down  upon  the  arterv'  or  to  trust  to  pressure.  Mr.  Cnnps  ' 
advises  that  if  the  wound  is  in  the  ''upper  part  of  the  thigh— that  is  to  say,  in  a  position  wliere 
the  femoral  arterv' is  comparativclv  supcrlieial— the  surgeon  may  enlarge  the  openitig  witii  a 
good  prospect  of  finding  the  womided  ves.sel  without  an  extensive  or  prolonged  operation.  If 
the  wound  he  in  the  lower  ha!f  of  the  thigh,  owing  to  the  greater  depth  of  the  artery  and  the 
I>ossihility  of  its  l>eing  the  popliteal  that  is  wounded,  the  search  is  rendered  a  far  more  severe 
iitid  hazardous  operation,  and  It  shouhi  not  !>e  undertaketi  until  a  thorough  trial  of  pressure  has 
piwed  ineffectual." 

fxreat  care  and  attention  are  necessary  for  the  successful  application  of  pressure.  The  limb 
should  l>e  cartdully  bandaged  from  the  foot  upward  to  the  wound,  which  is  not  covered,  and  then 
onwanl  to  thegrohi.  The  wound  is  then  dusted  with  iodotbrm  or  boracic  powder  and  a  conical 
pad  applied  over  the  wound.  Rollers  the  thickness  of  the  index  finger  are  then  placed  along 
the  course  of  the  vessel  above  and  below  the  wound,  and  the  whole  carefully  bandaged  to  a  baet 
splint  with  a  foot-piece. 

Collateral  Circulation. — When  the  common  feniond  is  tied  the  main  channels  for  carry  in  l-^ 
on  the  eireulation  ,ire  the  aniL'^tonioses  of  the  gluteal  and  circumflex  iliac  arteries  above  with  the 
external  cireumflex  below ;  of  the  obturator  and  sciatic  alxtve  with  the  intenial  circumflex  below ; 
and  of  the  comes  nervi  isidiiadici  with  the  arteries  in  the  ham. 

The  principal  agents  in  canning  on  the  colhuend  circidation  after  ligature  of  (he  superficial 
Icnuu'id  artery  are.  a<'c»irding  to  Sir  A.  ('ooj)er,  as  follows : 

"The  arteria  pndimda  tbrnied  the  new  channel  for  the  blootb"  "The  first  artery  sent  off 
pjissed  down  close  to  the  back  of  the  thigh-bone,  and  entered  the  two  superior  articular  branches 
of  the  popliteal  artery." 

'*The  scwjihI  new  large  vessel,  arising  from  the  [mifunda  at  the  same  part  with  the  formerJ 
passed  down  by  tlie  inuer  side  of  tlie  Biceps  muscle  to  a  brancfi  of  the  popliteal  which  was  dia^ 
tributed  to  the  (Jastnjcnemius  muscle;  whilst  a  tliird  artery,  dividing  into  several  branches^l 
pas-sed  down  with  the  sciatic  nerve  iK-hind  the  knee-joint,  and  s«une  of  its  branches  united  thcin-l 
selves  with  the  inferior  articular  arteries  of  the  popliteal,  with  .some  rccum^nt  hninches  of  those 
arteries,  with  arteries  j>as.*^ing  to  the  Gastrotinemii,  and,  lastly,  with  the  origin  of  the  anterior 
and  jiosterior  tibial  arteries." 

"  It  ap^»ears,  then,  that  it  is  those  branches  of  the  profunda  which  accompany  the  sciatic 
nerve  that  are  I  he  ]>riiicipa!  supporters  (if  the  new  circulation."  ' 

In  Porta's  work  *  (tab.  xii.r  xiii.  1  is  a  giMtd  representation  of  the  collatenil  circulation  after 
the  ligature  of  the  femoral  artery.     The  patient  had  survived  the  operation  three  years,     Tlie 
lower  psirt  of  the  artery  is  at  least  as  large  as  the  upper ;  aVmut  two  inches  of  the  vessel  appear 
to  have  been  obliteratetl    The  external  and  intcmul  eircumfiex  arteries  are  seen  anastomosing! 
by  a  great  number  of  Iminches  with  the  lower  Itninches  of  tlie  femoral   (mu8cul:«r  and  aiuisto-i 
motica  nnigna)    and  with  the  articular  branches  of  the  popliteal.     The  liranches   from    the  ' 
external  circumflex  an^  extn-niely  lart'c  an«l  nninerons.     One  very  ilistinct  ana.stomosis  can  l>c 
traced  between  this  artery  on  the  outside  and  the  ana.stomotica  magna  on  the  in»<idc  through  the 
intervention  of  the  superior  external  articular  artery,  with  which  they  Wh  anastomose ;    and 
blood  reaches  even  the  anterior  tibial    recurrent  frtmi  the  external  circumflex  bv  means  of 
anastomo-sis  with  the  same  external  articular  artery.     The  |x*rforating  bninches  of  the  i>ndunda^ 
are  also  st^en  bringing  blood  round  the  obliterated  portion  of  the  artery  into   long  branched 
(muscular)  which  have  Iteen  given  off  jnst  Mow  that  fiortion.     The  teruiinationof  thepnifmnla 
itself  anastomoses  most  fnwly  with  (he  sui)erior  external  articular.     A  long  branch  of  anasto- 
mosis is  also  traced  down  from  the  internal  iliac  bv  means  of  the  comes  nervi  i>sohiadiei  of  the 
sciatic,  which  atiiLstomoses  on  the  popliteal  nerves  with  branches  from  tlie  jx>pliteal  and  t)osterior 
tibial  arteries.     In  this  case  the  anasttunosis  had  been  too  free,  since  the  pulsation  ana  grow '*^ 
of  the  aneurism  recurre<J.  and  the  patient  died  ivfter  ligature  of  the  external  iliac. 

There  is  an  interesting  preparati<m  in  the  Museum  ol"  the  Royal  ("oUeire  of  Surgeons  of  a 
limb  on  which  .lohn  Hunter  had  tied  the  feniond  arierj-  fifty  years  Wfore  the  patieiUs  death. 
Thc  whole  of  the  superficial  femoral  and  jHjpliteal  artery  seems  to  have  been  obliterated.     The 


'  Hettth's  Dictionary  <^  Prariitcd  Surytry,  voL  i.  p.  525. 
*  Mtd.-Chir.  TVaw.,  vol.  ii.  1811. 
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ana8tomo8is  by  means  af  the  caiuea  aervi  isohiiuiid.  which  m  shown  in  Porta'g  plat**,  is  distinctly 
g<>en  :  th«  extornal  eirtiiinflex  and  the  termination  uf  tlie  profunda  artery,  seem  to  have  been 
the  chiel' fhanneU  of  anitstoniOitis ;  but  the  injection  has  not  been  a  very  successful  one. 

Branches. — The  bran€hes  of  the  femora]  artery  are — the 

Siiperficial  E|tigastric.  (  External  Circumflex. 

Superficial  Circumflex  Iliac,  Profunda*    Internal  Circumflex, 

Superficial  Externa!  Pudic.  (Three  Perforating. 

Deep  External  Pudic.  Muscular. 

Anastomotica  Magna. 

The  superficial  epigastric  arises  from  the  femoral  about  half  an  inch  below  Pou- 
part's  ligament,  and,  passing  through  the  safdienoua  opeiiing  in  the  fascia  lata, 
,  ascends  on  the  abd*>men,  in  the  sujierficial  fascia  covering  the  External  obliijue 
muscle,  nearly  as  high  as*  the  umbilicus.  It  tlistributes  branches  to  the  superficial 
inguinal  glands,  the  superficial  fascia,  and  the  integument,  anastomosing  with 
branches  of  the  deefi  epigastric. 

The  superficial  circumflex  iliac,  the  smallest  of  the  cutaneous  branches,  arises 
close  to  the  preceding,  and,  ]»iercing  the  fascia  lata,  runs  outward,  parallel  with 
'  Poupart'a  li<*ament,  a.s  far  us  the  crest  of  the  ilium,  dividing  into  liranches  which 
supply  the  integument  of  the  groin,  the  superficial  fascia,  and  the  superficial  ingui- 
nal lymjthatic  glands,  anastnmosing  with  the  circumflex  iliac  and  with  the  gluteal 
and  external  circuiuHex  arteries. 

The  superficial  external  pudic  (sufterior)  arises  from  the  inner  side  i^f  the  femoral 
artery,  close  to  the  preceding  vessels,  and,  after  passing  through  the  saphenous 
opening,  courses  inward,  across  the  spermatic  cord  or  round  ligament,  to  be  dis- 
tributed to  the  integument  on  the  lower  part  of  the  ahdnnieii,  the  penis  and  acro- 
tuni  in  the  male,  and  the  labium  in  the  female,  anastomosing  with  branches  of  the 
internal  pudic. 

The  deep  external  pudic  (inferior),  more  deeply  seated  than  the  preceding, 
passes  inward  tm  the  Pectineus  muscle,  covered  by  the  fascia  lata,  which  it  pierces 
at  the  inner  border  of  the  thigh,  its  brandies  being  distributed,  in  the  male,  to  the 
integument  of  the  scrotum  an<l  perinjeum  ;  ami  in  the  female,  to  the  labium,  anas- 
tomosing with  brantdies  *d*  the  superficial  perineal  artery. 

The  Profunda  Femoris  {deep  femoral  tirtert/)  nearly  equals  the  size  of  the 
superficial  femoral.  It  arises  from  the  outer  and  hack  part  of  the  femoral  artery, 
from  one  to  two  inches  below  Poupart's  ligament.  It  at  first  lies  on  the  outer  side 
of  the  superficial  femoral,  and  then  passes  behind  it  and  the  femoral  vein  to  the 
inner  side  of  the  femur,  and,  pa.ssing  downward  beneath  the  Adductor  longus, 
terminates  at  the  lower  third  of  the  thigh  in  a  small  branch  which  pierces  the 
Adductor  magnus  (and  from  this  circumstance  is  sometimes  called  the  fourth 
perforating  artery),  and  is  distributed  to  the  flexor  muscles  on  the  back  of  the 
thigh,  anastomosing  with  branches  of  the  popliteal  and  inferior  perforating 
arteries. 

Relations. ^ — Behind,  it  lies  first  upon  the  Iliacus,  and  then  on  the  Pectineus, 
Adductor  brevis,  and  Adductor  magnus  muscles.  Ittfrfmf.h  is  .'Separated  from 
the  fetnonil  artery,  above  by  the  femoral  and  profunda  veins,  and  below  by  the 
Adductor  longus.  On  its  outer  aide  the  origin  of  the  Vastus  internus  separates  it 
from  the  femur. 
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Plan  of  the  Relations  of  the  Profunda  Artery. 

In  froi\i, 
Feninnil  and  Profunda  veins. 
Adductor  iongus. 

X 
Oiiitr  Side. 

Vastus  in  tern  ua. 


Behind, 

Iliaciifi. 
Peetintnia. 
Adductor  brevis, 
AtJduetor  niagnua. 

The  External  Circumiex  Artery  supplies  the  muscles  on  the  front  of  the  ihigh- 
It  arises  fmiii  the  nuterHide  of  the  profunthi,  passes  horizoiittiUy  outward,  hetweeii 
the  diviyions  of  the  anterior  crural  nerve  and  behind  the  Sartorius  and  Rectus 
njusdes.  jind  divides  into  three  sets  of  hratiehes — ascending,  transverse.  an"l 
descen<lin«i;. 

The  ascending  branches  pass  upwiinl,  beneath  the  Tensor  vaginie  fetnons 
muscle,  to  tlie  outer  side  of  the  hip,  anastnniosing  with  the  terminal  hranehes  of 
the   fi;luteal  an<l  circuuiHex   iliac  arteries. 

The  descending  branches,  three  or  four  in  number,  pass  downward,  behind  the 
Rectus,  upon  the  Vasti  muscles,  to  which  they  are  distributed,  one  or  two  passing 
beneath  the  Vastus  extern  us  as  far  its  the  knee,  anastcunosinii  with  the  superior 
jirtieular  branches  of  the  popliteal  artery.  The.se  are  aceomjianied  by  the  branch 
of  the  anterior  crural  nerve  to  tlie  Vastus  externus. 

The  transverse  branches,  the  smallest  and  least  numerous,  pass  outward  over 
the  Cruretis.  pierce  the  Vastus  externus,  atid  wind  round  the  femur  to  its  back 
part,  just  below  the  <;reat  iroehauter.  anastomosing  at  the  back  of  the  thigh  with 
the  internal  circumtlex.   sciatic,   and  superior  perforating  arteries. 

The  Internal  Cixcumflez  Artery,  snuillerthan  the  external,  arises  from  the  inner 
and  back  part  of  the  profunda,  and  winds  nnunl  the  inner  side  of  the  femur, 
between  the  Peetineiis  and  Psoa*  muscles.  On  reaching  the  upper  border  of  the 
Adductor  brevis  it  gives  off  two  branches,  one  of  which  passes  inward  to  be  dis- 
tributed to  the  Adductor  muscles,  the  Gracilis,  and  (tbturator  externus,  anasto- 
mosing with  the  obturator  artery  ;  the  other  descends,  and  passes  beneath  the 
Adductor  brevis,  to  supjily  it  and  the  great  Adductor;  while  the  continuation  of 
the  ve.s.Hcl  passes  backward,  between  the  Qttadratus  femoris  and  upper  border  <if 
the  Adductor  magnus.  anastomosing  Avitb  the  sciatic,  external  cireumHex.  and 
superior  perforating  arteries  (*'■  the  cnfriaf  ((int!<t(imosiii  ").  Opposite  the  bip-jiunt 
this  branch  gives  off' an  articular  ves.sel,  which  enters  the  joint  beneath  the  trans- 
verse ligament,  and.  after  supplying  the  adipose  tissue,  passes  along  ihe  round 
ligament  to  the  hcail  of  the  bone. 

The  Perforating  Arteries  (Fig.  375),  nsually  three  in  number,  are  so  called  from 
their  perforating  the  tendon  of  the  Adductor  magnus  muscle  to  reach  the  back  of 
the  thigh.  The  first  is  given  off  above  the  Adcluctor  brevi.s,  the  second  in  front 
of  that  muscle,   and   the   third   injniedialely   below   it. 

The  first  or  superior  perforating  artery  passes  backward  between  the  Peetineus 
and  Adductor  brevis  (sometimes  perforates  the  latter) ;  it  then  pierces  the  Adductor 
magnus  clo.se  to  the  litica  asjtcra,  and  diviiJes  into  branches  which  supply  the 
Adductor  brevis.  the  Addu^-tor  magnus,  the  Bieei>s,  and  (iluteus  maximus muscles, 
anastomosing  with  the  sciatic,  internal  and  external  circumflex,  and  middle  per- 
forating arteries. 

The  second  or  middle  perforating  artery,  larger  than  the  first,  pierces  the 
tendons  of  the  Adductor  brevis  and  Adductor  magnus  muscles,  and  divides  into 
ascending  and  <lescending  branches,  which  supply  the  flexor  muscles  of  the  thigh. 
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ana^toraosing  with  the  superior  ami  inferior  perforating.  The  nutrient  artery  of  the 
femur  is  usually  jjiven  off  from  this  branch. 

The  third  or  inferior  perforating  artery  is  given  i*ff  below  the  Adduetor  brevis; 
it  pierces  the  Adductor  niagnus,  and  divides  into  branches  which  supply  the  flexor 
muscles  of  the  thigh,  anastomosing  above  with  the  perforating  arteries,  and  below 
with  the  terminal  branches  of  the  profunda  and  the  muscular  brandies  of  the 
popliteal. 

MuS'CiU.ar  branches  are  given  off  fram  the  superficial  femoral  throughout  its 
entire  course.  They  vary  from  two  to  seven  in  niiniber,  and  supply  chiefly  the 
8artorius  and  Vastus  internus. 

The  Anaatomotica  Magna  arises  from  the  femoral  artery  just  before  it  passes 
through  the  tendinous  npeuing  in  the  Adductor  magnus  muscle,  and  divides  into  a 
superficial  and  deep  branch. 

The  superficial  branch  accompanies  the  long  saphenous  nerve  beneath  the 
Sarturius,  and,   [lieicing  the  fascia  lata,   is  distributed  to  the  integument. 

The  deep  branch  tiescends  in  the  substance  of  the  Vastus  internus,  lying  in 
front  of  the  tendon  of  the  Adductor  magnus,  to  the  inner  si(!e  of  the  knee,  where  it 
anastomoses  with  the  superior  internal  articular  artery  and  anterior  recurrent 
branch  of  the  anterior  tibial.  A  branch  from  this  vessel  crosses  outward  above 
the  articular  surface  of  the  femur,  forming  an  anastomotic  arch  with  the  superior 
external  articular  artery,  and  supplies  branches  to  the  knee-joint. 

Popliteal  Artery. 

The  popliteal  artery  commences  at  the  termination  of  the  fennual  at  the 
opening  in  the  Adductor  magnus,  and.  ]>assing  oblitjuely  downwarfl  and  outward 
behind  the  knee-joint  to  the  lower  border  of  the  Fopliteus  muscle,  divides  into 
the  anterior  and  posterior  tthial  arterie».  A  portion  of  the  artery  lies  in  the 
popliteal  sfnice:  but  above,  to  a  slight  extent-  and  below,  to  a  considerable  extent, 
it  is  covered  by  the  muscles  which  foj-m  the  boundaries  of  the  space,  and  is  therefore 
beyond  the  confines  of  the  hollow. 


THE  POPLITEAL  SPACE   (Fig.  .'^77). 

Dissection.^A  vertical  in<.'i6ion  about  ei^ht  irK'lie)<  in  leneth  should  t»e  made  alonp  the 
back  part  of  the  knee-jnint,  eonneijted  abovf  and  Iwlow  by  j*  iransverse  iut-ision  froui  the  iimrr 
to  the  outer  side  of  the  limh.  The  flaps  of  intecunieut  intvluded  between  these  incisions  should 
b<:?  reflected  in  tht-  direction  shown  in  Fijtr.  ;i«s,  pa^e  510. 

Boundaries. — The  popliteal  space,  or  the  ham,  is  a  htzenge-shaped  space, 
widest  at  the  back  part  of  the  knee-joint  and  «leepest  above  the  articidar  end  of 
the  femur.  It  is  b^mnded  externally,  above  the  joint,  by  ihe  Biceps,  and,  below 
the  joint,  by  the  IMantaris  anrl  external  head  of  the  (.Tastrocnemius ;  internally, 
aliove  the  joint,  by  the  Semimembranosus,  Semitendinosus.  Gracilis,  and  8artorius  ; 
below  the  joint,  by  the  inner  hea«l  of  the  Gastrocnemius. 

Above,  it  is  limited  by  the  apposition  of  the  inner  and  outer  hamstring 
mu.Hdes;  below,  by  the  junction  of  the  two  heads  of  the  Gastrocnemius. 
The  floor  is  formed  by  the  lower  jiart  of  the  posterior  surface  of  the  shaft  of 
the  femur,  the  posterior  ligament  of  the  knee-joint,  the  upper  end  of  the  tibia, 
and  the  fsiscia  covering  the  Popliteus  muscle,  and  the  space  is  covered  in  by  the 
fascia   lata. 

Contents.— It  contains  the  popliteal  vessels  and  their  branches,  together  with 
the  termination  of  the  external  saphenous  vein,  the  internal  and  externa!  popliteal 
nerves  and  some  of  their  branches,  the  lower  extremity  of  the  small  sciatic  nerve, 
the  articular  branch  from  the  obturator  nerve,  a  few  small  lymphatic  glands,  and 
u  considerable  (|uantity  rd'  loose  adipose  tissue. 

Position  of  Contained  Parts. — The  internal  popliteal  nerve  descends  in  the 
middle  line  of  the  space,  lying  superficial  ami  crossing  the  artery  from  without 
inward.     The  external   po|diteal   nerve   descends  on  the  outer  side  of  the  space» 
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lying  close  to  the  tendon  of  the  Biceps  muscle.  More  deeply  at  the  liottom  of  the 
space  are  the  popliteal  vessels,  the  vein  lying  superficial  and  a  little  external  to  the 
artery,  to  which  it  is  closely  united  by  dense  areolar  tissue  ;  sometimes  the  vein 
is  placed  oi»  the  inner  instead  of  the  outer  side  of  the  artery  ;  or  the  vein  may  l>e 
double,  the  artery  lyins  between  the  two  veniecomites,  which  are  usually  connected 
by  short  transverse  branches.  More  deeply,  and,  at  its  upper  part,  close  to  the 
surface  of  the  bone,  is  the  popliteal  artery,  and  passing  off  from  it  at  ri^ht  angles 
are  its  articular  branches.  The  articular  branch  from  the  obturator  nerve  descends 
upon  the  popliteal  artery  to  supjdy  the  knee,  and  occasionally  there  is  found  deep 
in  the  s])ace  an  articular  filament  from  the  great  sciatic  nerve.  The  ]>opliteal 
lymphatic  glands,  four  or  five  in  number,  are  found  surrounding  the  artery :  one 
usually  lies  superficial  to  the  vessel ;  another  is  situated  between  it  and  the  bone, 
and  the  rest  are  placed  on  either  side  of  it. 

The  Popliteal  Artery,  in  its  course  downward  from  the  aperture  in  the  Adductor 
magnus  to  the  lower  border  of  the  Popliteus  muacle,  rests  first  on  the  inner  surface 
of  the  femur,  and  is  then  separated  by  a  little  fat  from  the  hollowed  ]>opliteal 
surface  of  the  bone;  in  the  middle  of  its  course  it  rests  on  the  j*osterior  ligament 
of  the  knee-joint,  and  below  on  the  fascia  covering  the  Popliteus  muscle.  Sapcr- 
jicialbfy  it  is  covered  above  by  the  Semimenibniuosus  ;  in  the  middle  of  its  course, 
by  a  rpiantity  of  fat,  which  separates  it  from  the  deep  fascia  and  integument;  and 
below  it  is  overlajtped  by  the  t.Tastrocnemius,  Plantaris,  and  Soleus  muscles,  the 
popliteal  vein,  and  the  internal  popliteal  nerve.  The  popliteal  vein,  which  is 
intimately  attached  to  the  artery,  lies  superficial  and  external  to  it  until  near  the 
termination  of  the  artery,  when  the  vein  crosses  it  and  lies  to  its  inner  side.  The 
popliteal  nerve  is  still  more  superficial  and  external  above,  but  below  the  joint  it 
crosses  the  artery  and  lies  on  its  inner  side.  LuteraJlif^  the  artery  is  bounded  by 
the  muscles  which  are  situated  on  either  side  of  the  popliteal  space. 

Plan  of  Kelations  of  Popliteal  Artery. 

h\  front. 

Fetinir. 

Liirauientum  posticum. 

Popliteus. 


Inner  side. 
Sennmembranosus. 
Inl^^rnal  euudyle. 
Gastrocnemius  (inner  head). 


Outer  side. 
Biceps. 

Outer  condyle. 
(Jastrocnemius  (outer  head). 

Pkntariii. 


BehtnJ. 
Seminienibninosus. 
Fa.scJii. 
,  PO[>liteal  vein. 

Ititemal  poiiliteal  nerve. 

iTastrocnemius. 

Plantaris. 

Soleua. 

Peculiarities  in  Point  of  Division. — Occasionally  the  popliteal  art«r5"  divides  prenjaturei^. 
into  its  reruiinid  bnoiclies;  thi.s  unii.sual 'division  occurs  most  fre<juently  opposite  (he  knee-joint. 

Unusual  Branches. — The  artery  sometimes  dividers  into  t\w  anterior  tibial  and  peroneal, 
the  i>osterior  tihiul  hring  wantint:  or  very  snmll.  (M-jLsionally  the  popliteal  is  found  to  divide 
into  three  Imuwhes,  the  anterior  and  po»it<frior  tihial  and  pewiieal. 

Surface  Marking.  -The  eonrse  ot  the  ui<per  part  of  the  i»opliteal  artery  is  indicated  by 
a  line  drawn  from  the  outer  Ixjrder  of  the  Seiiiinjembranosus  niu.s*'le  at  the  junetian  of  the 
middle  and  lower  thirtl  of  the  thiizh  ohlii[uely  downward  t<i  the  middle  of  the  iwpliteni  space, 
exactly  behind  the  knee-joint.  From  this  point  it  }msse»  vertie^Uy  downward  to  the  level  of  a 
line  drawn  throuvdi  the  lower  part  of  the  tnlxrcle  of  tlie  tibia. 

Siurgical  Anatomy. — The  popliteal  artery  is  not  infrequently  the  seat  of  injury.  It  may  be 
torn  t»y  direct  viulenL-e,  jls  bv  the  ^^a&«i»^Je  of  a  eart-wheel  over  the  knee  or  by  hyper-extension  of 
the  knee :  ar»d  in  the  dead  body,  at  all  events,  the  middle  and  internid  coats  may  be  ruj)tured  by 
extreme  fle.\i»jn.     It  may  also  be  lacerated  by  fracture  of  the  l<jwer  part  of  the  shaft  of  the 
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femur  or  by  anteru-jKistcrior  dislocation  of  the  knee-joint.  It  has  been  turn  in  breaking  down 
adhesions  in  cases  of  fibrous  ankylosis  of  the  knee,  and  is  in  danper  of  l>eiii!r  wounded,  and  iu 
fact  ban  l><?eti  wounded,  in  perfiirniin^  Maccwen's  oin'ration  of  oKteotoniy  of  the  lower  cud  of  the 
femur  i'm  genu  valf^iint  In  addition,  Siit^ncer  rewrds  a  ca*<>  in  which  the  poplitt'al  arten*  was 
wounded  from  in  fmnt  by  a  stab  just  below  the  knee,  the  knife  inissing  llmmjfh  the  intero*«?:ou.s 
8pa<:'e.  The  popliteal  artery  is  more  frecjiiently  the  seat  of  aneurism  than  h  any  other  urter>' 
in  the  body,  with  the  exirejition  cd'  the  thoracie  aorta.  This  is  due  no  doubt,  in  a  great 
Bieasure  to  the  amonnt  of  movement  to  whicdt  it  is  subjected,  and  to  the  fact  that  it  is  supported 
by  looae  and  lax  tissue  only,  and  not  by  muscles^  aa  is  the  eai>e  with  nioat  arteries. 

Ligature  of  the  nopliteal  artery  is  required  in  cases  of  wound  of  that  ve^eh  but  fur  aneurism 
of  the  pnsterior  tibial  it  is  preferable  to  tie  the  supedieial  femoral.  The  popliteal  may  be  tie<i 
in  the  up^jcr  or  lower  part  id"  its  course;  but  in  the  middle  uf  the  ham  the  operation  is  atteuded 
with  considerable  difficulty,  fnim  the  great  depth  of  the  artery  and  irom  the  extreme  degree  of 
tension  of  the  lateral  boundaries  of  the  space. 

In  onler  to  expose  the  vessel  in  the  upper  part  of  its  course  the  patient  should  be  placed  in 
the  prone  ptJfiition.  with  tlie  limb  extended.  An  incision  about  three  inches  in  length  should 
then  be  made  through  the  integument,  along  the  |t<tsterior  margin  of  tiie  Semimembranosus, 
and,  the  fascia  lata  having  been  divided,  this  niusi  Ic  must  Ix-  drawn  inward.  The  internal  pop- 
hteal  nerve  will  tx*  first  exposed,  lying  very  .Hiipcrficial  and  extenial  to  the  artery;  Iiencatli  this 
will  be  seen  the  popliteal  vein,  and.  still  deeiK?r  and  to  its  inner  side,  the  arterj'.  The  vein  and 
nerve  must  Ik'  cautiou.sly  sci>arated  from  the  arter>',  and  the  aneurism  needle  passed  around  the 
vessel  from  without  inwanl. 

To  expijse  the  vessel  in  the  lower  part  of  its  course,  where  the  artery  lies  between  tiie  two 
heads  of  tlie  (fa,stn>cnemins,  the  patient  should  be  placed  in  the  same  fxisition  as  in  ihe  preceding 
oi»ertition.  An  incision  should  then  l>e  made  through  the  integument  in  the  ndddle  line,  com- 
mencing u[>i>osite  the  bend  <d'  the  knee-joint,  care  Iwiing  taken  to  avoid  the  external  sapbenoua 
vein  and  nerve.  After  dividing  the  deep  fascia  and  seintrating  some  dense  celluiar  mcmbnine, 
the  arterj',  vein,  and  nene  will  Iw  exposed,  descending  Let  ween  the  two  heads  of  the  Gastrocne- 
niius.  Some  mustiular  branches  of  the  popliteal  should  be  avoided  if  posstble,  or,  if  dividerl,  tied 
immediately.  The  leg  bein^  now  flexeil,  in  order  the  more  effectually  t(^  ."^cjiarate  ihe  two  heads 
of  the  Gastr»jenemiu8  the  nerve  should  be  drawn  inward  and  the  vein  outward,  and  the 
aneurism  needle  pa.ssed  l>etween  the  arterj-  an<l  vein  from  without  inward. 

In  eases  where  the  arter>'  has  been  wounde<l  cbiring  an  osteotomy  of  the  lower  end  of  the 
fenmr  it  would  be  most  conveniently  wnnired  from  the  front  at  the  inner  side  of  the  thigh.  The 
knee  is  flexed  and  the  limb  placed  on  its  nuter  side.  An  incisinn,  three  inches  long,  is  made 
parallel  to  and  immediately  behind  the  tendon  of  the  Adductor  mavnus  from  the  junction  of  the 
middle  and  lower  third  of  the  thigh.  Skin,  euperficiid  and  deep  tius«-ia  are  to  U-  divided,  care 
l>ein^  taken  of  the  internal  sanhenoiis  vein  ;  the  Adiluctor  magnus  is  to  be  drawn  forward  and 
the  inner  hamstring  tendons  backward,  and  the  arter>'  will  be  found  surroutided  by  liat.  Tlie 
nerve  and  vein  are  usually  not  seen,  as  they  lie  to  the  outer  side  of  the  arter>'. 

The  branches  of  the  popliteal  artery  are — the 


Ml       f  Superior. 

|i  Interior  or  c>ural. 
Cutaneous. 
Superior  External  Articular. 


Superior  Internal  Articular. 
Azygos  Articular. 
Inferior  External  Artienlar. 
Inferior  Internal  Aiticulur. 


The  anperior  mnscnlar  branches,  two  or  three  in  number,  arise  from  the  upper 
part  of  the  popliteal  artery,  and  are  diatributed  to  the  Vastus  externus  and  flexor 
muscles  of  the  tbigb,  anastomosing  with  the  inferior  perforating  and  terminal 
brancbes  of  the  profunda. 

The  inferior  muscular  (sural)  are  two  large  branches  which  are  distribiited  to 
the  two  heads  of  the  Liastroenemitis  and  to  the  I'lantaris  muscle.  They  arise  from 
the  popliteal  artery  opposite  the  knee-joint. 

Cutaneous  branches  descend  on  each  side  and  in  the  miibile  of  the  limb,  between 
the  Ga.strociiemitis  and  integument;  they  arise  separately  from  the  popliteal  artery 
or  from  some  of  its  brunches,  and  supply  the  integument  of  the  calf. 

The  superior  articular  arteries,  two  in  Dumber,  arise  (me  on  each  side  <>f  the 
popliteal,  and  wind  round  the  feiniir  immediately  above  its  condyles  to  the  front 
of  the  knee-joint.  The  internal  hnuich  passes  beneath  the  tendon  of  the  Adductor 
magnus,  and  divides  into  two,  one  of  which  siipjdies  the  Vastus  internus,  ino.scti- 
lating  with  the  anastomotica  magna  and  inferior  internal  articular ;  the  other 
ramifies  close  to  the  surface  of  the  femur,  supplying  it  and  the  knee-joint,  and 
anastomosing  with  the  superior  external  articular  artery.  The  PxternttJ  brcinch 
^  pASses  above  the  outer  condyle,  beneath  the  tendon  of  the  Biceps,  and  divides  into 
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of  the  femur  and  knee-joint,  and  forms  an  anastomotic  arch  across  the  bone  with 
the  anastomotica  magna  and  the  inferior  internal  articular  arteries. 

The  azygos  articular  is  a  small  branch  arising  from  the  po|i!iteal  artery  oppo- 
Bite  the  bend  of  the  knee-joint.  It  pierces  the  posterior  ligament,  and  supplies 
the  ligaments  and  synovial  membrane  in  the  interior  of  the  articulation. 

The  inferior  articular  arteries^  two  in  number,  arise  from  the  popliteal  beneath 
the  Gastrocnemius,  and  win<l  round  the  bead  of  the  tibia  below  the  joint.  The 
internal  one  jjasses  below  the  inner  tuherDsity.  beneath  the  internal  lateral  lig- 
ament, at  the  anterior  border  of  which  it  ascends  Uv  the  front  and  inner  side  of 
the  joint,  to  supply  the  head  4>f  the  tibia  and  the  articulation  of  the  knee,  anasto- 
mosing with  the  inferior  external  articular  and  superior  internal  articular  arteries. 
The  external  one  passes  outward  above  the  head  of  the  fibula,  to  the  front  of  the 
knee-joint,  passing  in  its  course  beneath  the  outer  head  of  the  Gastrocnemius, 
the  external  lateral  ligament,  and  the  tendon  of  the  Biceps  muscle,  and  divides 
into  brunches  which  anastomose  with  the  inferior  internal  articular  artery,  the 
superior  external  articular  artery,  and  the  anterior  recurrent  branch  of  the 
anterior  tibial. 

Circnmpatellar  Anastomosis. — Around  and  above  the  patella,  and  on  the  con- 
tiguous ends  of  the  femur  and  tibia,  is  a  large  network  of  vessels,  forming  a 
superficial  and  deep  plexus  from  which  numerous  offsets  proceed  into  the  interior 
of  the  joint.  The  arteries  from  which  this  plexus  is  formed  are  the  two  internal 
and  tu(t  external  articular  branches  of  the  popliteal,  the  anastomotica  magna,  the 
terminal  bj-aneh  of  the  profunda,  the  descending  branch  from  the  external  cir- 
cumtlex,  and  the  anterior  recurrent  branch  of  the  anterior  tibial. 


The  Anterior  Tibial  Artery  (Fig.  378). 

The  anterior  tibial  artery  commences  at  the  bifurcation  of  the  popliteal  at  the 
lower  border  of  the  Popliteus  muscle,  passes  forward  between  the  two  heads  of 
the  Tibialis  posticus,  and  through  the  large  oval  ajjenure  above  the  upper  border 
of  the  intertisseous  membrane  to  the  deep  part  of  the  fnmt  fif  the  leg :  it  then 
descends  on  the  anterior  surface  of  the  interosseous  membrane,  gradually 
approaching  the  tibia ;  and  at  the  lower  part  of  the  leg  lies  on  this  bone,  and 
then  on  the  anterior  ligament  of  the  ankle  to  the  bend  of  the  ankle-joint,  where 
it  lies  more  superficially,  and  becomes  the  dormfh  pedia. 

Relations. — In  the  upper  two-thirds  of  its  extent  it  rests  upon  the  interosseous 
mendtrane,  to  \shich  it  is  connected  by  tlelicate  fibrous  arches  thrown  across  it; 
in  the  lower  tliird,  upon  the  front  of  the  tibia  and  the  anterior  ligament  of  the 
ankle-joint.  In  the  u[)per  third  of  its  course  it  lies  between  the  Tibialis  anticus 
and  Extensor  longus  digitorum  ;  in  the  middle  third,  between  the  Tibialis  anticus 
and  Extensor  projirius  hallucis.  At  the  bend  of  the  ankle  it  is  crossed  by  the 
tendon  of  the  Extensor  prnprius  hallucis,  and  lies  between  it  and  the  innermost 
tendon  of  the  Extensor  longus  digitorum.  It  is  covered,  in  the  upper  two-thirds 
of  its  course,  by  the  muscles  which  lie  on  either  side  of  it  and  by  the  •leeyt  fascia  : 
in  the  lower  third,  by  the  integument,  anterior  annular  ligament,  and  fascia. 

The  anterior  tibial  artery  is  accompanied  by  two  veins  (veme  comites),  which 
lie  one  on  each  side  of  the  artery  ;  the  anterior  tibial  nerve  lies  at  first  to  its  outer 
side,  and  about  the  tniddle  of  the  leg  is  placed  superficial  to  it ;  at  the  lower  part 
of  the  artery  the  nerve  is  generally  again  on  the  outer  side. 
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Plan  of  the  Relations  of  the  Anterior  Tibial  Artej 

In  front. 
Internment,  superficial  and  deep  fascue. 
Anterior  tibia!  nerve. 
Tilnulis  imtieus  iu\ erkips  it  in  the  upper  part  of  tlie  leg), 

Kxtensor  luiipuy  di^iturum  ),  ,  ,„ i •.    i-  u.i.^y 

ExlensurpropriuH  hallucis  \  ^«^^^'^P  '^  ^^'^^^^^^- 
Anterior  annular  liguuient. 


Inner  gict-e. 

ribialis  antieus. 
Extenwjr  proprius  hallucia 
(crosses  it  at  it«  lower 
part). 


Anterior 
TibUiL 


Outer  tide. 
Anterior  tibial  nerve. 
Extensor  lt>n>rua  dif'ilormu, 
Extensor  proprius  halluci». 


Bihiml 
Interosseous  menibnaie. 
Tiljja. 
Anterior  Hgainent  of  ankle-joint. 

Peculiarities  in  Size.— This  vossel  may  Ih^  diminislied  in  size,  may  he  deficient  to  b  prater 
or  le.S8  extent,  or  may  he  ceittrely  wanting,  its  plaee  being  supi>Hed  by  perforating  branches  from 
the  posterior  tibial  or  by  the  anterior  division  *il'  the  peroneal  artery. 

Course. — The  arterv  wt-asionally  devialen  in  its  course  toward  tlic  fibular  side  of  the  leje, 
regaiiiini,'  its  n.saal  position  beneath  the  annular  lij^:amont  at  the  front  of  the  ankle.  In  two 
in-stani-cs  the  vesvsel  has  been  found  to  appr<uie1i  the  surface  in  the  middle  of  the  leg,  being 
covered  tncreiy  by  ihc  intcirum^tit  and  ia.>^*ia  l^eluw  ihut  ])oint. 

Surface  Marking. — A  line  ilrawn  from  the  inner  side  oi'  the  head  of  the  fibula  to  midway 
htctween  the  two  malleoli  will  mark  the  course  itf  (he  artc^ry,  the  |>oint  where  the  arter>'  comes 
in  front  nl'  the  inieri)fweous  membrane  being  in  this  hue,  one  and  a  quarter  inches  below  the 
level  of  the  head  of  the  fibula. 

Surgical  Anatomy.— The  anterior  tibial  arterj'  may  be  tied  in  the  upper  or  lower  part 
of  the  le*?.  In  the  uiiju^r  part  the  «ii>eration  is  attended  with  preat  difficulty,  on  acc-oiujt  uf  the 
depth  rd"  the  vessel  from  the  surface.  An  iticision  about  tour  inches  in  length,  should  be  made 
throtigh  the  integnnient,  midway  between  the  spine  of  the  tibia  and  the  outer  margin  of  the 
fibula,  the  fascia  and  intermuscular  septum  lietwecn  the  Tibialis  antieus  and  Exteiis<5r  longus 
digitorum  beinir  divided  to  the  .same  extent.  The  fitot  must  Ik?  flexed  to  relax  these  muscles, 
auil  they  nui.st  Ije  .separated  from  each  other  by  the  finger  The  arterj'  is  then  ex]»o.sed  deeply 
s«'ated,  lying  upon  the  inten)S,seous  niembmne,  the  nerve  lying  externally,  and  one  of  the  venfe 
comites  on  either  side;  these  must  Ije  separated  from  the  artery  heJbre  the  aneurism  needle  is 
passed  round  it. 

To  tie  the  vessel  in  the  lower  third  of  the  teg  aktve  the  ankle-joint  an  incision  about  three 
inches  in  length  should  be  made  throuirh  the  integnmenl  between  the  tendons  of  the  Tibialis 
antieus  and  Extensor  pn)prius  hallucis  muscles,  the  deep  fascia  Iteing  divided  tu  the  same  extent. 
The  tendon  on  either  side  should  be  held  aside,  when  the  vessel  will  be  seen  lying  upon  the 
tibia,  with  the  nerve  superficial  to  it  and  one  of  the  venae  comites  on  either  aide. 

The  branches  of  the  anterior  tibial  artery  are — the 

Posterior  Recurrent  Tibial.  Mnscular. 

^Superior  Fibular.  Internal  Malleolar. 

Anterior  Kecurrent  Tibial.  External  Malleolar. 

The  posterior  recurrent  tibial  is  not  a  constant  branch,  and  is  given  t>fF  from 
the  anterior  tibial  before  lliat  vessel  (lasses  through  the  intero.'*.^eous  space.  It 
ascends  beneath  the  Poplirotts  muscle,  which  it  supplie.'^,  and  anastomose?  with  the 
lower  articular  branches  of  the  popliteal  artery,  giving  oft'  an  oflset  to  the 
superior  tibio-libular  joint. 

The  superior  fibular  is  sometimes  given  ofl'  from  the  anterior  tibial,  sometimes 
from  the  posterior  tibial.  It  passes  outward,  round  the  neck  of  the  fibula,  through 
the  iSolciis,  which  it  supplies,  and  ends  in  the  substance  of  the  Peroneus  longus 
mu.scle. 

The  anterior  recurrent  tibial  branch  arises  from  the  anterior  tibial  as  soon  as 
that  vessel  has  passed  through  the  interosseotis  space;  it  ascends  in  the  Tibialis 
antieus  mtiscle,  and  ramifies  on  the  front  and  sides  of  the  knee-joint,  anastomos- 
ing with  the  articular  branches  of  the  popliteal  and  with  the  anastomotica  magna. 

The  muscular  branches  are  numerous:   they  are  distributed  to  the  muscles 
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which  lie  on  each  side  of  the  vessel,  some  piereinn;  the  deep  fascia  to  supjdy  the 
integument,  others  passing  thrnuii;h  the  intentsseuiis  membrane,  ami  anastDmosing 
with  hraiR'hes  of  the  prjsterior  tibial  an4  peroneitl  arteries. 

The  malleolar  arteries  supply  the  ankle-joint.  The  internal  arises  about  two 
inches  above  the  firticiilation,  and  pa^^ses  beneath  the  tendons  of  the  Extensor 
proprius  haltiieis  and  Tibialis  anticus  to  the  inner  ankle,  upon  which  it  raiuities, 
anastomosing  with  branches  of  the  posterior  tibial  and  internal  jdantar  arteries 
and  with  the  internal  caleanean  from  the  posterior  tibittl.  The  external  passes 
beneath  the  tendons  of  the  Extensor  loogus  digitorum  and  Peroneus  tertius,  and 
supjdies  the  outer  ankle,  anastomosing  with  the  anterior  peroneal  artery  and  with 
ascending  branches  from  the  tarsal  branch  of  the  (h>rsalis  pedis. 

The  Dorsalis  Pedis  Artery  (Fig.  378). 

The  dorsalis  pedis,  the  continuation  of  the  anterior  tibial,  passes  forward  from 
the  bend  of  the  ankle  ah>ng  the  tibial  side  of  the  foot  to  the  back  part  of  the  first 
intermetatarsal  space,  where  it  divides  into  two  branches,  the  dormfig  haUuciH  and 
cotninmiirnting. 

Relations. — This  vessel,  in  its  course  forward.  rest«  upon  the  asti-agalus,  navic- 
ular, and  internal  cuneiform  hones  ami  the  ligaments  connecting  them,  being  cov- 
ered hy  the  integument  and  fascia,  anterior  annular  ligament,  and  crossed  near 
its  termination  by  the  innermost  tendon  of  the  Extensfir  brevis  digitorum.  On 
it«  tibial  mie  is  the  tendon  of  the  Extensor  proprius  hallucis;  on  its  jibulur  aide, 
the  innermost  tendon  of  the  Extensor  longus  digitorum,  and  the  termination  of  the 
anterior  tibial  nerve.     It  is  accompanieil  by  two  veins. 

Plan  of  the  Relations  of  the  Dorsalis  Pedis  Artery. 

In  fmnt. 

Intefirumcut  and  fascia. 

ArUericjr  annular  ligament. 

Innermost  tendon  of  Extensor  brevss  digitorum. 


Tihiitl  side. 
Extensor  proprius  hallucis. 


Pedis. 


Filtidar  sidr. 
Exteuaor  longus  di>ritoruiu. 
Anterior  tibial  nene. 


Behind. 

Astragalus. 

Navicular 
Internal  cuneifonn, 
and  their  ligaments. 

Peculiarities  in  Size. — The  <lorswl  arter\-of  the  foot  nmy  be  lartrcr  than  usual,  to  compen- 
sate for  a  deficient  plimtar  arterj';  or  it  may  bo  detirient  in  Jt^  termJmd  briinches  to  the  toes, 
whii-h  are  then  derived  from  the  interna!  plantar:  w  its  pluee  nmy  be  supi)lied  alttjgether  by  a 
large  anterior  [MToneal  arter>\ 

Position. — Thi.H  artery  frequently  curves  outward,  lyin;?  external  to  the  line  between  I  he 
middle  of  ilje  ankle  .'und  the  ba(*k  part  of  the  first  interosseous  space. 

SurDsice  Marking.— The  dorsalis  pedis  artery  is  indicated  on  the  surface  of  the  dorsum  of 
the  fiXfi  by  a  line  drawn  from  the  centre  of  the  space  between  the  two  malleoli  to  the  hack  of  the 
first  intermetatarsal  f?pucc. 

Surgical  Anatomy. — This  arterj-  may  be  tied,  by  makinjar  an  incision  tlin:)Ugh  the  intejm- 
nient  between  two  and  three  inehes  in  leuslh.  on  the  fibular  aldv  of  the  temloii  of  the  Extensor 
pntpriiis  halluei.s,  in  the  interval  bt'tween  it  ami  ihe  inner  border  of  the  short  Kxtensor  niiis<le. 
The  incision  should  not  extend  farther  forward  than  the  back  part  of  the  firxt  intermetatarsal 
space,  as  the  artcjy  divides  in  that  situation.  The  deep  fascia  being  divided  to  the  same  extent, 
the  arter\*  will  be  exposed,  the  nerve  lying  upon  its  outer  .side. 
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Branches.— 'Ill e  brsinchps  of  the  dorsalis  pedis  are — the 


Tarsal. 

Metatarsal — Interosseous. 


Dorsalis  Halhicis. 
Commtini  eating. 


The  tarsal  artery  arises  from  the  <lorsalis  petlis,  as  that  vessel  crosses  the  navic- 
ular bniie ;  if  passes  in  an  arched  direction  outward,  lying  upon  the  tarsal  bones, 
and  covered  by  the  Extensor  brevis  digitorum:  it  su]>plies  that  muscle  and  the 
articulations  of  the  tarsus,  and  anastomoses  with  branches  from  the  metatarsal, 
external  malletdar,  peroneal,  and  external  plantar  arteries. 

The  metatarsal  arises  a  little  anterior  to  the  preceding;  it  j^asses  outward  to 
the  outer  part  of  the  foot,  over  the  bases  of  (he  metatarsal  bones,  beneath  the  ten- 
dons of  the  short  Extensor,  its  direction  being  influenced  by  its  point  of  origin; 
and  it  anastomoses  with  the  tarsal  and  external  plantar  arteries.  This  ves.'sel 
gives  oif  three  branches^  the  intfrosaftnts  arttrru^it^  which  pass  forward  upon  the 
three  outer  Dorsal  interoasei  muscles,  and,  in  the  clefts  between  the  toes,  divide 
into  two  dorsal  collateral  branches  for  the  adjoining  toes.  At  the  back  part  of 
each  interosseous  space  these  vessels  receive  the  posterior  perforating  branches 
from  the  jdantar  arch,  and  at  the  fore  part  of  each  interosseous  space  they  are 
joined  by  the  anterior  perforating  h ranches  from  the  iligital  arteries.  The  tuiter- 
most  interosseous  artery  gives  off  a  branch  which  supplies  the  outer  side  of  the 
little  toe. 

The  dorsalia  haliucis  runs  forward  along  the  outer  border  of  the  fii'st  metatarsal 
bone,  and  at  the  cleft  between  the  fii-st  and  second  toes  divi<lcs  into  two  branches, 
one  of  which  passes  inward,  beneath  the  tendon  of  the  Extensor  proprius  hallticia, 
and  is  tlistrihuted  to  the  inner  border  of  the  great  toe;  the  outer  branch  bifurcates,,^ 
to  supply  the  adjoining  sides  of  the  great  ancl  second  toes. 

The  commtmicating  artery  dips  down  into  the  sole  of  the  foot,  between  the  two 
heads  of  the  First  dorsal  interosseous  muscle,  and  inosculates  with  the  termina- 
tion of  the  external  jdantar  artery  to  complete  the  jtlantar  areh.  It  here  gives  oflT 
two  digital  branches  :  one  runs  along  the  inner  side  of  the  great  toe  on  its  plantar 
surface  ;  the  other  passes  forward  along  the  first  interosseous  space,  and  bifurcates 
for  the  supply  of  the  adjacent  sides  of  the  great  and  second  toes. 


The  Posterior  Tibial  Artery. 

The  posterior  tibial  is  an  artery  of  large  size,  which  extends  oblicjuely  down- 
ward from  the  lower  border  of  the  Pojditeus  muscle,  along  the  tibial  si<le  of  the 
leg,  to  the  fossa  between  the  inner  ankle  and  the  heel,  where  it  divides  beneath 
the  origin  of  the  Abductor  hallucis,  on  a  level  with  a  lin**  drawn  from  the  point  of 
the  internal  malleolus  to  the  centre  of  the  convexity  of  the  heel,  int<>  the  iutrrnal 
and  t'jtt'rnaf  phmfnr  artrrien.  At  its  origin  it  lies  opposite  the  interval  between 
the  tibia  and  fibula;  as  it  descends,  it  apf>roaches  the  inner  side  of  the  leg,  lying 
behintl  the  tibia,  and,  in  the  lower  part  of  its  ctmrse,  is  situatetl  midway  between 
the  inner  malleolus  and  the  tuberosity  of  the  <>s  calcis. 

Eelations. — It  lies  successively  upon  the  Tibialis  posticus,  the  Flexor  long«is 
digitorum,  the  tibia,  and  the  back  part  of  the  ankle-joint.  It  is  covered  by  the 
deep  transverse  fascia,  which  separates  it  above  fnun  the  Gastrocnemius  and 
Soleus  muscles.  In  the  lower  third,  where  it  is  tnore  superficial,  it  is  covered  only 
by  the  integument  and  fa.seia,  and  runs  parallel  with  the  inner  border  of  the  tendo 
Achillis.  It  is  accompanied  by  tw«i  veins,  and  by  the  posterior  tibial  nerve, 
which  lies  at  first  to  the  inner  side  of  the  artery,  but  soon  crosses  it,  and  is,  in  the 
greater  part  of  its  course,  on  its  outer  side. 


THE  POSTERIOR    TIBIAL    ARTERY. 


647 


Plan  of  the  Relations  of  the  Postekior  Tibial  Artekv. 

in  fi'ont. 
Tibialis  jx^sticus. 
Flexor  kmgus  digitorum. 
Tibia. 
Ankk-joint. 


Inner  side. 

Posterior  tibial  nerve, 

upper  (bird. 


Outer  xtJr. 

Posterior  tibial  nerve, 

lower  two-thirds. 


Bthmd. 
Integument  and  fascia. 
(Tastroeneniius. 
Solcus. 

Deep  transverse  faacia. 
Posterior  tibial  nerve. 

Behind  the  Inner  ankle  the  tendons  and  blood-vessels  are  arranged  in  the 
following  order,  from  within  outward  r  First,  the  tendons  of  tlie  Tibialis  posticus 
and  Flexor  lorigus  digitorum,  lying  in  the  satne  groove,  behind  the  inner  malleolus, 
the  former  being  the  most  internal.  External  to  these  is  the  posterior  tibial 
artery,  having  a  vein  on  either  side  ;  and,  still  more  externally,  the  jntsterior 
tibial  nerve.  About  half  s»n  inch  nearer  the  heel  is  the  tendon  of  the  Flexor 
Inugus  ballncis. 

FecnUarities  in  Size.— The  ptwterior  tibial  is  not  untVoftuently  smuller  tliiin  usual,  ur 
aljsetit,  its  place  h^^'\\\|i^  supplied  by  a  luriire  perojieal  arten,'  which  passes  inward  at  the  lower  end 
of  the  tibia,  and  either  joins  the  small  tibia!  arter>'  or  continues*  alune  to  the  f^^ple  of  the  foot. 

Surface  M&rkiiig. — The  e«nn*e  of  the  [M>sieri(jr  tibial  artery  is  indieated  by  a  Itne  dmwn 
fronj  a  point  one  inch  Ixdow  the  centre  of  the  popliteal  space  to  midway  between  the  tip  of  the 
internal  nnilJeolu.-i.  aiul  the  centre  of  the  convexity  of  the  heel. 

Surgical  Anatomy. — The  upph'atiitin  nf  n  Ufffttnrf  to  the  jMisterior  tibial  may  Ije  required 
in  eiisea  a'^  wound  of  the  sole  of  the  fiKit  attended  with  great  hnetnorrha^ie,  when  the  vessel] 
should  be  tied  at  the  inner  aukle.  In  eases  of  wound  of  the  posterior  tibial  it  will  l>e  necessary' 
to  enlarge  the  opening?  jmj  as  to  expose  the  vej«el  at  the  wounded  ixnnt.  exeepline  where  the 
ve«sel  is  injured  b\  a  punctured  wound  from  the  front  of  the  k%  In  eases  uf  aneurism  fi-om 
wound  of  the  artery  low  down,  the  vessel  should  he  tied  in  the  middle  of  the  lev;.  But  in 
aneurism  of  the  po:<terior  tibial  biyh  up  it  would  be  Itetter  to  tie  the  teniontl  artery. 

To  tie  the  posterior  tibial  artery  at  the  ankle,  a  siunilunar  incision  f<lionld  be  made  throuph 
the  inlejfument,  alMuit  two  itu-hcs  and  a  half  in  len.L'th,  midway  Iwtween  the  heel  and  inner  ankle 
or  a  little  nearer  the  latter.  The  Bubeutaneous  eelhilar  tis-sue  havinir  been  divided,  a  strong 
and  dense  faseJa,  the  internal  annidar  lijramcnt,  is  exposed.  This  ligament  is  eontinuous  above 
with  the  deep  ikscia  of  the  leg,  covers  the  vesKcls  and  nerves,  and  is  intimately  adherent  to  the 
sheaths  of  tlte  tondotif.  This  having  lieen  cautitiuhly  divideil  upon  a  ilirector,  ihe  .-sheath  of 
tile  vessels  is  expo>*ed,  and,  bein>f  opened,  the  artery  is  seen  with  one  of  the  venie  ctimites  on  each 
side.  The  aneurism  needle  should  be  pitssed  round  the  vessel  from  the  heel  toward  the  ankle,  in 
onler  to  avoid  the  jwwterior  tibial  nerve,  care  being  at  the  sjime  lime  taken  not  to  include  the 
venie  eomites. 

The  vessel  may  ali»o  he  tied  in  the  lower  third  of  the  leg  by  making  an  incision,  about  three 
inches  in  length,  parallel  with  the  inner  margin  of  the  tendo  Achillis.  The  internal  saphenous 
vein  beinp  carefully  avoided,  the  two  layers  of  fascia  nm.st  be  <livided  upon  a  director,  when  the 
arterv  is  exjiosed  along  the  outer  margin  of  the  Flexor  longua  digitorum,  with  one  of  its  venae 
comitcH  on  either  side  and  the  nerve  lying  extenial  lo  it. 

To  tie  the  posterior  tibial  m  the  middle  of  the  leg  is  a  ver>' difficult  o|>eration.  on  account  of 
the  ffreat  depth  « if  the  vessel  from  the  surface.  The  patient  being  placed  in  the  recumltent  posi- 
tion, the  injured  litnh  should  rest  on  it.s  outer  side,  the  knee  l>eing  partially  bent  and  the  foot 
extendtfd.  so  us  (o  relax  the  muscles  of  the  ealf  An  inci.siuii  about  four  inches  in  length  >hould 
then  be  made  through  the  integument  a  finyer  s  breadth  Uhind  the  inner  nnirgin  of  the  tibia, 
takinjr  care  to  avoid  the  internal  saphenous  vein.  The  deep  fascia  having  l:»een  divided,  the 
niargm  of  the  Gastrocnemius  is  exjxised,  and  must  l>e  drawn  awide^  and  the  tibia!  attHchment  of 
the  Soleus  divided,  a  director  being  previously  pas^sed  l>cneath  it.  The  artery  niav  now  be 
felt  pulsating  beneath  the  deep  fascia  alxmt  an  incli  fiouj  the  margin  of  the  tibia.  The  fascia 
having  been  divi*led,  and  the  nmh  placed  in  such  a  position  as  to  relax  the  muscles  of  the 
calf  a.s  much  a.**  possible,  the  veins  should  be  separated  from  the  artery,  and  the  aneurism 
needle  t>iis.sed  round  the  vessel  from  without  inward,  so  as  to  avoid  wounding  the  posterior 
tibial  nerve. 
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The  branches  of  the  posterior  tibial  artery  are— the 

PeroneaL  Nutrient. 

Muscular.  Communicating. 

Internal  Calcanean. 

The  Peroneal  Artery  lies,  deeply  seated,  ah>ng  the  hack  part  of  the  fibular  side 
of  the  lejj.  It  arises  from  the  posterior  tibial  about  an  inch  behtw  the  lower 
border  of  the  Poplitens  muscle,  passes  ob]i(|uely  outward  to  the  fibuhi,  and  then 
descends  ahmg  the  inner  border  of  that  bone  to  the  lower  third  of  the  leg,  where 
it  gives  off  the  anterhr  penmeal.  It  then  passes  across  the  articulation  between 
the  tibia  and  fibula  to  the  outer  side  of  the  os  calcis,  where  it  gives  off  its  terminal 
branches,  the  txttnidl  i-afenHeaft. 

Relations. — This  vessel  rests  at  first  upon  the  Tibialis  posticus,  and  then,  for 
the  greater  part  of  its  course,  in  a  fibrous  canal  between  the  origins  of  the  Flexor 
loiigus  hallucis  and  Tibialis  posticus,  covered  or  surrounded  by  the  fibres  of  the 
Flexor  bmgus  hallucis.  It  is  covered,  in  the  wpjier  part  of  its  course,  by  the  Soleus 
and  deep  transverse  fascia;  heiow,  by  the  Flexor  longtis  hallucis. 

Plan  of  the  Relations  op  the  Peroneal  Artery. 

I/i  front. 
Tibialis  posticus. 
Flexor  longtia  hallucis. 


Outer  side. 

Fibula. 

Flexor  longus  hallucis. 


PftKMICttl 

Art«i7. 


Inner  nule. 
Flexor  lotijEms  halJucis. 


Behind, 

Salens. 

Peep  transverse  hacm. 

Flexor  ln(ijL'U.s  hallucis. 

Peculiarities  in  Origin. — The  pt>roueal  artery  muy  ariiie  three  inches  below  the  Popliteus, 
or  from  tin;  nosterior  tibial  lii^rh  up,  or  even  frtun  the  p<>|tliteal. 

Its  size  is  more  tre<^iiently  ineroased  than  diniinished  ;  and  then  it  eitlier  reinfnn.'es  the 
posterior  tibial  by  ita  junction  with  it,  iir  altoucther  iak«'s  the  place  of  the  postirior  tibial  in  the 
Kiwer  part  of  llic  loii;  and  fout,  the  latter  vessel  only  existing  sas  a  short  uius<*ular  bmneh.  In 
thnse  rare  cases  where  the  peroneal  artery  ii<  saialler  ihun  usual  a  braufh  from  the  posterior 
tibial  supplies  its  place,  and  a  bnincli  troni  the  anterior  tibial  ctmipensates  for  the  dinunished 
anterior  peroneal  arterj'.     In  one  ease  the  peroneal  arten*  has  been  Ibnnd  entirely  wiintina. 

The  anterior  peroneal  is  sometimes  enlarged,  and  takes  the  place  of  the  dorsiU  artery  of  the 
foot. 


The  branches  of  the  peroneal  are — the 
Muscular. 
Nutrient. 
Anterior  Peroneal, 


Communicating. 
Posterior  Peroneal, 
External  Calcanean. 


Muscular  Branches, — The  peroneal  artery,  in  its  course,  gives  off  branches  to 
the  Soleus,  Tibialis  posticus.  Flexor  longus  hallucis,  and  F*eronei  muscles. 

The  nutrient  artery  supplies  the  fibula. 

Tiie  Anterior  peroneal  pierces  the  interosseous  membrane,  abttut  two  inches 
above  the  outer  malleolus,  to  reach  the  fore  part  of  the  leg,  and,  passing  down 
beneath  the  Peroneus  tertius  to  the  outer  ankle,  ramifies  on  the  front  and  outer 
side  of  the  tarsus,  anastomosing  wMth  the  external  malleolar  and  tai-sal  arteries. 

The  communicating  is  given  ofi^  from  the  peroneal  about  an  inch  from  it« 
lower  end,  and.  pas.sing  inward,  joins  the  communicating  branch  of  the  posterior 
tibial. 

The  Posterior  peroneal  passes  down  behind  the  outer  ankle  to  the  back  of  the 
external  malleolus,  to  terminate  in  branches  which  ramify  on  the  outer  surface 
and  back  of  the  os  calcis. 
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The  External  calcanean  are  the  termirial  branches  of  the  peroneal  artery  ;  they 
^^18  to  the  outer  side  of  the  beel,  ami  coiuTDonieate  with  the  external  tnalleolar, 
and,  on  the  back  of  the  heel,  with  the  interna!  calcanean  arteries. 

The  nutrient  artery  <ff  the  tibia  arises  from  the  posterior  tibial  near  its  origin, 
and,  after  sujjplying  a  few  muscular  branches,  enters  the  nutrient  canal  of  that 
bone,  which  it  traverses  obliquely  from  above  Uownwanl.  This  is  the  largest 
nutrient  artery  of  bone  in  the  body. 

The  muscular  branches  of  the  posterior  tibial  are  distributed  to  the  Soleus  and 
deep  muscles  along  the  hack  of  the  teg. 

The  communicating  branch,  to  join  a  similar  branch  of  the  peroneal,  rtina  trans- 
versely acrosfi  the  back  of  the  tibia,  about  two  inches  above  its  lower  end,  pa8>sing 
beneath  the  Flexor  longus  hallucis. 

The  internal  calcanean  are  several  large  arteries  which  arise  from  the  posterior 


'm^ 


Cl)"i'nuiiica/i>i9 

hranch  «/ 
dorteUiii  pedix. 
Its  difjittti  » 
braHchnTJt. 


».  879.— The  plmntar  arterlM.    Superficial  view. 


Pio.  S(M.— The  plantar  arteries.    De«p  view. 


tibial  just  before  its  division :  they  are  distributed  to  the  fat  and  integument 
behind  the  tendo  Achillis  and  about  the  heel,  and  to  the  muscles  on  the  inner  side 
of  the  sole,  anastomosing  with  the  penmeal  and  internal  malleolar,  and,  on  the  back 
of  the  heel,  with  the  external  calcanean  arteries. 

The  Internal  Plantar  Artery  (Bigs.  37^*,  380),  much  smaller  than  the  external, 
pa.«ses  forward  abtn^  the  inner  side  of  the  foot.  It  is  at  first  situated  above  *  the 
Abductor  hallucis,  and  then  between  it  and  the  Flexor  brevis  digitoriim.  both  of 
which  it  supplies.  At  the  base  of  the  first  metatarsal  bone,  where  it  has  become 
much  diminished  in  size,  it  passes  along  the  inner  border  of  the  great  toe,  inoscu- 
lating with  its  digital  branch. 

The  External  Plantar  Artery,  much  larger  than  the  internal,  passes  obli*juely 
outward  and  forward  to  the  base  of  the  fifth  metatarsal  bf»ne.  It  then  turns 
obliijiiely  inward  to  the  interval  between  the  bases  of  the  first  and  second  meta- 
tarsal bones,  where  it  anastomoses  with  the  communicating  branch  from  the 
dorsalis   pedis  artery,  thus  completing  the  plantar  arch.     As  this  artery  passes 

'  This  refers  to  the  erect  position  of  the  hody.  In  the  rirditiary  position  fir  dissection  the  ttrtery 
is  deeper  than  the  muiicle. 
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outward,  it  is  first  placed  between  the  os  ealc-is  and  Abductor  haOucis,  auJ  then 
between  the  Flexor  brevis  digitorum  and  Flexor  accessorius,  and  as  it  [lasses 
forward  to  the  base  of  the  little  toe,  it  lies  more  superficially  between  the  Flexor 
brevis  digitortim  an<il  Abductor  minimi  digiti,  covered  by  the  dee|i.  fascia  and 
integument.  The  remaining  portittn  of  the  vessel  is  <leeply  situated:  it  extends 
from  the  base  of  the  metatarsal  bone  of  the  little  toe  to  tbe  back  part  nf  the 
first  interosseous  space,  and  forms  the  phintar  arch;  it  is  convex  forward,  lies 
upon  the  Intemssei  muscles  ojiposite  the  tarsal  ends  of  the  metatarsal  bones,  and 
is  covered  by  the  Adductor  obliijuus  hallucis,  the  flexor  tendons  of  tbe  toes,  audi 
the  Lunibricules. 

Surface  Marking.^Tiie  course  of  tbe  internal  pluntar  arOTV  is  re[)rt'«otit(.«tl  by  a  line 
drawn  frmu  tlui  mi  J- [Hunt  IwtwiH'rj  the  tip  of  thf  internal  ujallt  oliis  :ii»<l  thi'  centre  of  ilie  cojr 
vexity  of  the  lieel  to  lh«  midJk  of  the  undtr  surface  uf  tliu  urt-at  toe;  the  extenuil  plantar  by 
a  line  from  the  same  point  to  within  a  finger*  breadth  nf  the  tuberosity  of  tbe  tilth  tuetatarsal 
bone.  The  plantar  arch  is  indicated  by  a  line  drawn  from  thi.s  point;  »'.  f.  ii  iin. err  »  breadth 
inie.rnal  to  the  tuberosity  of  the  fifth  metatarsal  bone  transversely  across  the  foot  to  the  back  of 
I  be  first  interosseous  space. 

Surgical  Anatomy.— Wounds  of  the  plantar  arch  are  always  serious,  on  account  of  the 
denth  of  i!ic  vess<il  and  the  important  structures  which  must  Ik*  interfered  wit!i  in  an  atteui|it 
to  ligature  it.  Delunne  has  .showu  that  it  maybe  licjitureii  fruui  the  dot>uui  of  the  finit  m 
almost  any  part  of  its  course  by  removing  a  imrtion  of  one  of  the  three  middle  tuetatarsal  Iriucs. 

Branches. — The  plantar  arch,  besides  distributing  numerous  branches  to  the 
muscles,  integument,  and  fascite  in  tbe  sole,  gives  off  the  following  branches: 


Posterior  Perforating. 


Digital — Anterior  Perforating. 


Tbe  Posterior  Perforating  are  three  small  bi^unches  which  ascend  through  the 
buck  part  of  tbe  three  outer  intero.sseous  spaces,  between  tbe  heads  of  the  Dorsal 
interossei  muscles,  and  anastomose  with  the  interosseous  branches  from  the  meta- 
tarsal artery. 

The  Digital  Branches  are  four  in  number,  and  supply  the  three  outer  toes  and 
half  the  second  toe.  The  jiirnt  pas.'^es  outward  from  the  outer  side  of  the  plantar 
arch,  and  is  distributed  to  the  outer  side  of  the  little  toe,  passing  in  its  course 
beneath  the  Abductor  and  short  Flexor  muscles.  The  second^  third,  and  fourth 
run  forward  along  the  interosseous  spaces,  and  on  arriving  at  the  clefts  between 
the  toes  divide  into  collateral  branches,  which  supply  tbe  adjacent  sides  of  the 
three  outer  toes  vtmi  the  outer  side  of  tbe  second.  At  the  bifurcation  of  the  toes 
each  digital  artery  sends  upward,  through  tbe  fore  part  of  the  correspcuiding 
interosseous  space,  a  small  branch,  which  inosculates  with  the  interosseous  branches 
of  tbe  metatarsal  artery.     These  are  the  anterwr  perforating  brancht^s. 

From  the  arrangement  already  described  of  the  distribution  of  the  vessels  to 
the  toes  it  will  he  seen  that  b(>tb  sides  of  the  three  outer  toes  and  the  outer  side 
of  the  second  toe  ate  su[)plied  by  branches  from  the  [tlantar  areb  :  l)oth  sides  of 
tbe  great  toe  and  tbe  inner  side  of  the  8econ<l  are  supplied  by  the  communi- 
cating branch  of  the  dorsalis  pedis. 


THE  VEINS. 


THE  Veins  are  the  vessels  which  serve  to  return  the  blood  from  the  capillaries 
of  the  different  parts  of  the  Innly  to  the  heart.     They  consist  of  two  distinct 
sets  of  vessels,  the  fudrntmarit  and  ftfstt'mic. 

The  Pulmonary  Veins  are  concerned  in  the  circulation  in  the  lungs.  Unlike 
other  vessels  of  this  kind,  they  contain  arterial  Idood,  which  they  return  frf)m  the 
lungs  to  the  left  auricle  of  the  heart. 

The  Systemic  Veins  are  concerned  in  the  genera!  circulation  ;  they  return  the 
ven(»!)s  blood  from  the  body  generally  to  the  right  auricle  of  the  heart. 

The  Portal  Vein,  an  appendage  to  the  systemic  venous  system,  is  confined  to 
the  abdominal  cavity,  returning  the  venous  blood  from  the  viscera  of  digestion, 
and  carrying  it  to  the  liver  by  a  single  trunk  of  large  size,  the  vena  porke.  This 
vessel  ramifies  in  the  substance  of  the  liver  and  breaks  up  into  a  minute  network 
of  capillaries.  These  capillaries  then  re-collect  to  form  the  hepatic  veins,  by  which 
the  blood  is  conveyed  to  the  inferior  vena  cava. 

The  veins,  like  the  arteries,  are  fouml  in  nearly  every  tissue  of  the  body. 
They  commence  by  minute  plexuses  which  receive  tlie  blood  from  the  cajjillaries. 
The  branches  which  have  their  commencement  in  these  plexuses  unite  together 
into  trunks,  and  these»  in  their  passage  toward  the  heart,  constantly  increase  in 
size  as  they  receive  tributaries  or  join  other  veins.  The  veins  are  larger  and 
altogether  more  numerous  tlian  the  arteries  ;  hence  the  entire  cajmcity  of  the 
venous  system  is  much  greater  than  that  of  the  arterial,  the  jnilmonary  veins 
excepted,  which  do  not  exceed  in  capacity  the  pulmonary  arteries.  From  the 
combined  area  of  the  smaller  venous  branches  being  greater  than  the  main  trunks, 
it  results  that  the  venous  system  represents  a  cone,  the  summit  of  which  corresponds 
to  the  heart,  its  base  to  the  circumference  of  the  body.  In  ftn-m  the  veins  are  not 
perfectly  cylindrical  like  the  arteries,  their  walls  being  collapsed  when  empty,  and 
the  unilormity  of  their  surface  being  interruptetl  at  intervals  by  slight  constric- 
tions, which  indicate  the  existence  of  valves  in  their  interior.  They  usually 
retain,  however,  the  same  calibre  as  long  as  they  receive  no  branches. 

The  veins  communicate  very  freely  with  one  another,  especially  in  certain 
regions  of  the  body,  and  this  communication  exists  between  the  larger  trunks  as 
well  as  between  the  smaller  branches.  Thus,  in  the  cavity  of  the  cranium  and 
between  the  veins  of  the  neck,  where  obstruction  would  be  atten<led  with  immi- 
nent danger  to  the  cerebral  venous  system,  we  find  that  tbe  sinuses  and  larger 
veins  have  large  and  very  freijuent  anastomoses.  The  same  free  communication 
exists  between  the  veins  throughout  the  wh<dc  extent  of  tbe  spinal  canal,  and 
between  the  veins  composing  the  variims  venous  jdexusea  in  the  abdomen  and  pel- 
vis, as  the  spermatic,  uterine,  vesical,  and  prostatic. 

The  systemic  veins  are  subdivided  into  three  sets  :  superficial,  deep,  and  sinuses. 

The  Superficial  or  Cutaneous  Veins  are  found  between  the  layers  of  I  be  super- 
ficial fascia,  immediately  beneath  the  integument  ;  they  return  tiie  iih>od  from 
these  structures,  and  communicate  with  the  deep  veins  by  perforating  the  deep  fa.scia. 

The  Deep  Veins  accom|iany  the  arteries,  and  are  usually  enclosed  in  tbe  same 
sheath  with  those  vessels.  With  thesmaller  arteries — as  the  radial,  ulnar,  iiracbial. 
tibial,  peroneal — they  exist  generally  in  pairs,  one  lying  on  each  side  of  ibe  ves- 
sel, and  are  caWvd  vencp  covtites.  The  larger  arteries — as  the  axillary,  subclavian, 
popliteal,  and  femoral — have  usually  only  one  accompanying  vein.     In  certain 
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organs  of  the  body,  however,  the  tleep  veins  r]<)  not  accompany  the  arteries;  for 
instancev  the  veins  in  the  skull  and  sjjinal  canal,  the  hepatic  veins  in  the  liver,  and 
the  larger  veins  returning  hlood  from  the  osseous  tissue. 

Sinuses  are  venous  channel.'s  which,  in  their  structure  and  mode  uf  distribution, 
differ  altogether  from  the  veins.  They  are  found  only  in  the  interior  of  the  skulK 
and  are  formed  by  a  separation  of  the  layers  of  the  dura  mater,  their  outer  coat 
consisting  of  fibrous  tissue,  their  inner  of  an  endothelial  layer  continuous  with  the 
lining  meud>rane  of  the  veins. 

\  eins  have  thinner  walls  than  arteries,  the  difference  in  thickness  being  due  to 
the  small  amount  of  elastic  and  muscular  tissues  which  the  veins  contain.  The 
superficial  veins  usually  have  thicker  coats  than  the  deep  veins,  and  the  veins  of 
the  lower  limb  are  thicker  than  those  <d*  the  upper. 

The  minute  stnicture  id'  these  vessels  has  been  described  in  the  section  on 
General  Anatcunv. 

THE  PULMONARY  VEINS. 

The  Puhnonnrff  Veina  return  the  arterial  blood  fntni  the  lungs  to  the  left 
auricle  of  the  heart.  They  are  four  in  number,  two  for  each  lung.  The  pulmo- 
nary differ  from  other  veins  in  several  respects:  1,  They  carry  ai'terial  instead  of 
venous  blood.  2.  They  are  destitute  of  valves.  3.  They  are  only  slightly  larger 
than  the  arteries  they  accompany.  4.  They  accompany  those  vessels  singly. 
They  commence  in  a  capillary  network  upon  the  walls  of  the  air-cells,  where 
they  are  continuous  with  the  ramifications  of  the  pulmonary  artery,  and,  uniting 
together,  form  a  single  trunk  for  each  lobule.  These  branches,  uniting  succes- 
sively, form  a  single  trunk  for  each  lobe,  three  for  the  right  an<i  two  for  the  left 
lung.  The  vein  from  the  middle  lobe  of  the  right  lung  unites  with  that  from  the 
upper  lobe,  in  most  cases  forming  two  trunks  ^m  each  siile,  which  open  separately 
into- the  left  auricle.  Occasionally  they  remain  separate;  there  are  then  three 
veins  on  the  right  side.  Not  unfrequently  the  two  left  pulmonary  veins  tertni- 
nate  by  a  common  ttpening. 

Within  the  Imitj^  the  hranches  of  the  pulmonary  artery  are  in  front,  the  veins 
behind^  and  the  bronchi   hettveen   the   two. 

At  th'  rout  of  the  lung,  the  veins  are  in  front,  the  artery  in  the  mtifdie,  and  the 
onchus  fn'/tind. 
Within  thf  pericardium,  their  anterior  surface  is  invested  by  the  serous  layer 
'of  this  membrane.      The  right  pulmonary  veins  ])ass  behind  the  right  auricle  and 
ascending  aorta;  the  left  jjass  in  front  of  the  thoracic  aorta  with  the  left  pulmo- 
nary artery. 

THE  SYSTEMIC  VEINS. 

The  systemic  veins  may  be  arranged  into  three  groups:  1.  Those  of  the  head 
and  neck,  upper  extremity,  and  thorax,  which  terminate  in  the  superior  vena  cava. 
2.  Those  of  the  lower  limb,  pelvis,  and  abdomen,  which  terminate  in  the  inferior 
vena  cava.  3.  The  cardiac  veins,  which  open  directly  into  the  right  auricle  of 
the  heart. 

VEINS  OP  THE  HEAD  AND  NECK. 

The  veins  of  the  head  and  neck  may  be  subdivided  into  three  groups:  1.  The 
veins  of  the  exterior  of  the  head  and  face.  2.  The  veins  of  the  neck-  3.  The 
veins  of  the  diploe  and  interior  of  the  cranium. 

Veins  of  the  Exteiior  of  the  Head. 
The  veins  of  the  exterior  of  the  head  and  face  are — the 


Frontal. 
Supra-orbital. 
Angular. 
Facial 


Occipital. 


Temporal. 
Internal  Maxillary. 
Temj)oro-maxillary. 
Posterior  Auricular. 
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The  frontal  vein  commences  on  the  anterior  part  of  the  skull  by  a  venous 
}ilexus  which  cttmiuunic/utes  with  the  anterior  tributaries  of  the  temporal  vein. 
The  veins  converge  to  form  a  single  trunk,  which  runs  downward  near  the 
miiMle  line  of  the  forehead  parallel  with  the  vein  of  the  opposite  ;side,  and  unites 
with  it  at  the  root  of  the  nose  by  a  transverse  branch  calle<i  the  nasal  arch. 
Occasionally  the  frontal  veins  join  to  form  a  single  trmnk,  which  bifurcates  at  the 
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Pio.  SSL-Veins  of  the  head  Antl  nvck. 


root  of  the  nose  into  the  two  angular  veins.  At  the  root  of  the  nose  the  veins 
diverge,  and  join  the  ttupj'a-orhital  vein,  at  the  inner  angle  of  the  orbit,  to  form 
the  ancfufar  vein. 

The  snpra-orbital  vein  commences  on  the  f(»reheail,  comuiunicinting  with  the 
anterior  temporal  vein,  ami  runs  downwanl  ami  inward,  superficial  to  the 
Occipito-frontalis  muscle,  receiving  tributaries  fnun  the  neighiH>ring  structures, 
and  joins  the  fnmta!  vein  at  the  inner  angle  of  the  orbit  to  fttrm  the '7«//«/</r 
vein. 

The  angular  vein,  formed:  by  the  junction  of  the  frontal  and  supra-orbital 
veins,  runs  obliquely  downward  and  outward  on  the  siile  of  the  root  of  the  nose. 
and  receives  the  veins  of  the  ala  nasi  on  its  inner  side  and  the  superior  palpebral 
veins  on  its  outer  side;  it  moreover  communicates  with  the  ophthalniic  vein,  thus 
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establishing  an  important  anastomosis  between  this  vessel  and  the  cavernouft-l 
sinus.  J^ome  small  veins  from  the  dorsum  of  the  nose  terminate  in  the  nasal' 
arch. 

The  facial  vein  commences  at  the  side  of  the  root  of  the  nose,  being  a  direct 
continuation  of  the  angular  vein.  It  passes  obli<iuely  downward  and  outward 
beneath  the  Zygomaticus  major  and  minor  iiniNcles,  descen<l.s  ah)nr»  the  anterior 
bftrder  of  the  Masseter,  crosses  over  the  botiy  of  the  lower  jaw  with  the  facial 
artery,  and,  passing  obliquely  outward  and  hackwurd  beneath  the  Pbitysnia  «n<l 
cervical  fascia,  unites  with  a  branch  of  communication  from  the  tcmporo-nia.x- 
illary  vein  to  form  a  trunk  of  large  size  which  enters  the  internal  jugnhir.  From 
near  its  termination  a  coramimicating  branch  often  runs  down  the  anterior  border^ 
of  the  Slerno-mastnid  to  join  the  lower  part  of  the  anterior  jugular.  * 

Tributaries. — The  facial  vein  receives^  near  the  angle  of  the  mouth,  communi- 
cating tributaries  of  considerable  size  (the  deep  fm-ial  or  miiermr  inUi'tttt/  ttHtxil- 
Ian/  vein)  from  the  pterygoid  plexus.  It  is  also  joined  by  the  inferior  paljiebral, 
the  superior  and  inferior  labial  veins,  the  boecal  veins  from  the  cheek,  and  the 
masseteric  veins.  Below  the  jaw  it  receives  the  submental ;  the  inferior  palatine, 
which  returns  the  blood  from  the  plexus  around  the  tonsil  and  sofi  palate;  the 
submaxillary  vein,  which  commences  in  the  submaxillary  gland;  and,  generally, 
the  ranine  vein. 

Surgical  Anatomy.— There  are  some  points  about  the  farm]  vein  which  reader  it  of  preat 
importain'e  in  sinvjtTy.  It  is  not  so  fltiodd  as  are  iiioHt  t^upi^rfit-isil  veins,  and,  in  couscqueiife  of 
this,  reuiainH  mure  jtatont  when  divided.  It  hiis,  miircDV^T.  no  valves.  It  c<*)namnicates  freely 
with  the  iiitraLTuniid  cin'olation.  nut  only  at  ha  ciiiiinii'nc^^ment  by  it«  trihniarii'.s  t!ie  angular 
and  suora-orbital  vein^i,  eonmnmicatini.'  with  the  ophthuhiii*'  vrin,  ;i  tnbutstn-  of  tbe  cavernuu!? 
sinus,  nut  aUt  fty  its  deep  hrant-b.  wliich  ronnuiiiiifatx'.s  thntnirh  the  ptoryiroid  jdcxiiK  wJtIi  the 
cavenious  sinu-s  by  hnmcht-s  wJjich  pasn  through  llie  forauu'n  ovale  and  foraiufu  lacenira 
niettiuu)  (see  psive  Otlij).  These  fat'ts  have  xtu  injportant  Itearing  iij^mn  the  Hur^-eiT  ol"  soiue 
discuses  uf  the  face,  lor  on  account  of  its  patency  the  ikeial  vein  favurs  septie  al'sorption.  and 
tlierefure  any  phlevnumous  inflaramatiou  of  the  face  followinp  a  |wtisuned  wound  i.v  liable  lo  set 
up  thrombosis  in  (lie  laeial  vein.  And  on  aceonitt  of  its  n*inuHink'ationf*  with  the  cerebral 
sinuses  these  tlironibi  are  apt  to  extcnii  upward  into  theui.  and  detaehed  portions  may  give  rise 
to  purulent  foci  in  other  patls  of  the  Kidy,  and  so  induce  a  fatal  issue. 

The  Temporal  Vein  citmmenees  by  a  minute  plexus  on  the  side  and  vertex  of 
the  skull,  which  cotumunicates  with  the  frontal  and  su[ira-orbita]  veins  in  front» 
the  corresponding  vein  of  the  opposite  side,  and  the  posterior  auricular  and 
occipital  veins  behind.  From  this  network  anterior  and  posterior  branches  are 
formed  which  unite  above  the  zygoma,  forming  the  trunk  of  the  vein.  This 
trunk  is  joined  in  this  situation  by  a  large  vein,  the  mithlfe  ffniporal^  which 
receives  the  Idood  from  the  substance  <if  the  TcTiijioral  muscle  and  pierces  the 
fascia  at  the  u]jper  border  of  the  zygoma.  The  leinporal  vein  then  descends 
between  the  external  amlitory  meatus  an<l  the  condyle  af  the  jaw»  enters  the  sub- 
stance of  the  parotid  glan<l,  and  unites  with  the  inteniiil  maxillary  vein  lo  form 
the  temporo-maxillury   vein. 

Tributaries.^ — The  temporal  vein  receives  in  its  course  some  jmrotid  veins,  an 
articular  brunch  from  the  articulation  of  the  jaw,  anterior  auricular  veins  from 
the  external  ear.  and  a  vein  of  large  size,  the  tminti't'rife  ftd'tai^  from  the  side  of 
the  face.  The  middle  temporal  vein,  previous  to  its  junction  with  the  tenr|H>ral 
vein,  receives  a  branch,  the  orhitnl  vrhi,  which  is  formed  by  some  external  ])alpe- 
bral  branches,  and  passes  backward  between  the  layers  of  the  temporal  fascia. 

The  Internal  Maxillary  Vein  is  a  vessel  of  consi(b'rable  size,  receiving  branches 
which  correspond  with  those  of  the  internal  maxiibiry  artery.  Thus  it  receives 
the  middle  meningeal  veins,  the  deep  temporal,  the  pterygoid,  masseteric,  buccal, 
alveolar,  some  palutine  veins,  and  the  inferior  dcntfil.  These  branches  form  a 
large  plexus,  the  }>tt'n/f/oid^  which  is  placed  between  the  Temporal  and  External 
pterygoid  and  partly  between  the  Pterygoid  muscles.  This  plexus  cmnmunicatea 
very  freely  with  the  facial  vein  and  with  the  cavernous  sinus  by  branches  through 
the  foramen  Veaalii  at  the  base  of  the  skull.     The  trunk  of  the  vein  then  passes 


OF    THE  XECK. 


655 


backward  behind  the  neck  nf  tbe  lower  jaw,  and  unites  with  tbe  temporal  vein, 
forming  the  temporo-maxillary  vein. 

The  Temporo-MaxiUaiy  Vein,  fnmied  by  the  union  uf  the  temporal  and  internal 
maxillary  veins,  descends  in  the  substance  of  the  parotid  gland  on  the  outer  surface 
of  the  external  carotid  artery,  between  the  ramus  of  the  jaw  and  the  Sterno-mastoid 
muscle,  and  divide;^  into  two  branches,  one  of  which  passes  inward  to  join  the 
facijil  vein ;  the  other  is  joined  by  the  posterior  auricular  vein  and  becomes  the 
external  jij^^ular. 

The  Posterior  Auricular  Vein  coraoiences  upon  the  side  of  the  head  by  a 
plexus  which  communicates  with  the  tributaries  of  the  temporal  and  occipital  veins. 
The  vein  descends  behind  the  external  ear  and  joins  the  temporo-maxillary  vein, 
forming  the  external  jugular.  This  vessel  receives  the  stylo-mastoid  vein  and 
some  tributaries  from  the  back  part  of  the  external  ear. 

The  Occipital  Veins  commence  at  the  hack  part  of  the  vertex  of  the  skall  by 
a  plexus  in  a  similar  manner  to  the  other  veins.  These  unite  and  form  one  or 
two  veins,  which  follow  the  course  of  the  occipital  artery,  passing  deeply  beneath 
the  muscles  of  the  back  part  of  the  neck,  and  terminate  in  the  internal  jugular, 
occasionally  in  the  external  jugular  vein.  As  these  veins  pass  across  the  mastoid 
portion  of  the  temporal  bone,  one  of  them  receives  the  mastoid  vein,  which  thus 
establishes  a  communication  with  the  lateral  sinus. 

The  Veins  of  the  Neck. 
The  veins  of  the  neck,  which  return  the  blood  from  tbe  head  and  face,  are — tbe 
External  Jugular.  Anterior  Juirular. 


Posterior  External  Jugular. 

Vertebral. 


Internal  Jugular. 


The  External  Jngolar  Vein  receives  the  greater  part  of  the  bbnid  from  the 
exterior  of  the  cranium  and  deep  parts  of  the  face,  being  formed  by  the  junction  of 
the  posterior  division  of  the  temporo-maxillary  and  posterior  auricular  veins.  It 
commences  in  the  substance  of  the  parotid  gland,  on  a  level  with  the  angle  of  the 
lower  jaw,  and  runs  perpendicularly  down  the  neck  in  the  direction  of  a  line 
drawn  from  the  angle  of  the  jaw  to  the  middle  «if  the  clavicle.  In  its  course  it 
crosses  the  Sterno-mastoid  muscle,  and  runs  parallel  with  its  posterior  horder  as 
far  as  its  attachment  to  the  clavicle,  where  it  perforates  the  deep  fascia,  and 
terminates  in  the  subclavian  vein,  on  the  outer  side  of  or  in  front  of  the  Scalenus 
anticus  muscle.  In  the  neck  it  is  separated  from  the  Sterno-mastoid  by  the  anterior 
layer  of  the  deep  cervical  fascia,  and  is  covered  by  the  Plutysma,  the  superficial 
fa.scia,  and  the  integument.  This  vein  is  crossed  about  its  middle  by  the  super- 
ficialis  colli  nerve,  and  its  upper  half  is  accompanied  by  the  auricularis  magnus 
nerve.  The  external  jugular  vein  varies  in  size,  bearing  an  inverse  projmrtion  to 
that  of  the  other  veins  of  the  neck  ;  it  is  occasionally  double.  It  is  provided  with 
two  pairs  of  valves,  the  lower  pair  being  placed  at  its  entrance  into  the  subclavian 
vein^  the  ujjper  pair  in  most  cases  about  an  inch  and  a  half  above  the  clavicle, 
The  portion  of  vein  between  the  two  sets  of  valves  is  often  dilated,  and  is  termed 
the  unnn.  These  valves  do  not  prevent  the  regurgitation  of  the  blood  or  the 
passage  of  injection  from  below  upward.' 

SuTfical  Anatomy. — Venesection  iLsed  formerly  to  be  performed  on  the  extenial  jugular 
vein,  hut  i»  aow  probably  never  n^snrtcd  t<i.  The  anatomical  point  to  be  remembered  in  i)er- 
forminp  this  operation  is  to  cut  across  the  fihren  of  the  Ilatysiuu  niyoides  in  oiieniriir  the  vein, 
so  that  by  their  contraction  they  will  expose  the  orifice  in  the  vein  an<i  so  allow  the  flow  of 
blood. 

Tributaries. — This  vein  receives  the  occipital  occasionally,  the  posterior  external 
jugular,  and   near  its  termination,  the  supra.scapular  and  transverse  cervical  veins. 

•  The  student  may  refer  to  an  Interesting  paper  by  Dr.  Struthers,  "  On  Jugular  Venesection  in 
Apphyxia,  imatoniicaHy  and  exwrimentiiUv  conRiti,^rcd,  including  the  Demonstnition  nf  ^'alves  in 
the  Wins  of  the  Xeck,"  in  tlie  EdhiJiurgh  Medical  Joanud  for  November,  1856. 
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It  communicates  with  the  anterior  jugular,  ninU  in   the  substance  of  the  parotid, 
receives  a  large  branch  of  communication  from  the  internal  jutrular. 

The  Posterior  External  Jugular  Vein  ctuumences  in  the  occipital  region,  and 
returns  tlic  blund  from  tlje  integument  and  fiU]terficial  muscles  in  the  upper  and 
back  part  of  the  neck,  lying  between  the  Spleniiisanil  Trapezius  musdes.  It  rjms 
down  the  back  part  of  the  neck,  and  opens  into  the  external  jugular  just  below 
the  middle  of  its  course. 

The  Anterior  Jugular  Vein  commences  near  the  hyoid  bone  from  the  con- 
vergence of  several  siiperfioia!  veins  from  the  submaxillary  region.  It  passes 
down  between  the  median  line  iind  the  anterior  bonier  of  the  Sterno-mastoid, 
and  at  the  lower  part  of  the  neck  passes  beneath  that  muscle  to  open  into  the 
termination  of  the  external  jugular  or  into  the  subclavian  vein  (Fig.  388).  This 
vein  varies  considerably  in  size,  bearing  almost  always  an  inverse  proportion  to  the 
external  jugular.  Most  freipiently  there  are  two  anterior  jugulars,  a  right  and 
left,  but  occasionally  otdy  one.  This  vein  receives  some  laryngeal  veins,  and 
occasionally  a  small  thyroid  vein.  Just  above  the  sternum  the  two  anterior 
jugular  veins  communicate  by  a  transverse  trunk,  which  receives  tributaries  froc 
the  inferior  thyroid  veins.  It  also  communicates  with  the  internal  jugular.  There- 
are  no  valves  in  this  vein. 

The  Intemal  Jngular  Vein  collects  the  blood  from  the  interior  cd'  the  cranium, 
from  the  sujterfieial  jiarts  of  the  face,  and  from  the  neek.  It  commences  just 
external  to  the  jugular  foramen,  at  the  base  of  the  skull,  being  fonned  by  the 
coalescence  of  the  lateral  an«l  inferior  petrosal  sinuses  (^Fig.  '3HtJ).  At  its  origin  it 
is  somewhat  dilated,  and  this  dilatation  is  called  the  sinun^  or  gulf,  of  the  internal 
jugular  vein.  It  runs  down  the  side  of  the  neck  in  a  vertical  direction,  lying  at 
first  on  the  outer  side  of  the  internal  can>tid,  and  then  on  the  outer  side  of  thef 
common  carotid,  and  at  the  root  of  the  neck  unites  with  the  snbclavtan  vein  to 
form  the  innominate  vein.  The  internal  jugular  vein,  at  its  commencement,  lies 
upon  the  Rectus  capitis  lateralis,  and  behind  the  internal  carotid  and  the  nerves 
I)assing  through  the  jugular  foramen  ;  lower  down,  the  vein  and  artery  lie  upon 
the  same  plane,  the  glosso-pharyngeal  and  hypoglossal  nerves  pas.sing  forward 
between  ihem ;  the  pneunntgastric  descends  between  and  behind  them  in  the 
same  sheath,  and  the  spinal  accessory  passes  obli(]uely  outward  behind  the 
vein.  At  the  root  of  the  neek  the  vein  of  the  right  side  is  jtlaced  at  a  little 
distance  from  the  artery  ;  on  the  left  side  it  usually  lies  over  the  artery  at  its 
lower  part.  The  right  internal  jugular  vein  crosses  the  hrst  part  of  the  subclavian 
artery.  The  vein  is  of  considerable  size,  but  varies  in  different  individuals,  the 
left  one  being  usually  the  smaller.  It  is  provided  with  a  pair  of  valves,  which 
are  placed  at  its  point  of  termination  or  from  half  to  three-quarters  of  an  inch 
above  it. 

Tributaries.— This  vein  receives  in  its  course  the  facial,  lingual,  jjharyngeal, 
superior  and  middle  thyroid  veins,  and  sometimes  the  occipital.  At  its  point  of 
junction  with  the  branch  common  to  the  lemporo-maxillary  and  facial  veins  it 
becomes  greatly  increased  in  size. 

The  lingual  veins  commence  on  the  dorsum,  sides,  and  under  surface  of  the 
tongue,  and,  passing  backward,  following  the  course  of  the  lingual  artery  and  its 
branches,  terminate  in  the  internal  jugular.  Sometimes  the  ranine  vein,  which  is 
a  branch  of  considerable  size  commencing  below  the  tip  of  the  tongue,  joins  the 
lingual.  Generally,  however,  it  passes  backward,  crosses  the  Hyo-glossus  muscle 
in  company  w  ith  the  hypoglossal  nerve,  and  joins  the  facial. 

The  phajTngeal  vein  comtnences  in  a  minute  plexus,  the  phart/vqcaf^  at  the 
back  part  and  sides  of  the  pharynx,  and,  after  receiving  meningeal  tributaries 
and  the  Vidian  and  spheno-palatine  veins,  teriuinates  in  the  internal  jugular.  It 
occasionally  opens  into  the  facial,  lingual,  or  superior  thyroid  vein. 

The  superior  thyroid  vein  commences  in  the  substance  and  <in  the  surface  of 
the  thyroid  gland  by  tributaries  corresponding  with  the  branches  of  the  superior 
thyroid  artery,  and  terminates  in  the  upper  part  of  the  internal  jugular  vein. 
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The  middle  thyroid  vein  collects  tlie  hlood  from  the  lower  part  of  the  lateral 
lohe  of  the  thyroid  ghtinl,  ami,  being  joined  by  some  veins  fntm   the  larynx  and, 
trachea,  terminates  in  the  lower  part  of  the  internal  jugular  vein. 

The  facial  and  occipital  veins  have  been  described  above. 

Smrgical  Anatomy.— The  internal  jugiihir  vein  occasionally  reouires  ligature  in  cases  of 
septic  throtuhoHiii  of  tlie  lateral  siims  from  Kuppiinition  in  i\w  middle  eiir.  h\  order  to  prevent 
emtiolisiu  of  the  thoracic  viscera.  This  operation  has  ht-en  nerlbrnied  recently  in  several  cases 
witfi  the  most  satisikctory  results.  The  cases  arc  generally  those  of  chronic  disease  of  the  middle 
ear,  with  distihariie  (»f  pus  which  perhaiw  hus  existed  fiir  many  years.  The  patient  is  seized  with 
acute  septic  inflaniinutuin.  spreuduig  to  the  mastoid  cells,  and  conscciuent  on  this  septic  throm- 
b<jsis  of  the  latend  sinus  extending  to  the  internal  jugular  vein.  8ueh  cases  are  always  extremely 
grave,  for  there  is  a  damjer  of  a  portion  of  the  septic  clot  Iwinp  detached  and  causing  septic 
emboUsm  in  the  thorsicie  viscera,  J'his  may  be  niccnanieally  prevented  by  ligature  of  the  inter- 
nal jugular  vein  in  the  middle  uf  the  nwk.  The  operation  is  a  comparatively  simple  one.  and 
may  be  i)erforme<i  by  an  incision  similar  to  that  employed  in  ligature  of  the  common  carotid 
arterj*. 

The  Vertebral  Vein  commences  in  the  occipital  region  by  nnmerous  small 
tributaries  from  the  deep  muscles  at  the  upper  and  back  part  of  the  neck  ;  these 
pass  outward  and  enter  the  foramen  in  the  transvense  process  of  the  atlas,  and 
descend,  forming  a  dense  plexus  around  the  vertebral  artery  in  the  canal  formed 
by  the  transverse  processes  of  the  cervical  vertebrae.  This  plexus  unites  at  the 
lower  part  of  the  neck  into  two  main  trunks,  one  of  which  emerges  from  the 
foramen  in  the  transverse  process  of  the  sixth  cervical  vertebra,  and  th^  others 
through  that  of  the  seventh,  and,  uniting,  form  a  single  vessel,  which  terminates 
at  the  root  of  the  neck  in  the  back  part  of  the  innominate  vein  near  its  origin,  its 
mouth  being  guarded  by  a  pair  of  valves.  On  the  right  side  it  crosses  the  first 
part  of  the  sul)olavian  artery. 

Tributaries.— The  vertebral  vein  receives  in  its  course  a  rein  from  the  inside 
of  the  skull  through  the  posterior  condyloid  foramen;  muscular  veins  from  the 
mtiscles  in  the  prevertebral  region ;  dorsi-spinal  veins,  from  the  back  part  of  the 
cervical  portion  of  the  spine ;  meningo-rachidian  veins,  from  the  interior  of  the 
spinal  canal  ;  the  anterior  and  |iosterior  vertebral  veins ;  and  close  to  its  termina- 
tion it  is  Joined  by  a  small  vein  from  the  first  intercostal  s[)ace  which  accompanies 
the  superior  intercostal  artery. 

The  anterior  vertebral  vein  commences  in  a  plexus  around  the  transverse  pro- 
cesses of  the  u[i[»er  cervical  vertebne,  descends  in  company  with  the  ascending 
cervical  artery  between  the  Scalenus  anticus  and  Rectus  capitis  anticus  major 
muscles,  and  opens  into  the  vertebral   vein  just  before  its  termination. 

The  posterior  vertebral  vein  (the  deep  cervical)  accompanies  the  profunda  cer- 
vicis  artery,  lying  between  the  Complexiis  and  Semispinalis  colli.  It  commences 
in  the  suboccipital  region  by  communicating  branches  from  the  occipital  vein  and 
tributaries  from  the  deep  muscles  at  the  back  of  the  neck.  It  receives  tribu- 
taries from  the  plexuses  around  the  spinous  processes  uf  the  cervical  vertebrjje,  and 
terminates  in  the  lower  end  of  the  vertebral  vein. 

The  Veins  of  the  Diploe. 

The  dijdoe  of  the  cranial  bones  is  channelled  in  the  adult  by  a  number  of 
tortuous  canals,  which  are  lined  by  a  more  or  less  complete  layer  of  compact 
tissue. 

The  veins  they  contain  are  large  and  capacious,  their  walls  being  thin,  and 
formed  only  of  endothelium  resting  upon  a  layer  of  elastic  tissue,  and  they  pre- 
sent at  irregular  intervals  pouch-like  dilatations,  or  euh-dv-mt\  which  wserve  as 
reservoirs  for  the  blood.  These  are  the  veins  of  the  diploe ;  they  can  only  be 
displayed  by  removing  the  outer  table  of  the  skull. 

In  adult  life,  as  long  as  the  cranial  hones  are  distinct  and  separable,  these 

veins  are  confined  to  the  particular  bones ;   but  in  old  age,  when  the  sutures  are 

united,  they  communicate  with  each  other  and  increase  in  size.     These  vessels 

communicate,  in  the  interior  of  the  cranium,  with  the  meningeal  veins  and  with 
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the  sinuses  of  the  dura  inaler,  and  on  the  exterior  of  the  skull  with  the  veins  of 
the  pericranjiim.  They  are  divided  into  the  frontal,  which  npeos  inut  the  supra- 
orhitul  vein  bv  an  aperture  in  the  supra-orbital  notch  ;  the  tttiteriur  fcmporal, 
which  is  confined  chieSy  to  the  frontal  bone,  and  opens  into  one  of  ihe  deep 
temporal  veins,  after  escaping  by  an  aperture  in  the  great  wing  of  the  spbenoid ; 
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Fio.  882.— Veliu  of  the  Otplo« M  di«plftjef1  by  the  removal  of  the  outer  tuble  of  the Bknll. 

ikB posterior  temporal,  which  is  confined  to  the  parietal  bone,  and  lenninates  in 
the  lateral  sinus  by  an  aperture  at  the  posterior  inferior  an^le  of  the  parietal 
bone  ;  and  the  oecipitaly  the  largest  of  the  fmir,  wtiicb  is  confined  to  the  occipital 
bone,  and  opens  either  into  the  occipital  vein  or  internally  into  the  lateral  sinus 
or  torcular  Ilerophili. 

The  Cerebral  Veins. 

The  Cerebral  Veins  are  remarkahle  for  the  extreme  thinness  of  their  coats  in 
conse<|uence  of  the  muscular  tissue  in  them  being  wanting,  and  for  the  absence 
of  valves.  They  may  he  ilivided  into  two  sets:  the  superficial,  which  are  placed 
on  the  surface,  ami  the  deep  veins,  which  occupy  the  interior  of  the  organ. 

The  Superficial  Cerebral  Veins  ramify  upon  tlie  surface  of  the  brain,  being 
lodged  in  tbe  sulci  between  the  convolutions,  a  few  running  across  tbe  convolu- 
tions. They  receive  brancbes  from  the  suhstance  of  the  brain  and  terminate  in 
the  sinuses.  They  are  named,  from  the  position  they  occupy,  superior,  median, 
and  inferior  cerebral  veins. 

The  Superior  Cerebral  Veins,  eight  to  twelve  in  ninuber  on  each  side,  return 
the  blood  from  the  convolutions  on  the  superior  surface  <ff  tbe  hemisphere;  they 
pass  forward  and  inward  toward  tbe  great  b)ngitudin!d  fissure,  where  they  receive 
the  itit'<ii(ttt  n-rehral  lu-hiit  ;  near  their  termination  they  become  invested  with  a 
tid)ular  sheiith  of  the  arachnoid  membrane,  and  open  into  the  superior  longitudi- 
nal sinus  iti  the  opposite  direction  to  the  course  of  tbe  blood. 

Tbe  Median  Cerebral  Veins  return  tbe  blood  from  tbe  convolutions  of  tbe  mesial 
surface  of  tbe  corresponding  hemisphere;  they  open  into  the  superior  cerebral 
veins,  or  occasionally  into  tbe  inferior  longitudinal  sinus. 

The  Inferior  Cerebral  Veins  ramify  on  the  lower  part  of  the  outer  and  on  the 
under  surface  of  tbe  cerebral  hemisphere.  Some,  collecting  ti*ibutaries  from  the 
under  surface  of  the  anterior  lobes  of  the  brain,  terminate  in  the  cavernous  sinus. 
One  vein  of  large  size,  the  middle  cerebral  veiny  commences  on  the  under  surface 
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of  the  temporo-sphenoidal  lobe,  and,  running  alnn^  the  fissure  of  Sylvius,  o|»ens 
into  ihe  cavernous  sinus.  Another  large  vein,  the  i/t'ettt  anatitomoik'  fn'n  of  Tro- 
/finV,  commences  on  the  pfirietal  lobe,  runs  along  the  horizoritul  limb  of  the  fissure 
of  Sylvius,  ami  opens  int<»  the  anterior  part  of  the  cavernous  sinus  uniier  the  lesser 
wing  of  the  sphenoitl.  Others  commence  on  the  under  surface  of  the  base  of  the 
brain,  arnl  unite  to  form  from  three  to  five  veins,  which  open  into  the  superior 
petrosal  and  lateral  sinuses  from  before  backward. 

The  Deep  Cerebral,  or  Ventricular  Veins  {vemv  Gahnt),  are  two  in  number. 
They  are  formed  by  the  union  of  two  veins,  the  vnta  corporis  striafi,  and  the 
choroid  vein,  on  either  side.  They  run  backward,  para! lei  with  one  another, 
between  the  layers  of  the  velum  interpositum,  and  pass  out  of  the  brain  at 
the  great  transverse  fissure,  between  the  posterior  extremity,  or  sphttium,  of  tlie 
corpus  callosum  and  the  tuhereula  quadrigemina,  to  enter  the  straight  sinus.  The 
two  veins  usually  unite  to  form  one  before  opening  into  the  straight  sinus. 

The  vena  corporis  striati  commences  in  the  groove  between  the  corpus  striatum 
and  thalamus  opticus,  receives  numerous  veins  from  both  of  these  parts,  and  unites 
behind  the  anterior  pillar  of  the  fornix  with  the  choroid  vein  to  form  one  of  the 
ven*  Galeni. 

The  choroid  vein  runs  along  the  whole  length  of  the  outer  border  of  the  choroid 
plexus,  receiving  veins  from  the  hippocampus  major,  the  fornix  and  corpus  callosum, 
and  unites,  at  the  anterior  extremity  of  the  choroid  plexus,  with  the  vein  of  the 
corpus  striatum. 

The  Cerebellar  Veins  occupy  the  surface  of  the  cerebellum,  and  are  disposed  in 
three  sets,  superior,  inferior,  and  lateral.  The  superior  pass  forward  and  inward 
across  the  superior  vermiform  process,  and  terminate  in  the  straight  sinus ;  some 
open  into  the  venfe  Galeni.  The  inferior  eeril»t'lhr  i'eius,  of  large  size,  rnn  trans- 
versely outward,  and  terminate  by  two  or  three  trunks  in  ihe  lateral  sinuses.  The 
lateral  anterior  cerebeUar  veins  terminate  in  the  superior  petrosal  sinuses. 

The  perivascular  lymph-sheaths  alluded  to  above  (see  page  87}  are  especially  foimd  in  con- 
necttitn  with  the  vessels  of  the  hniin.  These  vessels  are  enclosed  in  a  sheiith  which  acts  as  a 
lym]>hahe  ehauue),  throuch  which  the  lymph  is  carried  lo  the  s ubararhuu id  aud  subdural  spaces, 
fruuj  which  it  is  returned  into  the  general  circulation. 

The  Sinuses  of  the  Dura  Mater. 

The  sinuses  of  the  <!ura  mater  are  venmis  channels,  analogous  to  the  veins,  their 
outer  coat  being  formed  by  the  dura  mater;  their  inner,  by  a  continuation  of  the 
lining  membrane  of  the  veins.  They  are  fifteen  in  number,  and  are  divided  into 
two  sets:  I,  those  situated  at  the  upper  and  back  part  of  the  skull;  2.  those  at 
the  base  of  the  skull.     The  former  are — the 


Straight  Sinus. 
Lateral  Sinuses. 


Superior  Longitudinal. 
Inferior  Longitudinal. 

Occipital  Sinus. 

The  Supterior  Longitudinal  Sinua  occupies  the  attached  margin  of  the  falx 
cerebri.  Commencing  at  the  foramen  etipcuni,  through  which  it  constantly  com- 
municates by  a  small  branch  with  the  veins  of  the  nasal  fossie,  it  runs  from  before 
backward,  grooving  the  inner  surface  of  the  frontal,  the  arljacent  margins  of  the 
two  parietal,  and  the  superior  division  of  the  crucial  ridge  of  the  occipital  bone, 
and  terminates  by  opening  into  the  torcular  Herophili.  The  sinus  is  triangular 
in  form,  narrow  in  front,  and  gradually  increasing  in  size  as  it  ])asses  backward. 
On  examining  its  inner  surface  it  presents  the  internal  ojtenings  of  the  superior 
cerebral  veins,  which  run,  for  the  most  part,  from  behind  forward,  and  oj>en  chie^y 
at  the  back  part  of  the  sinus,  their  orifices  being  concealed  by  fibrous  folds; 
numerotis  fibrous  bands  {chordce  WilUmi)  are  also  seen,  extending  transversely 
across  the  inferior  angle  of  the  sinus;  and.  lastly,  some  small,  white,  projecting 
bodies,  ihi^  ffhnditf<f  Pacehioni.  This  sinus  receives  the  superior  cerebral  veins, 
namerous  veins  from  the  diploe  and  dura  mater,  and,  at  the  posterior  extremity 
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of  the  sagittal  Ruture,  veins  from  the  jifricmniura,  which  pass  through  the  parietal 
foramen. 

The  torcular  Hcrophili  is  the  dilated  extremity  of  the  superior  Ir»iigitiulioal 
sinus.  It  is  of  irregular  form,  and  is  lodged  on  one  side  (generally  the  riglit) 
of  the  interna!  nccipita!  protuberance.  From  il  the  lateral  sinus  of  the  side 
which  it  is  deflected  is  derived.     It  receives  also  the  blood  from  the  occipital 

1U8. 

The  Inferior  Longitudinal  Sinus,  more  correctly  described  as  the  inferior  hmtji- 
tufliiufl  vein,  is  contained  in  rhe  posterior  part  of  the  free  margin  of  the  falx 
cerebri.  It  is  of  a  cylindrical  form,  increases  in  size  as  it  passes  buekwarfl,  and 
terminates  in  the  straight  sinus.  It  receives  several  vrins  from  the  falx  cerebri, 
and  occasionally  a  few  from  the  mesial  surface  of  the  hemispheres. 

The  Straight  Sinus  is  situated  at  the  line  of  junction  of  the  falx  cerebri  with 
the  tentorium.  It  is  triangular  in  form,  increases  in  size  as  it  proceeds  backward, 
an<!  runs  obliquely  downward  and  backward  from  the  terminatiim  of  the  inferior 
hutgitudinal  sinus  to  the  lateral  sinus  of  the  opposite  side  to  that  into  which  the 
superior  longitudinal  sinua  is  prolonged.     It  communicates  by  a  cross  branch 


Torcular  hcrophili 


Foramen  cxeum. 


Fm,  8S3.-Vertic«l  RectJon  of  the  skull,  sbowing  the  »inu«es  of  the  dmm  mater. 


with  the  torcular  Herophili.  Beside  the  inferior  longitudinal  sinus,  it  receives 
the  vena?  Galeni  and  the  superior  cerebellar  veins.  A  few  transverse  bands  cross 
its  interior. 

The  Lateral  Sinuses  are  of  large  size,  and  are  situated  in  the  attached  margin 
of  the  tentorium  cerebelli.  They  commence  at  the  internal  occipital  [irotuberanc**, 
the  one,  generally  the  right,  being  the  direct  continuation  of  the  superior  longi- 
tudinal sinus,  the  other  of  the  straight  sinus.  They  pass  horizontally  outward 
to  the  base  (d'  the  petrous  portion  of  the  temporal  bone,  then  curve  downward  and 
inward  <>n  each  side  to  reach  the  jugular  foramen,  where  they  terminate  in  the 
internal  jugular  vein.  Each  sinus  rests,  in  its  course,  ufxm  the  inner  surface  of 
the  occipital,  the  posterior  inferior  angle  of  ihe  parietal,  the  mastoid  portion  of  the 
temporal,  and  (Ui  ttie  occifutal,  again  just  before  its  termination.  These  sinuses 
are  fretjuenily  of  unequal  size,  that  f(»rmed  by  the  superior  hmgitudinal  sinus  being 
the  larger,  and  they  increase  in  size  as  they  proceed  from  behind  forward.  The 
horizontal  portion  is  of  a  triangular  form,  the  curved  porfitui  seniicylindrical. 
Their  inner  surface  is  smooth,  and  not  crossed  by  the  fibrous  baiuls  found  in  the 
other  sinuses.  These  sinuses  receive  the  hlooil  from  the  superior  petrosal  sinuses 
at  the  base  of  the  petrous  portion  of  the  temporal  bone,  ami  they  unite  with  the 
inferior  petrosal  sinus,  just  external  to  the  jugular  foramen,  to  form  the  internal 
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jiignlar  vein  (Fig.  3^*1).  They  communicate  with  the  veins  of  the  pericranium 
bv  means  of  the  mastoid  and  posterior  condyloid  veins,  and  they  receive 
some  of  the  inferior  eerehral  and  inferior  cerebellar  veins  and  some  veins  from 
the  diploe. 

The  Occipital  is  the  smallest  of  the  cranial  sinuses.  It  is  generally  single,  but 
occasionally  there  are  two.  It  is  situated  in  the  attached  maririn  of  the  falx  eere- 
helli.  It  unmmences  by  several  small  veins  around  the  margin  of  tiie  foramen 
magnum,  one  of  which  joins  the  termination  of  the  lateral  sinus;  it  communicates 
with  the  posterior  spinal  veins  and  terminates  in  the  torcular  Herophili. 

The  sinuses  at  the  base  of  the  skull  are — ^the 


Cavernous. 
Circular. 


Transverse. 


Superior  Petrosal, 
Inferior  Petrosal. 


The  Cavernous  Sinuses  are  named  from  their  presenting  a  reticulated  structure. 
They  are  two  in  number,  of  large  size,  and  placed  one  on  each  side  of  the  sella 


Dura  mater  liuiu{i* 
j^ttutary  foam. 


Sixth  nerrf.- 
IntfnuU  carotid.' 


/'Lining  membrane  of  ghnts. 
/Third  nerve. 


^Foitiih  nerve. 

p'Firtt  rfipiwoM  of  fifth  nervt. 


fIC.SW.— Plan  showing  the  relntlvc  iwsUIon  of  tho  slruoiureo  iu  the  fight  cavernous  sinus,  viewed  from 
behind- 

turcica,  extending  from  the  sphenoidal  fissure  to  the  apex  of  the  petrous  portion 
of  the  temporal  bone;  they  receive  anteriorly  the  ophthalmic  vein  through  the 
sphenoidal  fissure,  and  open  behind  into  the  petrosal  sinuses.  On  the  inner  wall 
of  each  sinus  is  found  the  internal  carotid  artery,  accompanic<l  by  filaments  of  the 
carotid  plexus  and  by  tl»e  sixth  nerve  ;  and  on  its  outer  wall,  the  third,  fourth,  and 
ophthalmic  division  of  the  fifth  nerve.  Ttiese  parts  are  separated  from  the  bbiod 
flowing  along  the  siiniis  bv  the  lining  membrane,  which  is  conlinuous  with  the 
inner  coat  of  the  veins.  The  cavity  of  the  sinus,  which  is  larger  behind  than  in 
front,  is  intersected  by  filaments  of  fibrous  ti.ssue  and  small  vessels.  The  cavernous 
sinuses  receive  some  of  the  cerebral  veins ;  ibey  commimicate  with  the  lateral 
sinuses  by  means  of  the  sujierior  and  inferior  petrosal,  and  with  the  fiieial  vein 
through  the  ophthalmic.  They  al^o  communicate  with  each  other  by  means  of  the 
circular  sinus. 

Surgical  Anatomy. — An  arterio-venous  cnmniunication  may  be  established  between  the 

cavernous  sinus  and  the  earutid  artery,  as  it  hes  iu  it,  ^rivin;?  rise  to  a  pul'S^Uing  tumor  in  the 

oH>tt.     These  eonimunicatiniisniay  Jhj  the  resuh  of  injury,  such  as  a  bullet  wound,  a  stab,  or  ii 

I  hli>wor  fall  sufficiently  severe  to  oauise  a  fracture  of  the  bij.se  of  the  skull  in  this  situntion,  or 

j  tlicy  may  occur  ifliujtathieally  from  the  rupture  of  an  aneurism  or  a  dif<esise<l  cxtuditiou  of  the 

'  intenjal  carotid  artery.     The  disease  beirins  with  sudileu  noise  and  pain  in  the  hejid.  followed  bv 

j  exophthalmos,  and  development  uf  a  ludsatinc  tumor  at  the  maririn  uY  the  orbit,  with  thrill 

J  and  the  characteristic  bruit.     In  some  ca.ses  the  oiipositc  orbit  becomes  aftected  by  the  i)3ssuge 

of  the  arterial  blood  into  the  opposite  sinu.H  by  meaiiH  of  th*i  einmlar  sinus.     Or  the  arterial 

blood  may  find  its  way  throuLdi  the  emissary"  veius  <sc*e  paiic  (i(t;V|  into  tlie  ptorypoid  plexus,  and 

thence  into  the  veins  of  the  face.     Pul!*atin)S  10010113  of  the  orbit  n)ay  also  l>e  due  to  tniumaiie 

aneurism  of  one  of  the  orbital  arteries^  and  symptoms  resemblitrg  those  of  pul^^iting  tumor  may 

he  produced  by  pn!.ssure  on  the  ophthahnic  vein,  as  it  enters  the  sinus,  by  an  aneurism  of  the 

internal  carittid  juierj'. 

The  (Tphthalmic  is  a  large  vein  which  connects  the  angular  vein  at  the  inner 
angle  of  the  orbit  with  the  cavernous  sinus ;  it  pursues  the  same  cour.se  as 
the  ophthalmic  artery,  and  receives  tributaries  corresponiling  to  tlie  branches 
derived    from    that    vessel.     Fonuing   a  short   single   trunk,  it   passes  thi-ough 
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tlie  inner  extremity  of  the  sphenoidal  fissure  and  terminates  in  the  cavernous 
sinus, 

Th*'  Inft-rior  Oplit/uflmif  T'eZ/i. — Sometimes  the  veins  from  the  th*or  of  the  orbit 
collect  into  a  sej)ariite  trunk,  the  inferior  iqfhthahfuc  Pi-in^  which  either  passes  out 
of  the  orbit  through  the  sjihend-mnxillary  fissnre  to  join  the  pterygoid  plexus  of 
veins,  or  else,  passing  haekwanl  through  the  spheniti<ial  fissure,  it  enters  the 
cavernous  sinus,  either  by  a  separate  opening  or  iu  common  with  ihe  ophthalmic 
vein. 

Tbe  Circular  Sinus  is  formed  by  two  transverse  vessels  which  connect  together 
the  two  cavernous  sinuses,  the  one  passing  in  front  and  the  other  heliind  the 
pituitary  body,  an<l  thus  forming  with  the  eavernons  sinuses  a  venous  circle  around 
the  body-  The  anterior  one  is  usually  the  larger  of  the  twin  and  one  or  other  is 
occasiftnally  found  to  be  absent. 

The  Superior  Petrosal  Sinus  is  situated  along  the  superior  border  of  the  petrous 
portion  of  the  tempoial  bone,  in  the  front  part  of  the  attached  margin  of  the 
tentorium.       It   is    small    and    narrow,    and    connects    together    the   cavernous 
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^  TmrnhiT  HrmphiH. 
Fig.  885.— The  sinuses  At  the  base  of  the  fkoll. 


and  lateral  sinuses  at  each  side.  It  receives  a  cerebellar  vein  {anterior  lateral 
cerebellar)  from  the  anterior  border  of  the  cerebellum,  and  a  vein  from  the 
internal  ear. 

The  Inferior  Petrosal  Sinus  is  situated  in  the  groove  formed  by  the  junction  of 
the  posterior  border  nf  f  lie  petrous  portion  of  the  temporal  with  the  basilar  process 
of  the  occipital.  It  ctunmem'es  in  front  at  the  lerujination  i>f  the  cavernous  sinu.s, 
and  behind  joins  the  lateral  sinus  after  it  has  passed  through  the  jugular  foranu*n. 
the  junction  of  these  two  sinuses  forming  the  commencement  of  the  internal 
jugular  vein. 

The  junction  of  the  two  sinuses  takes  place  at  the  lower  border  of,  or  just 
external  to,  the  jugular  foramen.  The  exact  relation  of  the  parts  to  one  another 
in  the  foramen  is  as  follows:  The  inferior  petrosal  sinus  is  in  front,  witli  the 
meningeal  branch  of  the  ascending  pharyngeal  artery,  and  is  directed  obli*|«ely 
downward  and  backward;  the  lateral  sinus  is  situateil  at  the  back  part  of  the  fora- 


THE  SINUSES    OF    THE    DVRA    MATER, 


663 


men  with  a  meningeal  branch  of  the  occij<ital  artery,  rmd  between  the  two  are 
the  gb>sso-pharyngeal,  pneitmogastric,  and  spinal  accessory  nerves.  These  three 
sets  of  stnictures  are  divided  from  each  other  by  two  processes  of  fibrous  tissue. 
The  junction  of  the  sinuses  takes  place  superficial  to  the  nerves,  so  that  these  latter 
lie  a  little  internal  to  the  venous  channels  in  the  foramen  (see  Fig.  3H(J).  These 
sinuses  are  sernicylindrical  in  f'trni. 

The  Transverse  Simis,  or  basilar  sinus,  consista  of  several  interlacing  veins 
between  the  layers  of  the  dura  mater  over  the  basilar  process  of  the  occipital  l>one, 
which  serve  to  connect  the  two  inferior  petrosal  sinuses.  With  them  the  anterior 
spinal  veins  communicate. 

Bmlssary  Veins. — The  emissary  veins  are  vessels  which  j»a^s  through  apertures 
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Fig.  KA.— ReUtion  of  structures  in  JuguUr  fonuneiL 

in  the  cranial  wall  and  establish  communications  between  the  sinuses  inside  the 
skull  and  the  veins  external  to  it.  Some  of  these  are  always  present,  others  only 
occasionally  so.  They  vary  much  in  size  in  different  individuals.  Tbe  principal 
emissary  veins  are  the  following:  1.  A  vein,  almost  always  present,  which  passes 
through  the  mastoid  foramen  and  connects  the  lateral  sinus  with  the  posterior 
auricular  or  with  an  occipital  vein.  *2.  A  vein  which  passes  through  the  parietal 
foramen  and  connects  the  superior  longitudinal  sinus  with  the  veins  of  the  scalp, 
vi.  A  plexus  of  minute  veins  which  pass  through  the  anterior  condyloid  foramen 
and  connect  the  occipital  sinus  with  the  vertebral  vein  and  deep  veins  of  the  neck. 
4.  An  inconstant  vein  which  passes  through  the  posterior  condyloid  foramen  .aid 
connects  ibe  lateral  sinus  with  tbe  deep  veins  of  the  neck.  5.  One  or  two  veins 
of  considerable  size  which  pass  through  the  foramen  ovale  and  connect  the  cav- 
ernous sinus  with  the  jjterygoid  and  pharyngeal  plexuses.  6.  Two  or  three  small 
veins  which  pass  through  tbe  fonuiien  lacerum  medium  and  connect  the  cavernous 
sinus  with  the  pterygoid  and  pharyngeal  jdexuses.     7.  There  is  sometimes  a  small 
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vein  passing  througli  the  foramen  of  Vesaliua  connecting  t!ie  same  parts.     8.  A 
plexus   of    veins   passing    tbroiigh    the    carotid   i-anal    antl    cnimecting  the  cav- 

ernoii!*  yinus  with   the  internal  jugular 

vein. 

Surgical  Anatomy.— These  emissary 
veitis  ure  u{'  greiit  importance  in  siircerj'.  In 
addition  to  them  then;  are,  however,  other com- 
11)11  nidations  between  the  intra-  und  extra-era- 
iiial  ein-ulutitni,  as,  tor  insliince,  tlie  conimuni- 
ciitioii  of  the  5iiigu!>*r  tind  e.upra-c>rhital  veins 
with  the  uidilhalmif  vein  at  the  inner  angle  of 
the  orbil  (page  tWM).  and  the  eointnimiiaition 
of  the  veins  tif  the  soatp  with  the  diploic  veins 
(jiajL^e  fiSS).  Through  these  eoHimunicatiuns 
infltimnniton'  proeot^es  eonnneneing  on  the  out- 
ride of  the  skidl  may  travel  inward,  leading  to 
ofciten-phlehitiM  of  the  dipk»c  and  jiifiammation 
of  (he  nn'nihranes  <d'  the  brain.  To  thisn  mu^^t 
be  attrihnted  one  of  the  prineipal  dangere  of 
sealp  wonn<l»  and  other  injuries  «>f  the  scalp. 

By  means  of  these  emissarj'  veins  Wood 
nmy  l>e  al>fitnieted  almost  directly  from  the 
intraoraiiiai  eireulation.  For  instance,  leeches 
applied  behind  the  ear  abhtnu-t  blmx]  alnmst 
directly  from  the  lateral  nnuj^  thronj^b  the  vein 
passing  ihrouKh  the  mastoid  foramen.  Again, 
ejiistaxiis  inehliilren  will  fi-eqnently  relieve  severe 
headache,  the  blood  wliich  flows  from  the  nose 
Inking  derivt!<l  ihmi  the  longitudinal  sinuh  by 
means  of  the  vein  wbieb  passes  througli  the 
foramen  eax-um,  which  is  another  comnnniica- 
tion  between  the  intracranial  and  c.xtnicmnial 
etrenlation  which  is  constantly  found  in  rbildren. 


Median  cephalic. 

External 
eataneou$  nervf.^ 
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VEINS  OF  THE  UPPER  EXTRBIOTY 
AND  THORAX. 

The  veins  of  the  Upper  Extremity  are 
divided  into  two  sets,  nu  pi'rfit'ia  I  n:nd  dt'ep. 

The  Superficial  Veins  are  j)laced  im- 
mediately beneath  the  integument  be- 
tween the  two  layers  td' superficial  fiiscia. 

The  Deep  Veins  aecom[iany  the  ar- 
teries, and  constitute  the  veni'e  comitcs 
of  those  vessels. 

Both  sets  of  vessels  are  provided  w  ith 
valves,  wliich  are  more  numerous  in  the 
deep  limn   in  the  superficiaL 

The  superficial  veins  of  the  upper 
extremity  are — the 

Superficial  veins  of  the  Hand. 
Anterior  Ulnar. 
Posterior  Ulnar. 
Common  Ulnar. 
KadinL 
Median. 
Median  Basilic. 
Median  Ceplmlic. 
Basilic. 
Fio.  887.— The  suijerflclol  vein*  of  the  upper  extremity.  Cephalic. 

The  Superficial  Veins  of  the  Hand  and  Fingers  are  principally  situated  on  the 
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dorsal  surface,  aod  f(HTn  two  plexuses,  an  inner  and  outer,  on  tlit*  back  of  the 
hftnd.  The  inner  plexus  is  formed  by  the  veius  from  the  little  finger  {cena  mlra- 
tdht),  the  rki*^  finger,  and  the  ulnar  side  of  the  middle  finger;  frnm  it  the  anterior 
and  posterior  ulnar  veins  are  derived.  The  outer  jdexus  is  formed  by  veins  from 
the  thumb,  the  index  finger,  and  radial  side  of  the  middle  finger;  from  it  the 
radial  vein  is  derived.  These  two  plexuses  coramunieate  on  the  back  of  the  hand, 
forming  the  superficial  arch  of  veins  in  this  situation.  The  superficial  veins  from 
the  pnlra  of  the  hand  foiiu  a  plexus  in  front  of  the  wrist,  from  which  the  median 
vein  is  derived. 

The  Anterior  Ulnar  Vein  commences  on  the  anterior  surface  of  the  ulnar  side ' 
of  the  hand  and  wrist,  and  ascends  along  the  anterior  surface  of  the  ulnar  side  of 
the  forearm  to  the  bend  of  the  elbow,  where  it  joins  with  the  posterior  ulnar  vein 
to  form  the  common  ulnar.  Occasionally  it  opens  separately  into  the  median 
basilic  vein.  It  communicates  with  brunches  of  the  median  vein  in  front  and 
with   the  [Kisterior  ulnar  behind. 

The  Posterior  Ulnar  Vein  commences  on  the  posterior  surface  of  the  ulnar  side 
of  the  wrist.  It  runs  on  the  posterior  surface  of  the  ulnar  side  of  the  forearm, 
and  just  below  the  elbow  unites  with  the  anterior  ulnar  vein  to  form  the  common 
ulnar,  or  else  joins  the  mcdinn  basilic  to  form  the  basilic.  It  communicates  with 
tlie  deep  veins  i»f  the  palm  by  a  branch  which  emerges  from  beneath  the  Abductor 
minimi  digiti  muscle. 

The  Common  Ulnar  is  a  short  trunk  which  is  not  constant.  When  it  exists  it 
is  formed  by  the  junction  of  the  two  preceding  veins,  and,  passing  upward  and 
outward,  joins  the  median  basilic  to  form  the  basilic  vein.  When  it  does  not 
exist  the  anterior  and  posterior  ulnar  veins  open  separately  into  the  median 
basilic  vein. 

The  Badial  Vein  commences  from  the  dorsal  surface  of  the  wiist,  comuuini- 
cating  Avith  the  deep  veins  of  the  palm  by  a  branch  which  passes  through  the 
first  interossettus  space.  It  forms  a  large  vessel,  which  ascends  along  the  radial 
side  of  the  forearm  and  receives  numerous  veins  fnun  both  its  surfaces.  At 
the  bend  of  the  elbow  it  unites  with  the  median  cephalic  to  form  the  cephalic 
vein. 

The  Median  Vein  ascends  on  the  front  of  the  forearm,  and  communicates  with 
the  anterior  ulnar  an<l  radial  veins.  At  the  bend  of  the  elbow  it  receives  a  branch 
of  communication  fiom  the  deep  veins,  and  divides  into  two  branches,  the  median 
ce|jhalic  and  median  basilic,  which  diverge  from  each  other  as  they  ascend. 

The  Median  Cephalic,  usually  the  smaller  of  the  two,  passes  outward  in  the 
groove  between  the  ^Supinator  longus  and  Biceps  muscles,  and  joins  with  the 
radial  to  form  the  cejdialic  vein.  The  brunches  of  the  external  cutaneous  nerve 
pass  beneath  this  vessel. 

Tiie  Median  Basilic  Vein  passes  obli<piely  inward,  in  the  groove  between  the 
Biceps  and  Pronator  radii  teres,  and  joins  the  common  ulnar  to  form  the  basilic. 
This  vein  passes  in  front  of  the  brachial  artery,  from  which  it  is  separated  by  a 
fibrous  expansion  (the  bicipital  fanvint)  which  is  given  off  from  the  tendon  of  the 
Biceps  to  the  fascia  covering  the  Flexor  muscles  of  tlie  forearm.  Filaments  of 
the  interna!  cutaneous  nerve  pass  in  front  as  well  aa  behind  this  vessel.' 

Venesection  is  usiisilly  perfurmed  at  the  bcii<l  of  the  elbow,  and  as  a  matter  of  praetit-e  the 
largCht  vein  in  tktf;  situation  is  I'lmuuonly  selected.  This  is  usually  the  lufdiaa  basilic,  and  there 
are  aimtomioal  advantages  and  (iisadvantanes  in  selectini?  this  vein.  The  .idvjiutaiires  are.  that 
in  addition  lo  it.**  beinc  the  largest,  and  therefore  yielding  a  greater  supply  u\'  bl(Mjd,  it  is  the 
least  movable  and  can  Iw  esisily  steadied  on  the  bit-ijiital  faseia  on  which  it  re.sts.  The  disadvan- 
tages are,  that  it  is  in  elnse  relationship  witli  the  brachial  arten'.  separated  only  by  the  bicipital 
fascia;  and  fortnerly,  when  venesection  was  linetpiently  practised,  arterio- venous  aneurism  was 

'  Cniveilhier  siys:  "Numerons  varieties  are  observed  in  the  disposition  of  the  veins  of  the 
tdlx>w ;  sometimes  tlie  common  m<xlian  vein  is  wanting;  but  in  tlu>t<e  c:ii»es  it<  two  branehes  art  fur- 
nished by  the  radial  vein,  .and  the  cephalic  is  itlniost  nlways  in  a  rudimentary  condition.  In  oUier 
(■ases  only  two  veins  iirf  found  at  the  ImmuI  of  the  elbow,  the  radial  and  ulnar,  which  are  continuous, 
without  iiny  demarcation,  with  the  cephalic  and  baiiilic" 
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no  uncommon  result  of  this  practice.  Another  disad van i aire  is,  ihsit  the  median  baailie  is 
crossed  by  some  oi'  the  hraiiehes  of  tlie  inlerriid  entunoous  nerve,  and  thei^e  may  be  divided  in 
the  operation,  giving  rise  to  "traumatie  neuraljijia  ol'  extreme  intensity"  (Tiilaux), 

Tlie  Basilic  Vein  is  of  considerable  size,  formed  by  the  coalescence  of  the 
cr»mmon  ulnar  vein  with  the  median  basilic.  It  passes  upward  along  the  inner 
side  of  the  Biceps  muscle,  pierces  the  deep  fascia  a  little  below  the  middle  of  the 
anil,  aud,  ascending  in  the  course  of  the  brachijil  artery,  terminates  by  joining 
the  venje  comites  of  that  vessel  to  form  the  axillary  vein. 

The  Cephalic  Vein  courses  along  the  outer  border  of  the  Biceps  muscle,  lying 
in  the  same  groove  with  the  upper  external  cutaneous  branch  of  the  muscnlo-spiral 
nerve,  to  the  tipper  third  of  the  unn  ;  it  then  passes  in  the  interval  between  the 
Pectoralis  major  and  Deltoid  muscles,  lying  in  the  same  gniove  with  the  descending 
branch  of  tlie  acroiuiat-thoracic  artery.  It  jiierces  the  costo-eonicoid  raend)nine, 
and  terminates  in  the  axillary  vein  jnsi  below  the  clavicle.  This  vein  is  ocea- 
sionally  connected  with  the  external  jugular  or  subclavian  by  a  branch  which 
passes  fi"om  it  ufiward  in  front  of  the  chivicle. 

The  Deep  Veins  of  the  Upper  Extremity  follow  the  course  of  the  arteries, 
forming  their  venie  comites.  They  are  generally  two  in  number,  one  lying  on 
each  side  of  the  corresponding  artery,  and  they  are  connected  at  intervals  by 
short  transverse  branches. 

There  are  two  digital  veins  accompanying  each  artery  nlong  the  sides  of  the 
fingers:  these,  uniting  at  their  base,  pass  along  the  interosseous  spaces  in  the 
palm,  ami  terminate  in  the  two  vense  comites  which  accompany  the  superficial 
palmar  arch.  Branches  from  these  vessels  on  the  radial  side  of  the  hand  accom- 
pany the  superficialis  voIje,  and  on  the  ulnar  side  terminate  in  the  ileep  ulnar 
veins-  The  deep  idnar  veins^  as  they  pass  in  front  of  the  wrist,  communicate  with 
the  interosseous  and  superficial  veins,  and  at  the  elbow  unite  with  the  deep  radial 
veins  to  form  the  ven:i?  comites  of  the  brachial  artery. 

The  Interosseous  Veins  accompany  the  anterior  and  posterior  interosseous 
arteries.  The  anterior  interosseous  veins  commence  in  front  of  the  wrist,  where 
they  communicate  with  the  deep  radial  and  ulnar  veins  ;  at  the  upper  part  of  the 
forearm  they  receive  t!ie  posterior  interosseous  veins,  and  terminate  in  the  vente 
comites  of  the  ulnar  nrtery. 

Tlie  Deep  Palmar  Veiiois  accompany  the  deep  palmar  arch,  being  formed  by 
tributaries  which  accompany  the  ramifications  of  that  vessel.  They  commtinicate 
with  the  deep  ulnar  veins  at  the  inner  side  of  the  hand,  and  on  the  outer  side 
terminate  in  the  vens«  comites  of  the  radial  artery.  At  the  wrist  they  receive  a 
dorsal  and  a  palmar  tributary  from  the  thumb,  and  tmite  with  the  <leep  radial 
veins.  Accompanying  the  radial  artery,  these  vessels  terminate  in  tlie  venae 
comites  of  the  brachial  artery. 

The  Brachial  Veins  are  placed  one  on  each  side  of  the  brachial  artery, 
receiving  tributaries  correspi>uding  with  the  branches  given  oft"  from  that  vessel ; 
at  the  lower  margin  of  the  axilla  they  unite  with  the  basilic  to  form  the  axillary 
vein. 

These  deep  veins  have  numerous  anastomoses,  not  only  with  each  other,  but 
also  with  the  superficial  veins. 

The  Axillary  Vein  is  of  large  size,  and  formed  by  the  junction  of  the  ven^B 
comites  of  the  brachial  artery  with  the  basilic  vein.  It  commences  at  the  lower 
part  of  the  axillary  space,  increases  in  size  as  it  ascends  by  receiving  tributaries 
corresponding  with  the  branches  of  the  axillary  artery,  and  terminates  imme- 
diately beneath  the  clavicle  at  the  lower  bonier  of  the  first  rib,  where  it  becomes 
the  subclavian  vein.  This  vessel  is  covered  in  front  by  the  Pectoral  muscles  and 
costo-coracoid  membrane,  antl  lies  on  the  thoracic  side  of  the  axillary  artery, 
which  it  partially  overlaps.  Near  its  termination  it  receives  the  cephalic  vein. 
This  vein  is  provided  with  a  pair  of  valves  opposite  the  lower  border  of  the  Sub- 
scapularis  muscle;  valves  are  also  found  at  the  termination  of  the  cephalic  and 
subscapular  veins. 
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Surgical  Anatomy.— Tliere  are  seven)  jKiints  of  surdcmil  mterest  in  c<^iiiicetion  with  the 
•fltillun'  vfii].  Btitik'  m<m'  suptTficiaK  larger,  and  slightly  nvf rlappini;  the  axilian'  arterj-,  it  is 
more  liable  to  be  waunr!i'<l  in  tho  iiperation  of  extirpation  ot  thi3  axlllarv  plands,  e&pofially  as 
thesie  glands,  when  iIisea>n'fL  aix'  apt  to  heeonie  adherent  to  the  vessel.  When  wounded  there 
is  always  a  danger  of  air  l»ein;jf  drawn  int4)  it8  interior,  and  death  resulting.  TliJs  is  dtie  not  only 
to  the  fact  that  it  ipi  near  the  thorax,  and  therelore  Itsihle  to  be  influenee<J  by  the  respinitory 
moveiucuts,  but  al.s*)  Ifceause  it  ia  adherent  by  its  anterior surtiice  to  the  eo8tOM?onieoiii  meuibrdue, 
and  therefore  if  wtiunded  is  likely  to  remain  patulous  and  favur  the  chance  nf  air  l>t>inp  snekc<i 
in.  'rhj*i  adhesitin  of  the  vein  to  the  fascia  prevents  its  collapsing,  and  therefore  favors  the 
furious  bleedini;  which  takea  place  in  thesie  eases. 

To  avoid  woundini.'  the  axillary  vein  in  the  extirnation  of  caneeroug  glands  from  the  axilla, 
no  sharp  cutting  instruments  should  lx»  used  after  tlie  axillarj'  cavity  has  been  treely  ex  posed,  j 
and  care  should  W  taken  to  use  no  undue  force  in  isolating  the  glands.     Slmuld  the  vein  be  so] 
imbedded  in  the  malignant  depo^^it  that  the  latter  canrhit  \^  remnveil  without  taking  away  a  | 
of  the  vein,  this  must  Iw  done,  the  vessel  having  Ix-eii  tirsl  liiratured  ab«»ve  and  Wluw. 

The  Subclavian  Vein,  the  continiiation  of  tie  axillary,  exter^ds  from  the  lower 
border  of  the  fii"st  rib  to  the  inner  end  of  the  sterno-davicular  articulation,  where 
it  unites  with  the  internal  Jugular  to  form  the  innominate  vein.  It  is  in  relation, 
in  front,  with  the  clavicle  and  Subclavius  muscle;  behind,  with  the  subclavian 
artery,  from  which  it  is  separated  internally  by  the  Scalenus  antieus  muscle  and 
phrenic  nerve.  Below,  it  rests  in  a  depression  on  the  first  rib  and  upon  the  pleura. 
Above,  it  is  covered  by  the  cervical  fascia  and  integument. 

The  subclavian  vein  oc€a,sionally  rises  in  the  neck  to  a  level  with  the  third  part 
of  the  .subclavian  artery,  and  in  two  instances  has  been  seen  passing  with  this  vessel 
behind  the  Scalenus  antieus.  This  ves.sel  is  u.sually  provided  with  valves  about 
an  inch  fi'<»m  its  termination  in  the  innominate,  just  external  to  the  entrance  of  the 
external  jugular  vein. 

Tributaries.' — It  receives  the  external  and  anterior  jugular  veins  and  a  small 
branch  from  the  cephalic,  outside  the  Scalenus,  and  on  the  inner  side  of  that 
muscle  the  internal  jugular  vein.  At  tlie  angle  of  junction  with  the  internal 
jugular  the  left  subclavian  vein  receives  the  thoracic  duct,  while  the  right  sub- 
clavian vein  receives  the  right  lymphatic  duct. 

The  Innominate  or  Bracliio-cepiialic  Veins  (Fig.  388)  are  two  large  trunks, 
placed  one  mw  each  side  i)f  the  root  of  the  neck,  and  foraied  by  the  union  of  the 
internal  jugular  and  subclavian  veins  of  the  corresponding  side. 

The  Right  Innominate  Vein  is  a  short  vessel,  an  inch  in  length,  which  com- 
mences at  the  inner  end  of  the  clavicle,  and,  passing  almost  vertically  dftwnward, 
joins  with  the  left  innominate  vein  just  below  the  cartilage  of  the  first  rib,  close  to 
the  right  b<u-der  of  the  sternum,  to  form  the  siiperiru'  vena  cava.  It  lies  superficial 
and  external  to  the  innominate  artery;  on  its  right  side  the  pleura  is  interposed 
between  it  and  the  apex  of  the  lung.  This  vein,  at  the  angle  of  junction  of  the 
internal  jugular  with  the  subclavian,  receives  the  right  vertebral  vein,  and,  lowepi 
down,  the  right  internal  mammary,  right  inferior  thyroid,  and  sometimes  the 
right  superinr  intercostal   veins. 

The  Left  Innominate  Vein,  about  two  and  a  half  inches  in  length,  and  larger 
than  the  right,  passes  from  left  to  right  across  the  up])er  and  front  part  of  the  chest, 
at  the  same  time  inclining  downward,  to  unite  with  its  fellow  of  the  opposite 
side,  forming  the  aupenor  vena  cava.  It  is  in  relation,  in  fnuit.  with  the  first 
piece  of  the  sternum,  from  which  it  is  separated  by  the  Steriio-liyMid  atid  Sterno- 
thyroid muscles,  the  thymus  gland  or  its  remains,  atid  some  loose  areolar  tissue. 
Behind,  it  lies  across  the  roots  of  the  three  large  arteries  arising  from  the  arch  nf 
the  aorta.  This  vessel  is  joined  by  the  left  vertebral,  left  internal  mamtuary,  left 
inferior  thyroid,  and  the  left  superior  intercostal  veins,  and  occasionally  some  thymic 
and  pericardiac  veins.     There  are  no  valves  in  the  innrtminate  veins. 

Pectiliarities.  — Soujctimes  the  innominate  veins  open  separately  into  (he  right  auricle  ;  in 
such  c;l^e^  the  riiibt  vein  takes  the  ordiiiarv  course  of  the  superior  vena  cava  ;  but  the  letV  vein, 
after  communicating  by  a  small  branch  with  the  right  one,  pns.'H's  in  front  of  the  nwt  of  the  left 
hujg.  and.  turniuir  to  (he  back  of  tlie  heart,  rt'ceives  the  eanliac  veins  and  terminates  in  the  back 
of  Hie  right  auricle.  This  <M'easiunal  condition  of  (he  veins  in  the  adnlt  is  a  regular  one  in  the 
f€elus  at  an  early  perioiK  and  the  two  vessels  arc  jK:i-si.stcnt  in  birds  and  some  mammalia.     The 
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subsequent  chan^'es  which  take  place  in  these  vessels  are  the  following:  The  eommunicaling 
branch  lietwuen  (he  two  tninks  enlarges  and  forms  the  ftiture  left  innominate  xeiii ;  the  re- 
maining part  <jf  the  left  trunk  ia 
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obliterated  as  far  aa  the  bean, 
where  it  remains  pervious  and 
lonns  the  coronan-  ninus ;  a 
remnant  of  the  obliierated  vessel 
ig  heen  iu  adult  life  as  a  fibrous 
band  passine  alotii;  the  back  of 
the  left  auricle  and  in  front  of 
the  HHit  oi'  the  left  !uup.  called 
by  Mr.  Marbhall  (he  vtntiijial 
fold  of  (h*  pniatrtftum. 

The  internal  mammary 
▼eina,  two  in  nmnber  to 
each  artery,  follow  the 
course  of  that  vessel,  and  re- 
ceive branches  correspond- 
ing with  those  derived  from 
it.  The  two  veins  of  each 
side  unite  into  a  swingle 
trunk,  wbich  terminates  in 
the  innominate  vein. 

The  inferior  thsrroid  reins, 
two,  fretjuciitlj  three  or 
four,  in  number,  arise  in 
the  venous  plexus  on  the 
thyroid  body,  communicat- 
ing with  the  middle  and 
superior  thyroid  veins.  The 
left  one  descends  in  front 
of  the  trachea  behind  the 
Sterno-thyroid  muscle,  com- 
municating with  its  fellow 
by  transverse  branches,  and 
terminates  in  the  left  in- 
nomiiuite  vein.  The  right 
one,  which  is  pbu-ed  a  little 
to  the  right  of  the  median 
line,  opens  into  the  right 
innominate  vein  just  at  its 
junction  with  ihe  superior 
vena  cava.  These  vein.«* 
receive  oes«tfdiageal.  tra- 
cheal, and  inferior  lanij- 
gea!  veins,  and  are  pro- 
vi<led  with  valves  at  their 
termination  iu  the  innom- 
inate veins. 

Tiie  Superior  Intercos- 
tal Veins  return  the  blood 
from  the  upper  intercostal 
spaces. 

The  right  supeHor  int*ir^ 
cnRtaJ,  much  smaller  than 
the  left,  closely  corresponds 
with  the  superior  intercan- 
tal  artery,  receiving  the 
blood  from  the  first  or  first  and  second  intercostal  8])aces,  and,  passing  down- 
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ward,  terminates  in  the  vena  azygos  major.     Occasionally  it  opens  into  the  right 
innominate  vein. 

The  fj'ft  superior  intercofttal  is  always  larj^er  than  the  right,  but  varies  in  size 
in  different  siihjeiUs,  being  small  when  the  left  upper  azygos  vein  is  large,  and  tnce 
verttd.  It  18  usually  formed  by  branches  from  the  two  or  three  upper  intercostal 
spaces,  and,  ^miSsing  across  the  arch  of  the  aorta,  terminates  in  the  left  innominate 
vein.     The  left  bronchial  vein  and  the  left  superior  phrenic  open  into  it. 

The  Superior  Vena  Cava  receives  the  blood  which  is  conveyed  to  the  heart  from 
the  whole  of  the  upper  half  of  the  body.  It  is  a  short  trunk,  varying  from  two 
inches  and  a  half  to  three  inches  in  length,  fm-med  by  the  junction  of  the  two 
innominate  veins.  It  commences  immediately  below  the  cartilage  of  the  first  rib 
close  tn  the  sternum  on  the  right  side,  and,  descending  vertically,  enters  the  peri- 
cardium about  an  inch  and  a  half  above  the  heart,  and  terminates  in  the  upper  part 
of  the  right  auricle  opposite  the  upjjer  border  of  the  third  left  costal  cartilage.  In 
its  course  it  describes  a  slight  curve,  the  convexity  of  which  is  turned  to  the  right 
side. 

Relations. — In  front  with  the  pericardium  and  process  of  cervical  fascia  which 
is  continuous  with  it:  this  separates  it  from  the  thymus  gland  and  from  the  ster- 
num; hehinJ,  with  the  root  of  the  right  lung;  on  its  r/V////  fn'th\  with  the  phrenic 
nerve  and  right  pleura  ;  on  its  h'ft  siiU\  with  the  commencement  of  the  innominate 
artery  and  ascending  part  of  the  aorta.  The  portion  contained  within  the  peri- 
cardium is  covered  by  the  serous  layer  of  that  membrane  in  its  anterior  three- 
fourths.  It  receives  the  vena  azygos  major  just  before  it  enters  tlie  pericardium, 
and  several  small  veins  from  the  pericardium  and  parts  in  the  mediastinum.  The 
superior  vena  cava  has  no  valves. 

The  Azygos  Veins  connect  together  the  superior  and  inferior  ven.Te  cavae,  sup- 
plying the  |ilace  of  those  vessels  in  the  part  of  the  chest  which  is  occupied  by  the 
heart. 

The  larger,  or  rujht  azygos  vein  (vena  azygos  major),  commences  opposite  the 
first  or  second  lumbar  vertebra  by  a  branch  from  the  right  lumbar  veins  (the 
tueetuHiuf  btmhar);  sometimes  by  a  branch  from  the  right  renal  vein  or  froui  the 
inferior  vena  cava.  It  enters  the  thorax  through  the  aortic  opening  in  the  Dia- 
jdiragm,  and  passes  along  the  right  side  of  the  vertebral  column  to  the  fourth  ilorsal 
vertebra,  where  it  arches  forward  over  the  root  of  the  right  lung,  and  terminates 
in  the  superior  vena  cava  just  before  that  vessel  enters  the  pericardium.  Whilst 
piLSsing  through  the  aortic  opening  of  the  Diaphragm  it  lies  with  the  thoracic 
duct  on  the  right  side  of  the  aorta,  and  in  the  thorax  it  lies  upon  the  intercostal 
arteries  on  the  right  side  of  the  aorta  and  thoracic  duct,  and  is  partly  covered  by 
pleura. 

Tributaries. — Ir  receives  nine  or  ten  lower  intercttstal  veins  <>f  the  right  side, 
the  vena  azygos  minor,  several  (esophageal,  mediastinal,  and  ])ericardial  veins; 
near  its  tennination,  the  right  bronchial  \'ein  :  ami  generally  the  right  superior 
intercostal  vein.  A  few  imperfect  valves  are  found  in  this  vein,  but  its  tributaries 
are  provided  with  complete  valves. 

The  intercostal  veins  on  the  left  side,  below  the  two  or  three  upper  intercostal 
spaces,  usually  form  two  trunks,  named  the  left  lower  and  the  left  upper  azygos  i 
veins. 

The  hfi  lower  J  or  smaller  azyiios  vein  (vena  azygos  minor),  commences  in  the 
lumbar  region  by  a  branch  from  one  of  the  lumbar  veins  (ascendiny  htmhar)  or 
from  the  left  renal.  It  passes  into  the  thorax  through  the  left  crus  of  the  Dia- 
phragm, and.  ascending  on  the  left  side  of  the  spine  as  high  as  the  seventh  or 
eighth  (bn-sal  vertebra,  j>asses  across  the  column,  behind  the  aorta  and  thoracic 
duct,  to  terminate  in  the  right  azygos  vein.  It  receives  the  four  or  five  lower  inter- 
costal veins  of  the  left  side,  and  some  oesophageal  and  mediastinal  veins. 

The  It'ft  upper  mi/t/os  vein  varies  according  to  the  size  of  the  left  superior 
intercostal.  It  receives  veins  from  the  intercostal  spaces  between  the  left  superior 
intercostal  vein  and  highest  tributary  of  the  left  lower  azygos.     They  are  usually 
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two  or  tliree  in  niimher,  and  join  to  form  a  trunk  which  ends  in  the  ri^rht  azygng 
vein  or  in  the  left  lower  azygos.  It  tsometimes  receives  the  left  broucbial  vein. 
When  this  vein  if*,  .stuall  or  altogether  wanting,  the  left  superior  intercostal  vein 
will  exten<l  a.s  low  as  the  fifth  or  sixth  intercostal  space.' 

Surgical  Anatomy.— In  obstruction  of  the  superior  vena  cava  the  aiygos  veins  are  one  of 
the  prlncii|>iil  nieiui.s  hy  whieh  the  venous  eirculatitjn  iscarried  uii,  connet'tin!ga.Hihcy  do  the  superior 
and  inferior  voiue  eavje.  and  cuiutuuiucatiiijkr  with  the  CLvnnnoii  ihac  veins  hy  the  asceiicling  lumbur 
veins,  and  with  many  of  the  tribularic?i  of  the  inferior  vena  cava. 

The  bronckiaf  rfhitt  return  the  blood  from  the  substance  of  the  lungs;  that  of 
the  right  side  opens  into  the  vena  azygns  major  near  its  tei*roination  ;  that  of  the 
left  side,  into  the  left  superior  intercostal  vein  or  left  upper  azygos  vein, 

THE  SPINAL  VEINS. 

The  numerous  venous  plexuses  placed  upon  and  within  the  spine  may  be 
arranged  into  fotrr  sets : 

1.  Tho.se  placed  on  the  exterior  of  the  spinal  column  (the  dorsti-spinal  reins). 

2.  Those  situated  in  the  interior  of  the  spinal  canal,  between  the  vertebrae  and 
the  iheca  vertebralis  {meninffo-rachidian  veintt). 

3.  The  veins  of  the  bodies  of  the  vertebne  (venee  basis  vertehrariim). 

4.  The  veitis  of  the  s|OfiaJ  cord  {medulii-spinaf). 
1.  The  Dorsi-spinal  Veina  commence  by  small  branches  which  receive  their 

The  dot»i-i^inal  veituL 
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blood  from  the  integument  of  the  hack  f»f  the  spine  and  from  the  muscles  in  the 
vertebral  grooves.  They  form  a  complicated  network;  which  surrounds  the  spinous 
processes,  the  lamime,  and  the  transverse  and  articular  processes  of  all  the  ver- 
tebrae. At  the  bases  of  ihe  transverse  processes  they  cominunicate,  by  means  of 
ascending  and  descending  branches,  with  the  veins  surrounding  the  contiguous 
vertebne,  and  they  join  with  the  veins  in  the  spinal  canal  hy  branches  which 
perforate  the  ligamenta  aubflava.  Other  branches  pass  obliquely  forward, 
between  the  transverse  processes,  and  communicate  with  the  intrasjiinal  veins 
through  the  intervertebral  foramina.     They  terminate  by  joining  the  verlebml 

•  For  an  account  of  the  arranpeim-nt  of  the  azygos  and  superior  intercostal  veins  in  a  number  of 
ootutecutive  cases  from  llie  sjinie  <li.'^se«  ling-room,  see  a  pa[>er  by  Mr,  B.  (t.  Moriswn  (Jonrnal  of  Atwt- 
otnff  and  Phxfs'iology,  vol.  xiii.  p.  3-l(i/.  The  most  Important  diflerenco  l>elween  his  description  snd  that 
ill  the  Wx\  Is,  that  he  alw«vs  found  two  !s*if»erior  intermsial  veins  on  both  sides,  the  vein  from  thetin%t 
space  L»einjj  separate,  antl  joining  the  cor rcHpo tiding  innoijiinale  vein.  The  lower  {iind  hirjjeri  8U|>e^ 
nor  intercostal  vein  he  describes  iiji  opening  into  the  intygos  on  the  right  and  innominate  on  the  left 
(«ide. 
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veins  in  the  neck,  the  intercostal  veins  in  the  thorax,  and  the  lumbar  and  sacral 
veins  in   the  loins  and  pelvis. 

2.  The  Meningo-rachidian  Veins.— The  principal  veins  contained  in  the  spinal 
canal  lire  situuted  between  the  theca  vertebralis  and  the  vertebrae.  They  consist 
of  two  longitudinal  plexuses,  one  of  which  runs  along  the  posterior  surface  of  the 
bodies  of  the  vertebrae  (anterior  longitudinal  spinal  veins).  The  other  plexus 
[posf trior  loftf/iiufiiital  spinal  veins)  is  placed  on  the  inner  or  anterior  surface  of 
the  laminae  of  the  vertebne. 

The  Anterior  Longitudinal  Spinal  Veins  consist  of  two  large,  tortuous  veins 
which  extend  along  the  whole  length  of  the  vertebral  column,  from  the  foramen 
magnum,  where  they  communicate  by  a  venous  ring  around  that  opening,  to  the 
base  of  the  coccyx,  being  placed  one  on  each  side  of  the  posterior  surface  of  the 
bodies  of  the  vertebne  along  the  margin  of  the  posterior  common  ligament. 
These  veins  communicate  together  opposite  each  vertebra  by  transverse  trunks 
which  pass  beneath  the  ligament,  and  receive  the  large  vena-  basis  i^ertcbrarufn 
from  the  interior  of  the  body  of  each  vertebra.  The  anterior  longitudinal  spinal 
veins  are  least  developed  in  the  cervical  and  sacral  regions.     They  are  not  of 
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Fio.  890.— Vertical  seclimi  ut  iwti  dursal  vertebite,  showing  the  spinal  veins. 

uniform  size  throughout,  being  alternately  enlarged  and  constricted.  At  the 
intervertebral  foramina  they  communicate  with  the  dorsi-spinal  veins,  and  with 
the  vertebral  veins  in  the  neck,  with  the  intercostal  veins  in  the  dorsal  region, 
and  with  the  lumbar  and  sacral  veins  in  the  corresponding  regions. 

The  Postrrior  Lon(jitudinal  Spinal  Veins^  smaller  than  the  anterior,  are 
situated  one  on  each  si4le,  between  the  inner  surface  of  the  laminjc  and  the  theca 
vertebralis.  They  communicate  (like  the  anterior)  opposite  each  vertebra  by 
transverse  trunks,  and  with  the  anterior  longitudinal  veins  by  lateral  transverse 
branches  which  pass  from  behind  forward.  These  veins,  by  branches  which  per- 
forate the  ligamenta  .subflava,  join  with  the  doi-si-spinal  veins.  From  them 
branches  are  given  off  which  pass  through  the  intervertebral  foramina  and  join 
the  vertebral,   intercostal,  lumbar,  and  sacral  veins. 

3.  The  Veiata  of  the  Bodies  of  the  Vertebrae  [rewt'  basis  vertebrarum)  emerge 
fruui  the  foramina  on  their  posterior  surface,  and  join  the  transverse  trunk  con- 
necting the  anterior  longitudinal  spinal  veins.  They  are  contained  in  large,  tor- 
tuous channels  in  the  substance  of  the  bones,  similar  in  every  respect  to  those 
found  in  the  diploe  of  the  cranial  bones.  These  canals  lie  parallel  to  the  upper 
and  lower  surface  of  the  bones.  They  commence  by  small  openings  on  the  front 
and  sides  of  the  bodies  of  the  vertebra\  through  which  cmnmunicuting  branches 
from  the  veins  external  to  the  bone  pass  into  its  substance,  and  converge  to  the 
principal  canal,  which  is  sometimes  double  toward  its  posterior  part,  and  open 
into  the  corresponding  transverse  branch  uniting  the  anterior  longitudinal  veins. 
They  become  greatly  developed  in  advanced  age. 

4.  The  Veins  of  the  Spinal  Cord  {mi'duUi-spinal)  consist  of  a  minute,  tortuous, 
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venous  plexus  whicli  covers  the  entire  surface  of  the  cord,  being  situated  between 
the  pia  mater  and  arachnoid.  These  vessels  emerge  chiefly  from  the  median 
furrows,  and  are  hirgest  in  the  lumbar  region.  Near  the  base  of  the  skull  they 
unite  and  form  two  or  three  small  trunks,  which  communicate  with  the  vertebral 
veins,  and  then  terminate  in  the  inferior  cerebellar  veins  or  in  the  inferior  petro- 
sal sinuses.  Each  uf  the  spinal  nerves  is  accomiianied  by  a  branch  as  far  as  the 
intervertebral  foramina,  where  they  join  the  other  veins  from  the  spinal  canal. 
There  are  no  valves  in  the  spinal  veins. 


VEINS  OP  THE  LOWER  EXTEEMITY,  ABDOMEN,  AND  PELVIS. 


The  V 


itf  the  L( 


Extremity 


subdivided,  like  those  of  ihe 


ems  ot  toe  lj(>wer  l^jXtremity  are  sutKiivnied,  tike  ttiose  ot  ilie  upper, 
into  two  sets,  superficial  and  deep,  the  superficial  veins  being  placed  beneath  the 
integument,  between  the  two  layers  of  superficial  fascia,  the  <leef)  veins  accom- 
panying the  arteries  and  forming  the  vcnie  comites  of  those  vessels.  Both  sets 
of  veins  are  provided  with  valves,  which  are  more  numerous  in  the  deep  than  in 
the  superficial  set^  These  valves  are  also  more  numenms  in  the  lower  than  in 
the  upper  limb. 

The  Superficial  Veins  of  the  Lower  Extremity  are  the  internal  or  lon^  saphen- 
OHH  and  the  exfenttfl  or  sJtort  saphenous. 

On  the  dorsum  of  the  foot  is  a  venous  arch  sitijate<I  in  the  superficial  struc- 
tures over  the  anterior  extremities  of  the  metatarsal  hones.  It  has  its  convexity 
directed  forward,  and  receives  digital  tributaries  from  the  upper  surface  of  the 
toes;  at  its  concavity  it  is  joined  by  numerous  small  veins  which  form  a  plexus 
on  the  dorsum  of  the  foot.  The  arch  terminates  internally  in  the  long  saphenous, 
externally  in  a  short  saphenous  vein. 

The  internal  or  long  saphenous  vein  (Fig.  891)  commences  at  the  inner  side  of 
the  arch  on  the  dorsum  of  the  foot ;  it  ascends  in  front  of  the  inner  malleolus 
and  along  the  inner  side  of  the  leg,  behind  the  inner  margin  of  the  tibia,  ace-om- 
panied  by  the  internal  sajihenous  nerve.  At  the  knee  it  passes  backward  bcliiud 
the  inner  condyle  of  the  femur,  ascends  along  the  inside  of  the  thigh,  and,  pass- 
ing through  the  saphenous  opening  in  the  fascia  lata,  terminates  in  the  femoral 
vein  about  an  inch  and  a  half  below  Poupart's  ligament.  This  vein  receives  in 
its  course  cutaneous  tributaries  from  the  leg  and  thigh,  and  at  the  saphenous 
opening  the  superficial  epigastric^  superficial  circumflex  iliac,  and  external  pudie 
veins.  The  veins  from  the  inner  and  back  part  of  the  thigh  fre((uently  unite  to 
form  a  large  vessel,  which  enters  the  main  trunk  near  the  saphenous  opening ; 
and  sometimes  those  on  the  outer  side  of  the  thigli  join  to  form  another  large 
vessel;  so  that  occasionally  three  large  veins  are  seen  converging  from  different 
parts  of  the  thigh  toward  the  saphenous  opening.  The  internal  saphenous  vein 
communicates  in  the  foot  with  the  internal  plantar  vein  ;  in  the  leg,  with  the 
posterior  tibial  veins  by  branches  which  perforate  the  tibial  origin  of  ihe  Soleus 
muscle,  and  also  with  the  anterior  tibial  veins;  at  the  knee,  with  the  articular 
veins  ;  in  the  thigh,  with  the  femoral  vein  by  one  or  more  branches.  The  valves 
in  this  vein  vary  from  two  to  six  in  number;  they  are  more  numerous  in  the 
thigh  than  in  the  leg. 

The  external  or  short  saphenous  vein  (Fig-  39*2)  commences  at  the  outer  side 
of  the  arch  on  the  dorsum  of  the  foot ;  it  ascends  behind  the  outer  nialleohis, 
and  along  the  onter  border  of  the  tendo  Achillis,  across  which  it  passes  at  an 
acute  angle  to  reach  the  middle  line  of  the  posterior  aspect  of  the  leg.  Passing 
directly  upward,  it  perforates  the  deep  fascia  in  the  lower  part  of  the  popliteal 
space,  and  terminates  in  the  popliteal  vein,  between  the  heads  of  the  Gastro- 
cnemius muscle.'     It  receives  numerous  large  tributaries  from  the  back  part  of 

'  Mr.  Gay  calls  ntleniion  to  the  fact  tfiat  the  external  saphennu**  vein  often  (he  sni,-»  invarialily) 
penetrates  the  fascia  at  or  al>oiit  the  p«»inl  where  ihf  temlnu  of  Uw  iinMnM'nvmut&  commences,  and  runs 
below  the  fascia  in  Ihe  rest  of  if.s  rotir'*e,  or  8omttiiiii-t>  anions  ifxe  musctilur  tibres,  to  join  the  popliteal 
vein.  I  Sec  Gay  on  Varicour  Uisraae  of  iht  Ijovrr  K.ft>nniUc.%  p.  2-1,  where  there  w  also  a  careful  and 
elaborate  description  of  the  branches  of  the  saphcnn  veins.) 
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the  leg.  and  communicates  with  the  deep  veins  on  the  dorsum  of  the  foot  and 
behind  the  outer  malleolus.     Before  it  perforates   the  deep  fascia  it  gives  oft 

a  communicating  branch,  which 
passes  upward  and  inward  to  join 
the  internal  saphenous  vein.  This 
vein  ha«  a  variable  number  of 
valves,  from  three  to  nine  (Gay), 
one  of  whiph  is  always  found  near 
its  termination  in  the  popliteal 
vein.  The  external  saphenous 
nerve   lies   close   beside    this  vein. 


Surgic&l  Anatomy.— The  jwnphena 
veins  are  i»f  eonsidtrabie  siirjLrical  im|>ort- 
ance,  since  a  varicose  eimriition  <if  these 
vessels  is  more  freqiM-ntly  met  with  than 
those  in  oilier  imrts  of  the  bmly,  exw'pt 
perhaps  the  spermatic  and  haenmrrhuidal 
veirjK.  The  course  of  the  internal 
saphenous  is  in  front  of  the  tip  of  the 
nialteohiSt  over  the  suljoutatieous  surface 
of  the  lower  end  of  the  tiMii.  und  then 
alonu  the  internal  tM>rtler  uf  this  lx>ne 
to  the  \iiw\s.  part  t»f  the  internal  contlyle  of 
the  femur,  whence  it  lolluw.s  the  n»nrf>e 
of  the  Siirtorius  muscle,  and  is  represented 
on  the  Hurface  by  a  line  drawn  from  the 

1»osteiior  border  of  the  Sartorius  on  a 
evel  with  the  intemii!  cnniljle  to  the 
.Hjiphenous  openiti^.  The  short  saphenous 
jicH  l>ehin(l  the  extenjal  ntallcolui*,  and 
from  this  follows  the  iniddle  line  of  the 
cidf  U\  just  Mow  the  liani.  It  is  not 
jCenerally  so  av»paTent  l>cneath  the  skin  as 
the  internal  sjiphenous.  B»»th  these  veins 
in  the  leir  arc  ac(^)tnpanied  by  ner\e«,  the 
intcnial  saphenous  bein^  joined  by  its 
e<>uipanion  nerve  just  below  the  level  of 
the  Knee-joint.  I^o  doubt  nnich  of  the 
pain  of  A'aricose  veins  in  the  let:  is  due  to 
this  fact.  On  the  Continent  the  intcnial 
SJiphenous  vein  as  it  rests  on  the  tibia 
just  aUjve  the  ntnlleolus  is  sometimes 
selected   for  venesection. 
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vein 

The   Deep    Veins  of  the  Lower 

Extremity  accompany  the  arteries  and  their  branches, 
and  are  called  the  veno'  ronu'ft:)*  of  those  vessels. 

The  external  and  internal  plantar  veins  unite  to  form 
the  posterior  tibial.  They  accompany  the  posterior 
tibial  artery  and  are  joined  by  the  pcrmu-uf  rrhis. 

The  anterior  tibial  veins  are  formed  by  a  con- 
tinuation upward  of  the  venn?  comites  of  the  dorsalis 
pedis  artery.  They  pa.ss  between  the  tibia  and  fibula, 
throu<;h  the  large  oval  aperture  above  the  interosse- 
ous metnbrane,  and  fonn,  l)y  their  juncti<m  with  the 
posterior  tibial,  the  popliteal  vein. 

The  valves  in  the  deep  veins  are  very  numerous. 

The  Popliteal  Vein  is  formed  by  the  junction  of  the 
wpheLSV7tI^«U"u'S^{'hw"*  venae  comites  of  the  anterior  and' posterior  tibial  ves- 

sels;  it  ascends  through  the  popliteal  space  to  the 
tendinous  aperture  in  the  Adductor  magnus,  where  it  becomes  the  femoral  vein. 
In  the  lower  part  of  its  course  it  is  placed  internal  to  the  artery;  between  the 

4.3 
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heads  of  the  Gastrocnemius  it  is  superficial  to  that  vessel;  but  above  the  knee- 
joint  it  is  close  to  its  outer  side.  It  receives  the  sural  veins  from  the  Gastro- 
cnemius muscle,  the  articular  veins,  and  the  external  saphenous.  The  valves  in 
this  vein  are  usually  four  in  number. 

The  Femoral  Vein  accompanies  the  femoral  artery  through  the  upper  two- 
thirds  of  the  thigh.  In  the  lower  part  of  its  course  it  lies  external  to  the  artery  ; 
higher  up  it  is  behind  it;  and  at  Poupart's  ligament  it  lies  to  its  inner  side  and 
on  the  same  plane.  It  receives  numerous  muscular  tributaries:  the  prufiitida 
femoris  and  deep  external  pudic  veins  join  it  near  Poupart's  ligament  and  about 
an  inch  and  a  half  below  the  internal  saphenous  vein.  The  valves  in  this  vein  are 
four  or  five  in  number. 

The  External  Hiac  Vein  commences  at  the  termination  of  the  femoral,  beneath 
the  cniral  arch,  and,  passing  upward  along  the  brim  of  the  pelvis,  terininutes 
opposite  the  sacro-iliac  synchondrosis  by  uuiting  with  the  internal  iliac  to  form 
the  common  iliac  vein.  On  the  right  side  it  lies  at  first  along  the  inner  side  of 
the  external  iliac  artery,  but  as  it  passes  upward  gradually  inclines  behind  it. 
On  the  left  side  it  lies  altogether  on  the  inner  side  of  the  artery.  It  receives, 
immediately  above  Poupart's  ligament,  the  deep  epigastric  and  deep  circumflex 
iliac  veins  and  a  small  pubic  vein,  corresponding  to  the  pubic  branch  of  the 
obturator  artery.  According  to  Friedreich,  it  frequently  contains  one,  and  some- 
times two  valves. 

The  Deep  Epigastric  Veins. — Two  veins  accomjiany  the  dee])  epigastric  artery  ; 
they  usually  unitv  into  a  single  trunk  before  their  termination  in  the  external 
iliac  vein. 

The  Deep  Circumflex  Iliac  Veins. — Tw^o  veins  accompany  the  deep  circumflex 
iliac  artery.  These  unite  into  a  single  trunk  which  crosses  the  external  iliac 
artery  just  above  Poupart's  ligament  and  terminates  in  the  external  iliac 
vein. 

The  Internal  Iliac  Vein  is  formed  by  the  vena;  comites  of  the  branches  of  the 
internal  iliac  artery,  the  umbilical  arteries  excepted.  It  receives  the  blood  from 
the  exterior  of  the  pelvis  by  the  gluteal,  sciatic,  internal  pudic,  and  obturator 
veins,  and  from  the  organs  in  the  cavity  of  the  pelvis  by  the  biemorrhoidal  and 
vesicf>pro8tatic  plexuses  in  the  male,  and  the  uterine  and  vaginal  plexuses  in  the 
female.  The  vessels  forming  these  plexuses  are  remarkable  for  their  large  size» 
their  frequent  anastomoses,  and  the  number  of  valves  which  they  contain.  The 
internal  iliac  vein  lies  at  first  on  the  inner  side,  and  then  behind  the  inter- 
nal iliac  artery,  and  terminates  opposite  the  sacro-iliac  articulation  by  uniting 
with  the  external  iliac  U\  form  the  common  iliac  vein.  This  vessel  hjus  no 
valves. 

The  internal  pudic  veins  {i'*'me  eonutes)  have  the  same  course  as  the 
internal  pudic  artery.  They  receive  tributaries  corresponding  to  the  branches 
of  the  artery,  except  the  tributary  corresponding  to  the  dorsal  artery  of  the 
penis ;  that  is,  the  dorsal  vein  of  the  penis,  which  opens  into  the  prostatic 
plexus. 

The  haemorrhoidal  plexus  surrounds  the  lower  end  of  the  rectum,  being  formed 
by  the  superior  hsemorrhoidal  veins  (tributaries  of  the  inferi(>r  mesenteric),  and 
the  middle  and  inferior  biemorrhoidal,  which  terminate  in  the  internal  iliac.  The 
portal  and  general  venous  systems  have  a  free  communication  by  means  of  the 
branches  composing  this  plexus. 

Surgical  Anatomy. — ^The  veins  of  this  plexus  art"  apt  to  bocomo  dilated  and  varicose  and 
form  pile8.  This  is  juirtly  due  ti»  the  free  oouiiuunieatinn  iM'twetri  lU*:  piTtul  and  systemic  cin-u- 
latiua  which  here  vKitHs.  *•  tbat  any  obstniction  to  the  flitw  iil"  bliXKl  tliroviijh  ciiber  the  inferior 
vena  cava  or  its  main  tributaries,  or  llmiu^di  the  piirt;d  vein.  U'ini>i  to  produw  passive  (.-onccst ion 
of  this  plexus.  The  t-onditiorj  is  also  uartly  due  to  the  fact  that  the  vessels  are  contained  in 
very  !<H>se.  lax  connective  tissue,  so  that  they  get  less  support  from  snrrounding  structures 
than  most  other  veins,  and  are  less  capable  of  resisting  increased  blood -pressure.  And, 
finally,  the  oondidoD  ia  favored  by  gravitation,  innsuiueh  as  the  portal  vein  contains  no 
vidves. 
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The  vesico-prostatic  plexus  surrouridg  the  neck  ami  base  '"f  the  blatlder  and 
prostate  ^land.  It  eomraunicates  with  the  hitniorrhoidal  plexus  behind,  and 
receives  the  dorsal  vein  of  the  penis,  which  enters  the  ])elvi8  beneath  the  subpubic 
ligament.  This  plexus  is  supported  iipon  the  sides  of  the  bladder  by  a  reflection 
of  the  pelvic  iiiscia.  The  veins  composing  it  are  very  liable  to  become  varicose, 
and  often  contain  hard,  earthy  concretions,  called  phleboliths. 

Surgical  Anatomy. — ^This  plexus  is  wounded  in  the  lateral  operation  of  lithotomy,  and  it  is 
tlirouph  it  that  sepuc  matter  tinils  its  way  into  the  general cin-ulat ion  after  this  upcration. 

The  dorsal  vein  of  the  penis  is  a  vessel  of  large  size  which  returns  the  blood 
from  the  body  of  that  organ.  At  first  it  consists  of  two  branches,  which  are 
contained  in  the  groove  on  the  dorsum  of  the  penis,  and  it  receives  veins  from  the 
ghios,  the  corpus  spongiosum,  and  numerous  superficial  veins  ;  these  unite  near  the 
root  of  the  penis  into  a  single  trunk,  which  passes  through  the  suspensory  ligament 
of  the  penis,  pierces  the  triangular  ligament  beneath  the  pubic  arch,  and  divides 
into  two  branches,  which  enter  the  prostatic  jdexus. 

The  vaginal  plexus  sunoundsthe  mucous  membrane,  being  especially  developed 
at  the  orifice  of  the  vagina;  it  communicates  with  the  vesical  jjlexus  in  front,  and 
with  the  hiemorrhoidal  plexus  behind. 

The  uterine  plexus  is  situated  ahmg  the  sides  and  superior  angles  of  the  uterus, 
between  the  layers  of  the  broad  ligament,  receiving  large  venous  canals  (the  uterine 
ifinufti'is}  from  the  substance  of  the  uterus,  The  veins  composing  this  plexus 
anastomose  fi*e(juemly  with  each  other  and  with  the  ovarian  veins.  They  are  not 
tortuous  like  the  arteries. 

The  Common  Diac  Veins  are  formed  by  the  union  of  the  external  and  internal 
iliac  veins  in  front  of  the  sacro-iliac  articulation:  passing  obliijuely  upward 
toward  the  right  side,  they  terminate  upon  the  intervertebral  substance  between 
the  fourth  and  fifth  lutnbar  vertebrae,  where  the  veins  of  the  two  sides  unite  at  an 
acute  angle  to  form  the  inferior  vena  cava.  The  nght  eommou  iliae  is  shorter 
than  the  left,  nearly  vertical  in  its  directioti,  and  ascends  behind  and  then  to  the 
outer  side  of  its  corresponding  artery.  The  !*/t  eoMi/ufti  ifiae,  longer  and  more 
obiiipte  in  its  course,  is  at  first  situated  on  the  inner  side  of  the  corresponding 
artery,  and  then  behind  the  right  common  iliac.  Each  common  iliac  receives  the 
ilio-lumbar,  and  sometimes  the  lateral  sacral,  veins.  The  left  receives,  in  addition, 
the  middle  sacral  vein.      No  valves  are  fotind  in  these  veins. 

The  middle  sacral  veins  accompany  the  corresjjtmding  artery  along  the  front 
of  the  sacrum,  and  terminate  in  the  left  common  iliac  vein  :  occasionally  in  the 
angle  of  jimctiou  of  the  two  iliac  veins. 

Peculiarities.— The  left  common  iliac  vein,  instead  of  joining  with  thf  ri^ht  in  its  usual 
ixjsitioii,  iiefa^ionidly  ascends  oti  the  left  aide  of  the  aorta  its  hijjh  as  the  kidney,  where,  after 
rei-eiinnv  the  left  renal  vein,  it  enxsses  over  the  aonu,  and  then  joins  with  the  riKht  vein  to  form 
the  vena  cava.  In  these  «»scs  the  two  e^inimon  iliacs  are  connected  by  a  small  communicating 
branch  at  the  J^pot  where  they  are  usually  united.' 

The  Inferior  Vena  Cava  returns  to  the  heart  the  blood  from  all  the  parts  below 
the  Diaphragm.  It  is  formed  by  the  junction  of  the  two  common  iliac  veins  <"n 
the  right  side  of  the  intervertebral  substance  between  the  fourth  and  fifth  lumbar 
vertebrjc.  It  passes  u|iward  along  the  front  of  the  spine  on  the  right  side  of  the 
aorta,  and,  having  reached  the  under  surface  of  the  liver,  is  contained  in  a  groove 
in  its  posterior  sut*face.  It  then  perforates  the  central  tendon  of  the  Diaphragm, 
enters  the  pericardium,  where  it  is  covered  by  its  serous  layer,  and  terminates  in 
the  lower  and  back  part  of  the  right  auricle.  At  its  termination  in  the  auricle  it 
is  provi^lc"!  with  a  valve,  the  EH^farhidtf,  which  is  of  large  size  during  fietal  life. 

Relations. — In  fnutt^  from  below  upward,  with  the  mesentery,  right  spermatic 
artery,  transver-se  portion   of  the  duodenum,  the  pancreas,  portal   vein,  and  the 

*  See  two  cnses  which  have  been  described  by  Mr.  WaLshnm  in  the  St,  Bartholomevfs  Hospital 
RtporUy  vols,  xvi.  and  xvii. 
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posterior  surface  of  the  liver,  which  partly  atnd  occasionally  compk-tely  stirroun<li 
it;  behiml,  with  the  vertebral  column,  the  ri^ht  crus  of  the  Diaphragm,  the  right 
renal  and  lumbar  arteries,  right  semilunar  ganglion ;  on  the  left  side,  with  the 
aorta. 

Tributaries. — It  roccives  in  its  course  the  following  veins : 

Lumbar.  Suprarenal. 

Right  Spermatic.  Phrenic. 

Renal.  Hepatic. 

Peculiarities.— /«  Fosttion. —Thm  vessel  is  sometimes  placed  on  the  left  side  of  the  aorta, 
as  higli  as  tbt  left  renal  veins,  after  receivintr  which  it  oranes  over  tu  its  usual  po.siti(»ij  on  the 
right  side  ;  or  it  umy  l>e  placed  altogether  itn  the  left  side  of  the  !it»rta,  ha  far  ujiwunl  a.**  its  u-r- 
niiiation  in  the  heart  ;  in  such  cases  the  abduiuinal  and  ihoraeie  viscera,  together  with  the  creat 
sssels,  are  all  tninsprjsed. 

Pfii'nftif  TtsriniiHttion. — Occasionally  the  inferior  vena  cava  joins  the  right  azygos  vein, 
litch  is  then  of  lart'e  size.  In  such  cases  the  superior  cava  receives  the  wliole  of  the  bltiod 
fi"<jm  the  body  Iwfore  transmitting  it  to  the  right  auricle,  except  tlie  blotid  frutn  the  hepatic  veins, 
which  passes  directly  into  the  right  auricle. 

The  lumbar  veins,  four  in  number  on  each  side,  collect  the  blood  by  dorsal 
tribtitarie.s  from  the  muscles  and  integument  of  the  buns  and  by  abdominal  tribu- 
taries from  the  walls  of  the  abdomen,  where  they  commitnicate  with  the  epigastric 
veins.  At  the  spine  they  receive  veins  from  the  spinal  plexuses,  and  then  pass 
forward,  round  tlie  sides  of  the  bodies  of  the  vertebra*  beneath  the  Psoas  magnus, 
and  terminate  at  the  back  part  of  the  inferior  cava.  The  left  lumbar  veins  are 
longer  than  the  right,  ami  pass  behind  the  aorta.  The  lumbar  veins  are  connected 
together  byalongitu<linaI  vein  which  passes  in  front  of  the  transverse  processes  of  the 
lumbar  vertebn\;,  and  is  called  tFie  (wemUmf  htmhttr.  It  forms  the  most  fre^juent 
origin  of  the  corresponding  vena  azygos,  and  serves  to  connect  the  common  iliac, 
ilio-liimhar,  lumbar,  and  azygos  veins  of  the  corresponding  side  of  the  body. 

The  Bpermatic  veins  emerge  from  the  hack  of  the  testis,  and  receive  tributaries 
from  the  epididymis;  they  unite  and  form  a  e<tnvfdutcd  jdexus  called  the  */>*TW</f/<" 
plexus  (ph'xuH  pampinifi^ntik),  which  forms  the  chief  mass  of  the  cord  :  the  vessels 
composing  this  plexus  are  very  nomerous.  and  ascend  along  the  cord  in  front  of 
the  vas  deferens  ;  below  the  external  abdominal  ring  they  nnite  to  form  three  or 
four  veins,  which  jmss  along  the  sjiermatic  canal,  and,  entering  theahdomen  through 
the  internal  abdominal  ring,  coalesce  tn  form  two  veins,  which  ascend  on  the  Psoas 
muscle  behind  the  peritonetim,  lying  one  on  each  side  of  the  spermatic  artery,  ami 
unite  to  form  a  single  vein,  which  opens  on  the  right  side  into  the  inferior  vena 
cava  at  an  acute  angle;  on  the  left  side  into  the  left  renal  vein  at  a  right  angle. 
The  spermatic  veins  are  provided  with  valves.'  The  left  spermatic  vein  passes 
behind  the  sigmoid  flexure  of  the  colon,  and  is  thus  exposed  to  pressure  from  the 
contents  of  that  bowel. 

Surgical  Anatomy. — The  spennatic  veins  are  ven*  frequently  varicose,  constituting  the 
disease  known  as  varic€»cele.  Thongb  it  is  quite  possible  that  the  originating  cause  of  this 
affection  iHiiy  I n'  a  congenital  abnormality  either  iti  the  sijse  or  number  of  the  veins  of  the 
pampiniform  plexus,  still  it  aiust  K*  admitted  that  tbi're  aiv  many  auattiiuicid  reasons  why  the^^? 
veins  should  liecome  varicose— viz.  the  imperfect  support  alforJed  to  them  by  the  loose  tiissueof 
the  scrotum  ;  their  great  length  ;  their  vortioal  course  ;  their  dervcndent  position  ;  their  pie xi form 
arnmgeiHcnt  in  the  scrotum,  with  their  ttTtuitiation  iti  rmestnali  vein  in  the  alulonien  :  their  few 
an<l  itnt>erfect  valves,  and  tlie  fact  that  they  maybe  suhjected  to  jtressurc  in  their  i>u.ssage 
llm)ugh  tlie  abdominal  wall. 

The  ovarian  veins  are  analogous  to  the  spermatic  in  the  male  ;  they  form  a 
plexus  near  the  ovary  and  in  the  broad  lig.iment  and  Fallopian  tube,  cotumuni- 
eating  with  the  uterine  plexus.  They  terminate  in  the  same  way  as  the  spermatic 
veins  in  the  male.  Valves  are  occasionally  found  in  these  veins.  These  vessels, 
like  the  uterine  veins,  become  much  enlarged  during  pregnancy. 

'  Rivington  has  pointetl  out  that  a  v.ilve  is  usually  found  at  the  orilu-es  nf  \m\\\  the  ri«ht  arvl 
t  spermatic  veins.  When  no  valves  exist  at  the  oiK-ning  of  the  left  fjj^rmrttic  vein  into  the  K-fl 
renal  vein,  valves  are  generally  pre.sent  in  the  left  rennl  vein  within  a  quarter  of  an  inch  from 
tlie  orifice  of  the  spennatic  vem  {JounuU  oj  Aiuitomy  and  Phj/*iolo^if,  vol.  vit.  p.  163). 
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The  renal  veins  are  of  large  size,  and  placed  in  front  of  the  renal  arteries.* 
The  left  ss  longer  than  the  right,  and  j»asses  in  front  of  the  a^rta,  just  below  the 
origin  of  the  superior  mesenteric  artery-  It  receives  the  left  spermatic,  the  left 
inferior  phrenic,  and,  generally,  the  left  suprarenal  veins.  It  opens  into  the  vena 
cava  a  little  higher  than  the  right. 

The  anprarenal  veina  terminate,  on  the  right  aide,  in  the  vena  cava ;  on  the 
left  side,  in  the  left  renal  or  phrenic  vein. 

The  phrenic  veina  follow  the  course  of  the  phrenic  arteries.  The  two  8uperioi\ 
of  small  size,  accompany  the  phrenic  nerve  and  comes  nervi  phrenici  artery,  and 
join  the  internal  mammary.  The  two  inferior  phrenic  veins  follow  the  course  of 
the  phrenic  arteries,  and  terminate*  the  right  in  the  inferior  vena  cava,  the  left  in 
the  left  renal  vein. 

The  hepatic  veins  commence  in  the  substance  of  the  liver,  in  the  capillary 
terminatittns  of  the  portal  vein  and  hepatic  artery:  these  tributaries,  gradually 
uniting,  usually  form  three  hirge  veins,  which  converge  toward  the  posterior 
surface  of  the  liver  and  open  into  the  inferior  venu  cava,  whilst  that  vessel  is 
situated  in  the  groove  at  the  hack  part  of  this  organ.  Of  these  three  veins,  one 
from  the  right,  and  another  from  the  left  lobe,  open  oblitjuely  into  the  inferior 
vena  cava,  that  from  the  middle  of  the  organ  and  lobulus  8pigelii  having  a  straight, 
course.  The  hepatic  veina  run  singly^  and  are  in  direct  contact  with  the  hepatic 
tissue.     They  are  destitute  of  valves. 

The  Portal  System  of  Veins. 

The  portal  venous  system  is  composed  of  four  large  veins  which  collect  the 
venous  blood  from  the  viscera  of  digestion.  The  trunk  formed  hy  their  uni<in 
{I'f'un  portff)  enters  the  liver  and  ramifies  throughout  its  substance,  and  its 
branches,  again  emerging  from  that  organ  as  the  hepatic  veins,  terminate  in  the 
inferior  vena  cava.  The  branches  in  this  vein  are  in  all  cases  single  and  destitute 
of  valves. 

The  veins  forming  the  portal  system  are — the 

Superior  Mesenteric.  Inferior  Mesenteric. 

Splenic.  Gastric, 

The  superior  mesenteric  vein  returns  the  blood  from  the  small  intestines  and 
from  the  Ciecum  and  ascending  and  transverse  portions  of  the  colon,  correspond- 
ing with  the  distribution  <»f  the  branches  of  the  superior  mesenteric  artery.  The 
large  trunk  foriued  by  the  union  of  these  branches  ascends  along  the  right  side 
and  in  front  of  the  corresponding  artery,  passes  in  front  of  the  transverse  por- 
tion of  the  duodenum,  and  unites,  behind  the  ujjper  border  of  the  pancreas,  with 
the  splenic  vein  to  form  the  vena  portne.     It  receives  the  right  gastro-epiploic  vein. 

The  splenic  vein  commences  by  five  or  six  large  branches  which  return  the 
blood  from  the  substance  of  the  sjdeen.  These,  uniting,  form  a  single  vessel,  which 
passes  from  left  to  right,  grooving  the  upper  and  back  ])art  of  the  ftancreas  below 
the  artery,  and  terminates  at  its  greater  end  by  uniting  at  a  right  angle  with  the 
superior  mesenteric  to  form  the  vena  portiij.  The  splenic  vein  is  <ff  large  size,  and 
no!  tortuous  like  the  artery.  It  receives  the  vasa  brevia  from  the  left  extremity  of 
the  stomach,  the  left  gastro-epiploic  vein,  yiancreatic  branches  from  the  pancreas, 
the  pancreatico-duodeual  vein,  and  the  inferior  mesenteric  vein. 

The  inferior  mesenteric  vein  returns  the  blood  from  the  rectum,  sigmoid  flexure, 
and  descending  colon,  corresponding  with  the  ramifications  of  the  branches  of 
the  inferior  mesenteric  artery.  Ascending  beneath  the  peritoneum  in  the  lumbar 
region,  it  passes  behind  the  transverse  portion  of  the  duodenum  and  pancreas  and 
terminates  in  the  splenic  vein.     Its  ha?morrhoidal   branches  inosculate  with  those 

'  The  sttidont  may  otjservo  thiit  all  veins;  aHove  the  Diaphragm,  which  tlo  not  lie  on  the  same 
plane  an  the  arteries  which  tl»ey  aitompany,  lie  in  front  of  them,  nnil  that  all  veins  behjw  the 
I>iaphragm,  which  do  not  lie  on  llie  s««me  plane  as  the  arteries  whirh  they  acx-ompany,  lie  hehind 
them,  except  the  renal  and  [jrufunda  femoriii  vciu. 
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of  the  internal  iliac,  and  thus  establish  a  communication  between  the  portal  and 
the  general  venous  system.' 

The  gastric  veins  are  two  in  number :  one,  a  small  vein,  correspomls  to  the 
pylorie  braneh  <»t'  the  hepatic  artery  ;  the  other,  eonsidevably  larger,  corresponds 
to  the  gastric  artery.     The  former  {piflonc,  Walsham)  runs  along  the  lesser  cur- 
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Fuj.3913.— Purtiil  Vfiii  uiul  Jts  l)rmu;iK-s, 

Note.— In  this  diagram  the  rit^ht  gastro-epiploic  vein  aj^eTus  into  the  splenic  vein ;  generally 
it  empties  itself  into  the  superior  mesenteric,  close  to  ita  termination. 

vatiire  of  the  stomach  toward  the  pyloric  end,  receives  branches  from  the  pylorus 
and  duodenum,  and  ends  in  the  vena  porta*.  The  latter  {voronary^  Walsham) 
begins  near  the  pylorus,  runs  along  the  lesser  curvature  of  the  stomach  toward  the 

*  BesidoA  this  nntistnmoKis  Ix'tween  the  port:tl  vein  and  the  branches  nf  the  vena  en va,  other 
anastoiuoMff  l»etwet'n  the  [lortal  and  systemic  veins  are  fnruieil  hy  the  cnrinnunication  Ix'lwettn  the 
gastric  vt'iri!*  nnd  the  o'-Miphnpfal  veins  which  empty  themselves  into  the  Venn  nzvj^js  niinnr  ;  txeiween 
the  left  renal  vein  and  the  veins  of  the  intestine*,  especially  of  thecfdon  and  diuMJenum;  betfre»Mi  th** 
veins  of  the  ivumd  li>,riunent  of  ihe  liver  and  ihe  iM)rtal  veins;  and  Iwlween  the  Hutjerficial  branciie« 
nf  the  portal  veins  of  the  liver  and  the  phrenic  vein^,  as  pointed  out  \ij  Mr.  Kieruan.  |i!i^  /*Ay«iu- 
lotfitnl  AnaUmy^  hy  Todd  and  Ikiwmun,  IS'ii*,  vol.  ii,  p.  34S.) 
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oesophageal  opening,  and  then  curves  downward  and  haekward  between  the  folds 
of  the  lesser  omentum,  to  end  in  the  vena  portte. 

The  Portal  Vein  is  fnrmc«l  by  the  junction  of  the  superior  mesenteric  and 
splenic  veins,  their  union  taking  place  in  front  of  the  vena  cava  and  behind  the 
upper  border  of  the  great  end  of  the  pancreas.  Passing  upward  through  the  right 
border  of  the  lesser  omentum  to  the  under  surface  of  the  liver,  it  enters  the  trans- 
averse  fissure,  where  it  is  somewhat  enlarged,  fiu-ming  the  sinus  of  the  portal  vein, 
and  divides  into  two  branches  which  accomj>any  the  ramifications  of  the  hepatic 
artery  and  hepatic  duct  throughout  the  substance  of  the  liver.  <Jf  these  two 
branches,  the  right  is  the  larger,  but  the  shorter,  of  the  two.  The  portal  vein  is 
about  three  or  four  inches  in  length,  and,  whilst  contained  in  the  lesser  omentum, 
lies  behind  and  between  the  hepatic  duct  and  artery,  the  former  being  to  the  right, 
the  latter  to  the  left.  These  structures  are  accompanied  hy  filaments  of  the  hepatic 
plexus  of  nerves  and  numerous  lymphatics,  surrounded  by  a  tpumtity  of  loose 
are^ilar  tissue  [capsuk'  of  Glmon),  and  [daced  between  the  layers  of  the  lesser 
omentum.  The  vena  portfe  receives  the  gastric  and  cystic  veins  :  the  latter  vein 
stuuetimes  terminates  in  the  right  branch  of  the  vena  portic.  Within  the  liver  the 
portal  vein  receives  the  blood  from  the  branches  of  the  he]>atic  artery. 

THE  CAEDIAC  VEINS. 

The  veins  which  return  the  blood  from  the  substance  of  the  heart  are — ^the 


Anterior  Cardiac  Vein. 
Posterior  Cardiac  Vein. 
Left  Cardiac  Veins. 


Right  Cardiac  Veins. 
Right  or  Small  Coronary  Sinus. 
Left  or  Great  Coronary  Sinus, 
Vcmc  Thebesii. 


The  Anterior  Cardiac  Vein  (sometimes  called  (Tnat  Oinlirte  J'n'n)  is  a  vessel 
of  considerable  sixe  which  commences  at  the  apex  of  the  heart  and  ascends  along 
the  anterior  interventricular  groove  to  the  base  of  the  ventricles.  It  then  curves 
to  the  left  side,  around  the  auriculo-ventricular  groove,  between  the  left  auricle 
and  ventricle,  to  the  back  part  of  the  beart,  and  opens  into  the  great  coronary 
sinus,  its  aperture  being  guarded  by  two  valves.  It  receives,  in  its  course,  tribu- 
taries from  both  ventricles,  hut  especially  tlie  left,  and  also  from  the  left  auricle; 
one  of  these,  ascending  along  the  thick  margin  of  the  left  ventricle,  is  of  consider- 
able size.     The  vessels  joining  it  are  proviiU'd  with  valves. 

The  Posterior  Cardiac  Vein  commences  by  small  tributaries  at  the  ape.>c  of  the 
heart,  communicating  with  those  <*f  the  preceding.  It  ascends  along  the  posterior 
interventricular  groove  to  the  biise  of  the  heart,  and  terminates  in  the  great  coro- 
nary sinus,  its  orifice  being  guarded  by  a  valve.  It  receives  the  veins  from  the 
posterior  surface  of  both   ventricles. 

The  Left  Cardiac  Veins  are  three  or  four  small  vessels  which  collect  the  blood 
from  the  posterior  surface  of  the  left  ventricle,  and  open  into  the  lower  bonier  of 
the  great  coronary  sinus. 

The  Eight  Cardiac  Veins  are  three  or  four  small  vessels  which  collect  the  blood 
I  from  the  anterior  surface  of  the  right  ventricle.  One  of  these  (the  vein  of  Galeti), 
flarger  than  the  rest,  runs  along  the  right  bonier  of  the  heart.  They  open  sepa- 
rately into  the  lower  part  of  the  right  auricle. 

The  Bight  or  Small  Coronary  Binua  runs  along  the  groove  between  the  right 
auricle  ami  ventricle,  to  open  into  the  right  extremity  of  the  great  coronary  sinus. 
It  receives  blood  from  the  back  part  of  the  right  auricle  and  ventricle. 

The  Left  or  Oreat  Coronary  Sinua  is  that  portion  of  the  anterior  cardiac  vein 
which  is  situated  in  the  posterior  part  of  the  left  auriculo-ventricular  groove.  It 
is  about  an  inch  in  leftgth,  presents  a  considerable  dilatation,  and  is  covered  by 
the  muscular  fibres  **f  the  left  auricle.  It  receives  the  veins  enumerated  above, 
and  an  oblii^uf  vein  from  the  back  part  of  the  left  auricle,  the  remnant  of  the 
obliterated  left  innominate  trunk  of  the  foetus,  described  by  Mr.  Marshall.     The 


680  THE    VEINS, 

great  coronary  sinus  terminates  in  the  right  auricle  between  the  inferior  vena  cava 
and  the  auriculo-ventricular  aperture,  its  orifice  being  guarded  by  a  semilunar 
fold  of  the  lining  membrane  of  the  heart,  the  coronary  valve.  All  the  veins  join- 
ing this  vessel,  excepting  the  oblique  vein  above  mentioned,  are  provided  with 
valves. 

The  Ven»  Thebesii  are  numerous  minute  veins,  which  return  the  blood 
directly  from  the  muscular  substance,  without  entering  the  venous  current.  They 
open  by  minute  orifices  {foramina  Thebesii)  on  the  inner  surface  of  the  right 
auricle. 


THE    LYMPHATICS. 


THE  Lymphatica  have  derived  their  name  from  the  appearance  of  the  fluid  con- 
tained in    their  interior  {If/wpha,  water).     They  are  also  called  ahnorhcnta, 
■"from  the  projjerty  they  possess  of  ahsorhing  certain  materials  from  the  tissues  and 
conveying  theui  into  the  circulation. 

The  lymphatic  system  includes  not  only  the  lymphatic  vessels  and  the  glands 
through  which  they  pass,  but  also  the  lacteal  or  chflift'rous  re^seh.  The  hicteals 
are  the  lymphatic  vessels  of  the  small  intestine,  and  differ  in  no  respect  from  the 
lymphatics  generally,  excepting  that  they  contain  a  milk-white  fluid,  the  clit/le, 
during  the  process  of  digestion,  and  convey  it  into  the  hlood  through  the  thoracic 
duct. 

The  lymphatics  are  exceedingly  delicate  vessels,  the  coats  of  which  are  so 
transparent  that  the  fluid  they  contain  is  reatlily  seen  through  them.  They  retain 
a  nearly  uniform  size,  being  interrupted  at  intervals  by  constrictions,  which  give 
them  a  knotted  or  beaded  appearance.  These  constrictions  are  due  to  the  pres- 
ence of  valves  in  their  interior.  Lymphatics  have  been  found  in  nearly  every 
texture  and  organ  of  the  body  which  contain  blood-vessels.  Such  imn-vascular 
structures  as  cartilage,  the  nails,  cuticle,  and  hair  have  none,  but  with  these 
exceptions  it  is  probable  that  eventually  all  parts  will  be  found  to  be  permeated 
by  these  vessels. 

The  lymphatics  are  arranged  into  a  superficial  and  deep  set.  The  superficial 
lymphatics,  on  the  surface  of  the  body,  are  placed  immediately  beneath  the  integ- 
ument, accompanying  the  sujterficial  veins:  they  join  the  deep  lymphatics*  in  cer- 
tain situations  by  perforating  the  deep  fascia.  In  the  interior  of  the  body  they 
lie  in  the  submucous  areolar  tissue  throughout  the  whole  length  of  the  gastj"<!- 
pulmonary  and  genito-urinary  tracts,  and  in  the  subserous  tissue  in  the  cranial, 
thoracic,  and  abdominal  cavities.  The  method  of  their  origin  has  been  described 
along  with  the  rither  details  of  their  niinnte  anatomy  (|>age  !S0).  Here  it  will  be 
sufficient  to  say  that  a  plexiform  network  of  minute  lymphatics  may  be  found 
interspersed  among  the  proper  elements  and  blood-vessels  of  the  several  tissues, 
the  vessels  cotuposing  which,  as  well  as  the  meshes  between  them,  are  much  larger 
than  those  of  the  capillary  plexus.  From  these  networks  small  vessels  emerge, 
which  pass  either  lo  a  neighboring  gland  or  to  join  some  larger  lynijdiatic  trunk. 
The  deep  lymphatics,  fewer  in  number  and  larger  than  the  superficial.  acc(jm)tany 
the  deep  blood-vessels.  Their  mode  of  origin  is  probably  similar  tn  that  i4'  the 
superficial  vessels.  The  lymphatics  of  any  part  or  organ  exceed  the  veins  in 
number,  but  in  size  they  are  much  smaller.  Their  anastomoses  also,  especially 
those  of  the  large  trunks,  are  more  fretjuent,  and  are  effected  by  vessels  equal  in 
diameter  to  those  which  they  connect,  the  continuous  trunks  retaining  the  same 
diameter. 

The  l3rmp]iatic  or  absorbent  glands,  named  also  ,-t>ftt/lohtite  ijltimh,  are  small, 
solid,  glandular  bodies  situated  in  the  course  **(  the  lym]>hatic  and  lacteal  ves- 
sels. In  size  they  vary  from  a  hemp-seed  to  an  almnnd.  and  their  cohtr,  on  sec- 
tion, is  of  a  pinkish-gray  tint,  excepting  the  bronchial  glands,  which  in  the  adtdt 
are  mottled  with  black.  Each  gland  has  a  layer  or  capsule  of  cellular  tissue 
investing  it^  from  which  prolongations  dip  into  its  substance,  forming  partitions. 
The  lymphatic  and  lacteal  vessels  pass  through  these  bodies  in  their  passage  to 
the  thoracic  and  lymphatic  ducts.     A   lymphatic   or  lacteal  vessel,  previous  to 
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entering  a  gland,  divides  into  several  small  branches,  wLicb  are  named  afferent 
vessels.     As  they  enter  their  external  cuat  becomes  ci>nrinuo«s  with  thii  capsule  of 

the  gland,  and  the  vessels,  much. 
thinned,  and  consisting  (miy  of' 
their  interniil  or  endothelial  coat, 
pass  into  the  gland,  and  branch 
out  upon  and  in  ihe  tissue  of  the 
capsule,  these  branches  opening 
into  the  lym])h-siiiuses  of  the 
gland.  From  these  sinuses  fine 
branches  proceed  to  form  a  jdex- 
us,  the  vessels  of  which  unite  to 
form  a  single  efferent  veatsel,  which," 
on  emerging  from  the  gland,  is 
again  invested  with  an  external 
coat.  (P'urther  details  on  the  mi- 
nute anatomy  of  the  lymphatic  ves- 
sels and  glands  will  be  found  in  the 
chapter  on  General  Anatomy.) 

THE  THOEACIC  DUCT. 

The  thoracic  duct  (Fig.  394) 
conveys  the  great  mass  of  lymph 
and  chyle  into  the  blood.  It  is  the 
common  trunk  of  a!l  the  lymphatic 
vessels  of  the  body,  excepting  those 
of  the  right  side  of  the  head,  neck, 
and  thorax,  and  right  upper  ex- 
tremity, the  right  lung,  right  side 
of  the  heart,  antl  the  convex  sur- 
face of  the  liver.  It  varies  in 
length  from  fifteen  to  eighteen 
inches  in  the  adult,  and  extends; 
from  the  second  lumbar  vertebra 
to  the  root  of  the  neck.  It  com- 
mences in  the  abdomen  by  a  trian- 
gular dilatation,  the  receptaeuhim 
chyli  {reservoir  or  cistern  of  Pev- 
quet),  which  is  situated  upon  the 
front  of  the  body  of  the  second 
lumbar  vertebra,  to  the  right  siiie 
ami  behintl  the  aorta,  by  the  side 
of  the  right  crus  of  the  Diaphragm. 
It  ascends  into  the  thorax  through 
the  aortic  opening  in  the  Dia- 
jihragm,  lying  to  the  right  of  the 
aorta,  and  is  pluced  in  the  pns- 
terior  mediasiiniim  in  front  of  the 
vertebral  c<dinnn.  lying  between 
the  aorta  and  vena  azygos  major. 
Opposite  the  fourth  doi'sal  ver- 
tebra it  inclines  toward  the  left 
side,  and  ascends  behind  the  arch  of  the  atirta  on  the  left  side  of  the 
CDSophagus,  and  behind  the  first  portion  of  the  left  subclavian  artery,  to  the 
upper  orifice  of  the  thorax.  Opposite  the  seventh  cervical  vertebra  it  turns 
outward  and  then  curves  dt)wnward  over  the  subclavian  artery  and  in  front  of 
the  Scalenus  amicus  muscle,  so  as  to  form  an  arch,  and  terminates  in  the  left 
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■Bubclavian  vein  at  its  angle  of  junction  with  the  left  internal  jugular  vein.      The 

{thoracic  duct,  at  its  commencement,  is  about  eijual  in  t^ize  to  the  diameter  of  a 

rgoose(|uill,  diminishes  considerably  in  its  calibre  in  the  middle  of  the  thorax,  and 

[is  again  ililated  just  before  its  termination.     It  is  generally  tlexuous  in  its  course, 

land  constricted  at  intervals  so  as  to  present  a  varicose  appearance.     The  thoracic 

duct  not  unfreipiently  divides  in  the  middle  of  its  course  into  two  branches  of 

unequal  size,  which  soon  reunite,  or  into  geveral  branches,  which  f*jrm  a  plexiforra 

interlacement.     It  occasionally  divides,  at  its  upper  part,  into  two  branches,  of 

which  the  one  on  the  left  side  terminates  in  the  usual  manner,  while  that  on  the 

right  opens  into  the  right  subclavian  vein,  in  connection  with  the  rigiit  lynijihatic 

duct.     The  thoracic  duct  has  numerous  valves  throughout  its  whole  course,  bat 

they  are  more  numerous  in  the  up]>er  than  in  the  lower  part :  at  its  termination  it 

is  provided  with  a  pair  of  valves,  the  free  borders  of  wdiich  are  turned  toward  the 

vein,  so  as  to  prevent  the  ]>assage  of  venous  hlood  into  the  duct. 

Tributaries, — The  thoracic  duct,  at  its  commencement,  receives  four  or  five 
large  trunks  from  the  abdominal  lymphatic  glands,  and  also  the  trunk  of  the 
llacteal  vessels.  Within  the  thorax  it  is  joined  by  the  lymphatic  vessels  from  the 
left  half  of  the  wall  of  the  thoracic  cavity,  the  lymphatics  from  the  sternal  and 
intercostal  glands,  those  of  the  left  lung,  left  side  of  the  heart,  trachea,  and 
tesophagiis;  and,  just  before  its  termination,  it  receives  the  lymphatics  of  the  left 
side  of  the  head  and  neck  and  left  upper  extremity. 

Structure  (Fig.  61). — The  thoracic  duct  is  composed  of  three  coats,  which 
dift'er  in  some  respects  from  those  of  the  lymphatic  vessels.  The  internal  tumt 
consists  of  a  single  layer  of  flattened  lanceolate-8ha])ed  endothelial  cells  with 
serrated  borders;  of  a  subendolhelia!  layer,  similar  to  that  f<mnd  in  the  arteries; 
and  an  elastic  fibrous  coat,  the  fibres  of  which  run  in  a  longitudinal  direction. 
The  middle  coat  consists  of  a  longitinlinal  layer  of  white  connective  tissue  with 
elastic  fibres,  external  to  which  are  several  latuin;e  of  muscular  tissue,  the  fibres  of 
which  are  for  the  most  part  disposed  transversely,  but  some  are  oblitjue  or 
longitudinal  and  intermixed  witii  elastic  fibres.  The  external  coat  is  composed  of 
areolar  tissue,  w  ith  elastic  fibres  and  istdated  fasciculi  of  muscular  fibres. 

The  Right  Lymphatic  Duct  is  a  short  trunk,  abtuit  half  an  inch  in  length  and 
a  line  or  a  line  and  a  half  in  diameter.  It  terminates  in  the  right  subclavian  vein 
at  its  angle  of  junction  with  the  right  internal  jugidar  vein.  Its  orifice  is  guarded 
by  two  semilunar  valves,  which  j)revent;  the  )»assage  <if  venous  bbiod  into  the  duct. 
Tributaries. — It  receives  the  lymph  from  the  right  side  of  the  head  and  neck, 
the  right  ujjper  extremity,  the  right  side  of  the  thorax,  the  right  lung  and  right 
side  of  the  heart,  and  fnuu  part  of  the  convex  surface  of  the  liver. 


LYMPHATICS  OF  THE  HEAD,  FACE,  AND  NECK. 

The  Lymphatic  Glands  of  the  Head  (Fig.  395)  are  of  small  size,  few  in  number, 
and  confined  to  its  posterior  region.  They  are  the  occipital  and  pinttcrior 
auricular.  The  occipital  xct  are  placed  at  the  back  of  the  head  along  the  attach- 
ment of  the  Occijjito-frontalis  muscle.  The  poatcrifir  auriryhtr  set  are  placed  near 
the  upper  end  of  the  Sterno-mastoid  muscle.  Both  these  sets  of  glamls  are 
affected  in  cutaneous  eruptions  and  other  diseases  of  the  scalp.  In  the  face  the 
superficial  lymphatic  glands  are  more  numerous  :  they  are  the  pai'otid,  some  of 
which  are  superficial,  and  others  deeply  placed  in  the  substance  of  the  parotid 
gland;  the  zt/ffomaticy  situated  under  the  zygoma;  the  huccitl,  on  the  surface  of  the 
Buccinator  muscle  ;  and  the  internal  maxillary^  the  largest,  beneath  the  ramus  of 
the  lower  jaw. 

The  lymphatic  vessels  of  the  scalp  are  divided  into  an  anterior  and  a  posterior 
S€t.  which  follow  the  course  of  the  temporal  and  occipital  vessels.  The  temporal 
set  accompany  the  temporal  artery  in  front  of  the  ear,  to  the  parotid  lymjihatic 
glands,  from  which  they  proceed  to  the  lymphatic  glands  of  the  neck.  The 
occipital  set  follow  the  course  of  the  occipital  artery,  descend  to   the  occipital 
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ami    posterior   aiiriciilar  lymphatic  glands,  nnd    from   thence  join  the   cervical 
glaiiils. 

The  Lsrmphatic  Vessels  of  the  Face  are  rliviiied  into  two  sets,  superficial  and 

The  superficial  lympliatic  vessels  of  the  face  are  more  numeruiis  than  those  of 
the  head,  itrid  commence  over  its  entire  surface.  Those  from  the  frontal  region 
accompany  the  frontal  vessels  ;  they  then  pass  oMiijuely  across  the  face,  running 


Z--T*mjt»rmt^  v."-^^i^ 


^;;^ 
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FlQ.  395.— Till'  Jiupcrficlnl  lymr>hiitl«.*s  and  fflnurte  of  tlie  head,  fhc*,  and  neclc. 

with  the  fiicial  vein,  pa*<s  through  the  hiiccal  irland.s  on  the  surface  of  the  Bucci- 
nator muscle,  and  join  the  submaxillary  lymphatic  nrliuids.  The  latter  receive  the 
lymphatic  vesselffrom  the  lips,  and  are  often  found  enlarged  in  cases  of  malignant 
disease  of  thn.'se  parts. 

The  deep  lymphatic  vessels  of  the  face  are  derived  from  the  pituitary  merahrauc 
of  the  nose,  the  mucous  merahrane  of  the  mouth  and  pharynx,  and  the  contents 
of  the  temporal  and  orbital  fossno  ;  they  accom|tany  the  branches  of  the  internal 
maxillary  artery,  antl  terminate  in  the  internal  maxillary  and  cervical  lymphatic 
glancls. 

The  lymphatic  vessels  of  the  cranium  consist  of  two  sets,  the  meningenl  and 
iwrehral.  The  iiwuiiufeal  hfmi'fiatirx  aci'ompany  the  meningeal  vessels,  escajte 
through  foramina  at  the  base  of  the  skull,  ami  jdin  the  deep  cervical  lymphatic 
glands.  The  crrthral  h/mphatirs  are  described  by  Esbmann  as  being  situated 
between  the  arachnoid  and  pia  mater,  as  well  as  in  the  choroid  plexuses  nf  the 
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lateral  ventricles  ;  they  accompany  the  trimlvs  of  the  carotid  and  vertebral  arteries, 
and  probably  pass  through  foramina  at  the  base  of  the  skull  to  terminate  in  the 
deep  cervical  glands.  They  have  nol  at  present  been  demonstrated  in  the  dura 
mater  or  in  the  substance  of  the  brain. 

The  Lympliatic  Glands  of  the  Neck  are  tlivided  into  two  sets,  superficial  and 
deep. 

The  anperficial  cervical  glands  niay  be  arranged  in  three  sets;  (1)  The 
submaxillary,  ten  to  fifteen  in  number,  situated  beneath  the  body  of  the  lower 
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Pta.  896— The  a(.'e|>  lytuphutlcs  and  gknOs  ol  tbu  tieck  and  thorax. 

jaw  in  the  subma.xillary  trifiti*;k' :  (2)  sujirahi/oiJ,  situated  in  the  middle  line  of  the 
neck,  between  the  anterior  bellies  of  the  two  diga?itric  muscles ;  and  (3)  cervical, 
placed  in  the  course  of  the  external  jugular  vein  between  the  Platysma  and  deep 
fascia.  They  are  most  numerous  at  the  root  of  the  neck,  in  the  triangular 
Mnterval  between  the  clavicle,  the  Sterno-mastnid,  and  the  Trajjcziws,  where  they 
are  continuous  with  the  axillary  glands.  A  few  .siuall  glands  are  also  found  on 
the  front  and  sides  of  the  larynx. 

The  deep  cervical  glands  (Fig.  31^*j)  are  numerous  and  of  large  size ;  they  form 
a  chain  along  the  sheath  of  the  carotid  artery  and  internal  jugular  vein,  lying  by 
the  side  of  the  jdiarynx,  cesophagus,  and  trachea,  and  extending  from  the  base  of 
the  skull  to  the  thorax,  where  they  communicate  with  the  lymphatic  glands  in  that 
cavity.     They  are  subdivided  into  two  sets:  an  upj^cr,  ten  to  twenty  in  number, 
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situated  about  the  bifurcation  of  the  common  car<>tid  and  sitong  the  upper  part 
of  the  internal  jugular  vein  ;  and  a  iouwr^  ten  to  fifteen  in  niiml>er,  elustered  around 
the  lower  part  of  the  internal  jugidar  vein,  and  extending  outward  into  the  supra- 
clavicular fossa,  where  they  are  continuous  with  the  axillary  glands.  Internally, 
this  set  is  continuous  with  the  mediastinal  glands. 

The  Buperficial  and  deep  cervical  lymphatic  vessels  are  a  continuation  of  those 
already  described  on  the  cranium  and  face.  After  traversing  the  glands  in  those 
regions,  they  pass  through  the  chain  of  glands  which  lie  along  the  sheath  of  the 
carotid  vessels,  being  joined  by  the  lymphatics  from  the  pharynx,  (esophagus, 
larynx,  trachea,  autl  thyroid  gland.  At  the  lower  part  of  the  neck,  after  receiving 
some  lymphatics  from  the  thorax,  they  unite  into  a  single  trunk,  which  terminatt-s, 
on  the  left  side,  in  the  thoracic  duct;  on  the  right  side,  in  the  right  lymphatic 
duct. 

Surgical  Anatomy.— The  cervical  tdauds  are  very  frequently  the  seat  of  tuWrculous 
Irnuble.  Tfiis  t'onditioii  is  most  usually  set  U|>  by  soujo  lesiou  in  thase  part*  from  which  lliey 
receive  their  tynipli.  This  excites  st^me  inflammation,  which  suhse^iuently  takes  on  a  tulwrculous 
cliamcter.  It  is  very  dci^irablo.  therotiire,  fur  the  surgt'im,  in  tiealin^  with  these  cases,  t<j  pojssess 
a  knuwjt'dgc  ot  the  relation  ot"  the  resjKH'tJve  ]ui\)uj»s  of  glauds  tn  the  periphery.  Tlie  hdlowing 
table  is  extraeted  fntni  Mr  Trevess  wurk  on  Scro/uh  tmif  itn  f/f'tttif  Dmrtst^: 

Scnfti. — Postcriur  part  =  suboccipital  and  mastoid  phunls.  Fr«>ntal  and  parietal  portions  = 
partxid  plandK  * 

Lymjihatic  vessels  from  the  swdp  also  enter  the  ,«^ulK^rfiei^d  cm'icnl  set  of  glands. 

Sh'n  of  faer  ainl  /<<r/i*  =  subinaxiHary,  parotid,  uud  supei-ficial  eervical  glands. 

Extrnnti  tor  =  supcrfieial  rervieal  glands. 

Ijdtvt'f'  //)>  =  submaxillary  and  sunnhyoid  glands. 

Hiu'oil  fitrifi/  =  Mnliniaxillar>'  and  upper  s^ti  of  <lecp  cervical  glands. 

(TiiniJt  "f  fiHfyrJiiw  —  submaxillary  glands. 

Tutufue. — Anterior  portion  =  suprahyoid    and  suhmaxillarj'  glands, 
upper  set  \\\  deep  cervical  glands. 

T'liiKt'is  nitd  intfntt'  ^=  up]HT  set  of  deep  cervieid  glands. 

/%tn/ti.r. — Ui>|>er  part  =  parotid  and  re tru-j diary ngeal  glands.  Lower  part  =  upper  set  of 
deep  cervical  glands. 

I^tn/iix.  tirhit.  aiitf  rort/  of  mouth  —  npf>er  set  of  deep  cervical  glands. 

Xajtnl  /oss(r  =  retro-]diaryngeal  glands,  upper  set  of  deep  cervical  glands.  Some  lymphatic 
vessels  from  posterior  pait  vi  the  fo.ss^e  enter  ilie  jtarotid  glands. 


Posterior  portion  = 


LYMPHATICS  OF  TKE  ITPPER  EXTREMITY. 

The  Lymphatic  Qlands  of  the  Upper  Extremity  (Fig.  3^17)  are  divided  into  two 
sets,  Hitpt'rtiritff  and  thrp. 

The  superficial  lymphatic  glands  are  few  and  of  small  size.  There  are  occa- 
sionally two  or  three  in  front  of  the  elbow,  and  one  or  two  above  the  internal 
condyle  of  the  huments,  near  the  basilic  vein. 

The  deep  lymphatic  glands  are  few  in  number,  and  are  subdivided  into 
those  in  the  forearm,  the  arm,  and  the  axilla.  In  the  fon'orm  a  few  small 
ones  are  occasionally  fonn<i  in  the  course  of  the  radial  and  ulnar  ves.'«els.  In  the 
arm  there  is  a  chain  uf  small  ghitids  ahuig  the  inner  side  of  the  brachial  artery. 
One,  sometimes  two,  fairly  constant  glands  are  situated  a  little  above  an<l  in  front 
of  the  inner  condyle  of  the  humerus.  In  the  axilla  they  are  of  large  size,  and 
usually  ten  or  twelve  in  number.  A  chain  of  these  glands  surrounds  the  axillary 
vessels,  imbedded  in  a  quantity  of  loose  areolar  tissue:  ihey  receive  the  lymphatic 
vessels  from  the  arm  ;  others  are  dispersed  in  the  are»dar  tissue  of  the  axilla ;  the 
remainder  are  arranged  in  two  series,  a  small  chain  running  along  the  lower 
border  of  the  Pectoralis  major,  receiving  the  lymphaiics  fr**m  the  front  of  the 
chest  and  mamma:  and  others  are  placed  along  the  lower  margin  of  the  posterior 
wall  of  the  axilla,  which  receive  the  lymphatics  from  the  integument  of  the  back. 
Two  or  three  subclavian  lymphatic  glands  are  placed  inrme<lJately  beneath  the 
clavicle;  it  is  through  these  that  the  axillary  and  deep  cervical  glands  comuiuni- 
cate  with  each  other. 

Surgical  Anatomy. — In  malicnant  diseaiaes.  tumors.  <»r  other  afTcctions  inipUcating  tli6 
upper  |>an  uf  tlie  baek  and  .^ihouldcr.  the  frimt  of  the  chest  and  mamma,  the  upper  part  of  die 
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front.  EDdJ  side  nf  the  abdomen,  or  the  band,  furearoj,  and  ami,  the  axillary  glands  are  liable  to 
be  found  enlarge*!. 

The  lymphatic  vessels  of  the  upper  extremity  are  divided  into  two  sets,  ttuprr- 
JicmJ  and  >lt't  p. 

The  superficial  lymphatic  vessels  of  the  upper  extremity  commence  on  the  fin- 
gers, two  vessels  running  along  either  side  of  eueh  finger,  (ine  on  the  juilmiir  ami 
the  other  on  the  dorsal  surface.     Those  on  the  palmar  surface  form  an  arcb  in  the 


AxiUary  glands. 
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Fiu  3y7.— The  Buperflelal  lytnphatltM  and  Rlatids  of  the  upTW  oxtrcroUy. 

palm  of  the  hand,  from  which  aw  derived  two  set,s  of  vessels,  whieh  pass  up  the 
forearm,  taking  the  course  of  the  subcutaneous  veins.  The  lyiuplmtics  from  the 
dorsal  surface  of  the  fingers  fonn  a  plexus  on  the  Imck  of  the  hand,  and,  win<liug 
around  the  inner  and  (uiter  borders  of  the  forennii,  unite  with  tbftse  in  front.  Those 
from  the  inner  b<»rder  «>f  rlie  hand  accompany  the  ulnar  veins  along  the  inner  side 
of  the  foreanu  to  the  bend  of  the  elbow,  where  they  are  joined  by  some  lymphatics 
from  the  outer  side  of  the  forearm  :  they  then  ftiHow  the  course  of  the  basilic  vein, 
cotntnunicate  with  the  glands  immediately  above  ilie  elbow,  and  lemnnate  in  the 
axillary  glands,  joining  with  the  deep  lymphatics.     The  superficial  lymphatics  from 
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the  outer  and  back  part  of  the  him«i  accompany  the  radial  veins  to  the  bend  of  the 
elbow,  Tbey  are  less  numerous  than  the  jjreceding.  At  the  bend  of  the  elbow 
the  greater  number  join  tbe  basilic  group  ;  the  rest  ascend  with  the  cephalic  vein 
on  tbe  outer  side  of  the  arm.  some  crossing  the  upper  part  of  the  Biceps  obliquely, 
to  terminate  in  tbe  axillary  glands,  whilst  one  or  two  accompany  the  cephalic  vein 
in  tbe  cellular  interval  between  the  Pectoralis  major  and  Deltoid,  and  enter  the 
subclavian   lynijihatic  glands. 

The  deep  lymphatic  vessels  of  the  upper  extremity  accompany  tbe  deep  hlood- 
veasels.  In  tbe  forearm  they  consist  of  four  sets,  corresponding  with  the  radial, 
ulnar,  and  interosseous  arteries  ;  tbey  pass  through  the  glands  occasionally  found 
in  tbe  course  of  those  vessels,  and  communicate  at  intervals  with  the  superficial 
lymphatics.  In  their  course  ujtward  some  of  them  pass  through  the  glands  which 
lie  upon  the  brachial  artery ;  they  then  enter  tbe  axillary  and  subclavian  glands, 
and  at  tbe  root  of  the  neck  terminate  on  the  left  side  in  the  thoracic  duct,  and  on 
the  right  side  in  the  right  lymphatic  duct. 

LYMPHATICS  OF  THE  LOWER  EXTREMITY, 
The  Lymphatic  Glands  of  the  Lower  Extremity  are  divided  into  two  sets,  «»//>»t-' 
iicial  and  dtep.     The  superficial  are  couHned  to  the  inguinal  region,  forming  the 
(tuprrficial  ttif/uinal  h/tnphatif  ffhimh. 

The  superficial  ingninal  lymphatic  glands,  ])laeed  immediately  beneath  the 
integument,  are  of  large  size,  and  vary  fnuu  eight  to  ten  in  number.  Tbey  are 
divisible  iuto  two  groups:  an  u])\ier  ohlitjue  set,  disposed  irregularly  along  IVu- 
part's  ligament,  which  receive  the  lymjdiatic  vessels  from  the  integument  of  tbe 
scmtunj,  penis,  parietes  of  the  abdruuen,  perineal  and  glutenl  reginns,  and  the 
mucous  membrane  of  tbe  urethra;  and  an  inferior  tcrh'ral  set,  which  surround  the 
sajdienous  opening  in  tbe  fascia  lata,  a  few  being  sometimes  continued  along  tbe 
saphenous  vein  to  a  variable  extent.  This  latter  group  receive  ihe  superficial 
lymphatic  vessels  from  the  lower  extremity. 

Surgical  Anatomy. — These  inlands  fre(]uently  hecomo  enlarired  in  diseases  iinjilicatini;  tbe 
parts  JVoiii  whifh  their  lymjihatics  originate.  Thus  in  injilijiuiini  or  syphilitii.'  affections  of  tlje 
preimw  and  |>euis,  ur  of  the  htbiu  niajani  in  the  female,  in  caiiet^r  .seroti,  in  ahsfcsain  tbe  i)eri- 
Dieuui,  ur  in  any  other  dis«^ases  affecting  the  integnuient  and  superficial  structures  ia  those  parts. 
or  the  subtunh'ilical  part  ul'  the«l)doniiiial  wnll  or  the  gluteal  region,  tlie  ui)per  chain  of  glands 
j.s  abuost  invariithly  enliirged.  the  lower  chain  being  implicated  in  discuses  affecting  the  lower 
limb. 

The  deep  lymphatic  glands  are  tbe  anterior  tihial,  po[diteal,  deep  inguinal, 
iteal,  and  iscbiatic. 

The  anterior  tihial  gland  is  not  constant  in  its  existence.  It  is  gener- 
ally fmnd  by  the  side  of  the  anterior  tibial  artery,  upon  the  interosseous  mem- 
brane at  tbe  upper  part  of  the  leg.  Occasionally,  two  glands  are  found  in 
this  situation. 

The  popliteal  glands,  four  or  five  in  number,  are  of  small  size;  they  surround 
tbe  ]>opliteal  vessels,  imbc<lded  in  the  cellular  tissue  and  tat  of  tbe  popliteal  space. 

The  deep  inguinal  glands  are  placetl  beneath  tbe  deej)  fascia  around  tbefemoi-al 
artery  and  vein.  They  are  of  small  size,  and  communicate  with  the  superficial 
ingiiiu;d  glands  thnnigh   the  sa|tben«uis  opening. 

The  gluteal  au«l  ischiatic  glands  are  placed,  tlie  former  above,  the  latter  below, 
the  Pyriformis  muscle,  resting  on  their  corresponding  vessels  as  they  pass  through 
the  great  sacrf>-sciatic  foramen. 

The  Lymphatic  Vessels  of  the  Lower  Extremity,  like  the  veins,  may  be  divided 
into  two  sets,  iiuperjiri<if  and  dt'ep. 

The  superficial  lymphatic  vessels  are  ]dace<l  beneath  tlie  integument  in  tbe 
superficial  fascia,  and  are  divisible  into  two  groujjs :  an  internal  group,  which 
follow  the  course  of  the  internal  saphenous  vein;  and  an  external  group,  which 
accompany  the  external  saphenous.  The  internal  tjroup,  the  larger,  commence  on 
the  inner  side  and  dorsum  of  tbe  foot;   ihey  pass,  some  in  fnmt  and  some  behiDd 
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tbe  iDner  ankle,    run    u|i     the    leg    with 

the  internal  siiphenous  vein,  jtass  witb  it 

liehind  the    inner  oomlyle  of  the  femur, 

an4    ucconjpuny    it    to    the    gmin,    where 

they    terminate    in   the  group  of  super- 
ficial   inguinal    lymphatie    ghiiuls    which 

Burrounil  the  saphenous  opening.     Some 

of  the  efferent  vessels  from  the.se  glands 

pierce  the  cribriform   fjiJ<cia    and    sheath 

of  the  femoru!  vessels,  and  terminate  in 

a    lymphatic     gland     contained    in    tbe 

femoral   canal,   thus    establishing  a  com- 
munication   between    the    lymphatics    of 

the    lower    extremity    an<l    those    of   the 

trunk  ;  others  pierce   the  fascia  lata  and 

join  the  deep  inguinal  glands.     The  ex- 

t«'rnal  group   arise   from    the  outer  side 

of  tbe  foot,   ascend   in  front  of  tbe  leg, 

and,  jtjst  bebjw  the  knee,  cross  the  tibia 

from   without   inward,   to  join    tbe    lym- 
phatics  on    the  inner  side  of  the  thigh. 

Others  commence  on   tlie  outer  side  of 

the  foot,  pass  behind  the  outer  malleolus, 

and   accompany  the  external   saphenous 

vein  along  the  hack  of  tbe  leg,  where  they 

enter  the  poj>Iiteal  glan(ls. 

The   deep   lymphatic    vessels    of    the 

lower  extremity  are  few  in  luiniber  and 

accompany   the   deep   blood-vessels.      In 

the   leg   they   consist  of   three  sets,  the 

anterior    tibial,    peroneal,    and   posterior 

tibial,  which  accompany  the  correspond- 
ing bloctd-vessels,    two   or   three  to  each 

artery ;     they    ascend    with    the    blood- 
vessels and  enter  the  lymphatic    glands 

in     the    popliteal     space ;     the    efterent 

vessels    from    these    glands    accompany 

the    femoral     vein    and    join    the    deep 

ingtiinal   glands ;    from  these,  the  vessels 

pass  beneath  Foupart's  ligament  and  C">m- 

municate  with   tbe   chain   of  glands  sur- 
rounding the  external  iliac  vessels. 

The   deep    lym]>hatic   vessels    of    the 

gluteal  and   ischiatic  legions  f»d!ow   the 

course  of  tbe  blood-vessels,  and  join  the 
.gluteal  and  i.schiatic  glands  at  the  great 
'  sacro-sciatic  fnramen. 

LYMPHATICS  OF  THE  PELVIS  AND 
ABDOMEN, 

The  Lymphatic  Qlands  in  the  Pelvis 
are  the  external  iliac,  the  internal  iliac, 
and  the  sacral.  Tho.se  of  the  abdomen 
are  the  lumbar  ghands. 

The  external  iliac  glands  form  an  unin- 
terrupted chain   round  the  external   iliac    of  the  lower  extremfty 
vessels,  three  being  placed  round  the  commencement  of  the  vessels  just  behind  the 
44 
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raent  of  the  thoracic  <luct.  In  addition  to  these  there  are  a  few  small  hitt-ral  hun- 
futr  0 If tmh  Vi'hich  lie  between  the  transverse  processes  of  the  vertebra*,  behind  the 
Psoas  muscle,  and  receive  lynjjihatics  from  the  hack.  In  some  ca.«es  of  malignant 
disease  these  glands  become  enormously  enlar<zed,  completely  surrounding  the  aoria 
an<l  vena  cava,  and  occasionally  greatly  contracting  the  calibre  of  those  vessels. 
In  all  eases  of  malignant  disease  of  the  testes  and  in  malignant  disease  of  the  lower 
limh,  before  any  operation  is  attempted,  careful  examination  of  the  abdomen  should 
be  made,  in  order  to  n.'^certain  if  any  enlargement  exists;  and  if  any  should  be 
detected,  all  operative  measures  shoiihl  be  avoided  as  fruilless. 

The  Lymphatic  Vessels  of  the  Abdomen  and  Pelvis  may  be  divided  into  two  sets, 
superfieifif  sind  de/'p. 

The  superficial  Isrmphatic  vessels  of  the  walls  of  the  abdomen  and  pelvis  fdlow 
the  course  of  the  superficial  bhmd-vessels.  Thnse  derived  from  the  integument 
of  the  lower  part  of  the  abdomen  below  the  umbilicus  follow  the  course  of  the 
superficial  epigastric  ves.sels  and  converge  to  the  su]>erior  groujt  td'  the  superficial 
inguinal  glands;  a  deeper  set  accompany  the  deep  epigastric  vessels,  and  commu- 
nicate with  the  external  il'ac  glands.  The  superticial  lymphatics  from  the  sides 
fd"  the  lumbar  part  of  the  abdominal  wall  wind  round  the  crest  of  the  ilium, 
accompanying  the  superficial  circumflex  iliac  vessels,  to  join  the  superior  group 
of  the  superficial  inguinal  glands ;  the  greater  number,  however,  run  back- 
ward  along  with  the  ilio-linubar  and  lumbar  vessels,  to  join  the  lateral  lumbar 
glands. 

The  superficial  Ijrmpliatic  vessels  of  the  gluteal  region  turn  boriziuiially  round 
the  outer  side  of  the  nates,  and  join  the  sujierficial  inguinal  glands. 

The  superficial  Ijnuphatic  vessels  of  the  scrotum  and  perinaeum  follow  the  course 
of  the  external  pudic  vessels,  and  terminate  in  the  stiperficial  inguinal  glands. 

The  superficial  lymphatic  vessels  of  the  penis  occupy  the  sides  and  dorsuiu  of 
the  organ,  the  latter  receiving  the  lyniphatics  from  the  skin  covering  the  glans 
penis  ;  they  all  converge  to  the  upper  chain  of  the  superficial  inguinal  glans.  The 
deep  lymphatic  vessels  of  the  penis  follow  the  course  of  the  internal  pudic  vessels, 
and  join  the  internal  iliac  glands. 

In  the  female  the  lym|diatic  vessels  of  the  mucous  membrane  of  the  labia, 
nymphai,  and  clitoris  terminate  in   the  upper  chain  of  the  inguinal  glands. 

The  deep  Ijrmphatic  vessels  of  the  abdomen  and  pelvis  take  the  course  of  the 
principal  hlood-ve.ssels.  Those  of  the  parietes  of  the  pelvis,  which  accompany 
the  gluteal,  i.schiatic,  and  obturator  vessels,  follow  the  course  of  the  internal  iliac 
artery,  and  ultimately  join  the  lumbar  lymphatics. 

The  efferent  vessels  from  the  inguinal  glands  enter  the  pelvis  beneath  Poupart's 
ligament,  where  they  lie  in  close  relation  with  the  femoral  vein ;  they  then  pass 
through  the  chain  of  glands  surrounding  the  external  iliac  vessels,  and  finally  ter- 
minate in  the  lumbar  glands.  Tbcy  receive  the  deep  epigastric  and  circaiuflex 
iliac  lymphatics. 

The  lymphatic  vessels  of  the  bladder  arise  from  the  entire  surface  of  the 
organ;'  the  greater  number  run  beneath  the  peritoneum  on  its  posterior  surface, 
and,  after  passing  through  the  lymphatic  glands  in  that  situation,  join  with  the 
lymphatics  from  the  prostate  and  vesiculre  semiealea,  and  enter  the  internal  iliac 
glands. 

The  lymphatic  vessels  of  the  rectum  are  of  large  size;  after  passing  through 
some  small  glands  that  lie  upon  its  outer  wall  and  in  the  me.so-rectum  tbey  pass  to 
the  .sacral  glands. 

The  lymphatic  vessels  of  the  uterus  consist  of  two  sets,  »nperfieial  and  d>'ep^ 
the  former  being  placed  beneath  the  peritoneum,  the  latter  in  the  substance  of  the 
organ.  The  lymphatics  rd'  the  cervix  uteri,  together  with  those  from  the  vagina, 
enter  the  internal  iliac  and  sacral  glands;  those  from  the  body  and  fundus  of  the 
uterus  pass  outward  in  the  broad  ligaments,  and,  being  joined  by  the  lymphatics 
•  Cumow  spates  that  they  arc  wnfinttl  to  the  base  of  the  organ. 
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from  the  oA'arics,  broad  ligaments,  and  Fallopian  tubes,  ascend  with  the  ovari 
tessels  to  open  into  the  lumbar  glands.     In  the  luiimpregnated  lUerus  they  are 
small,  bat  during  gestation  thev  licrome  verv  greatlv  eidartred. 

The  lymphatic  vessels  of  the  testicle  consist  of  two  yets,  »uperficiah\\nX  deep:  the 
fonner  commence  on  the  surface  <tf  the  tunica  vaginalis,  the  latter  in  the  epididy- 
mis ancl  body  of  the  testis.  They  form  several  large  trunks  which  ascend  with 
the  spermatic  cord,  and,  accompanying  the  spermatic  vessels  into  the  abdomen, 
terminate  into  the  lumbar  glands;  hence  the  enlargement  of  these  glands  in 
mulignunt  disease  of  the  testis, 

The  lymphatic  vessels  of  the  kidney  arise  on  the  surface,  and  also  in  the  inte- 
rior of  the  organ  ;  they  join  at  tlte  hiliini,  and,  after  receiving  the  lymphatic  vessels 
from  the  ureter  and  suprarenal  capsules,  open  into  the  lumbar  glands. 

The  lymphatic  vessels  of  the  Mver  are  divisible  into  two  sets,  »uperJicM  and  th'ep. 
The  former  arise  in  the  subperitoneal  areolar  tissue  over  the  entire  surface  of  the 
organ.  Those  on  the  convex  surface  may  be  divided  into  four  groups:  1.  Those 
which  pass  from  behind  forward,  consisting  of  three  or  four  branches,  which  ascend 
in  the  longitudinal  ligament  and  unite  to  form  a  single  trunk,  which  passes  up 
between  the  fibres  of  the  Diaphragm,  behind  the  ensiform  cartilage,  to  enter  the 
anterior  mediastinal  glands,  and  finally  ascends  to  the  root  of  the  neck,  to  ter- 
minate in  the  right  lymphatic  duct.  2.  Another  group,  which  also  incline  from 
liehind  fi»rward,  arc  reflected  over  the  anterior  margin  of  the  liver  to  its  innler 
surface,  and  fi-nni  thence  pass  along  tJie  longitudinal  fissure  to  the  glands  in  the 
gastro-hepatic  omentum.  8.  A  third  group  incline  outward  to  the  right  lateral 
ligament,  and,  uniting  into  one  or  two  large  trunks,  ])ierce  the  Diaphragm,  and 
run  along  its  upper  surface  to  enter  the  anterior  mediastinal  glands,  or,  instead 
of  entering  the  thorax,  turn  inward  across  the  cms  of  the  Diaphragm  and  open 
into  the  commencement  of  the  thoracic  duct.  4.  The  fourth  group  incline  out- 
ward from  the  surface  of  the  left  lobe  of  the  liver  to  the  left  lateral  ligament, 
pierce  the  Diaphragm,  and,  passing  forward,  terminate  in  the  glands  in  the  ante- 
rior mediastinum. 

The  »uperjici(tl  lymphatics  on  the  under  gnrface  of  the  liver  are  divided  into 
three  sets :   1.  Those  on  the  right  side  of  the  gall-bladder  enter  the  lumbar  glands. 

2.  Those  surrounding  the  gall-bladder  form   a  remarkable  plexus;   they  accom- 
pany the  hepatic  vessels,  and  open  into  the  glands  in  the  ga,stro-hepatic  omentum. 

3.  Those  on  the  left  of  the  gall-bladder  pass  to  the  oesophageal  ghmds  and  to  the 
glands  which  are  situated  along  the  lesser  curvature  of  the  stomach. 

The  de.t'p  hfmphalica  accompany  the  branches  of  the  portal  vein  and  the  hepatic 
artery  an<l  duct  through  the  substance  of  the  liver;  passing  out  at  the  transverse 
fissure,  they  enter  the  lymphatic  glands  along  the  lesser  curvature  of  the  stomach 
and  behind  the  pancreas,  or  join  with  one  of  the  lacteal  vessels  previous  to  its 
termination  in  the  thoracic  duct. 

The  lymphatic  glands  of  the  stomach  are  of  small  size;  tbcy  are  placed  along 
the  lesser  and  greater  curvatures,  some  within  the  gastro-splenic  omentum,  whilst 
others  surround  the  cardiac  and  ])yloric  orifices. 

The  lymphatic  vessels  of  the  stomach  consist  of  two  sets,  (tuperfit^ial  and  deep» 
the  former  originating  in  the  subserous*  and  the  latter  in  the  submucous,  coat. 
They  follow  the  course  of  the  blood-vessels,  and  may  conse^juently  be  arranged 
into  three  groups:  The  firftf  qt'inip  accompany  the  gastric  vessels  along  the  lesser 
curvature,  receiving  branches  from  both  surfaces  of  the  organ,  and  pass  to  the 
glands  around  the  jjylorus.  The  neeond  group  pass  from  the  great  end  of  the 
stomach,  accompanying  the  vasa  brevia,  and  enter  the  Sfjlenic  lymphatic  glands. 
The  third  (f roup  run  along  the  greater  curvature  with  the  right  gastroepiploic 
vessels,  and  terminate  at  the  root  of  the  mesentery  in  one  *>f  the  principal  lacteal 
vessels. 

The  lymphatic  glands  of  the  spleen  occupy  the  hilunj.  Its  b/mphatie  veavefi 
consist  of  two  sets,  superficial  and  deep :  the  former  are  placed  beneath  its 
peritoneal  covering,  the  latter  in  the  substance  of  the  organ  ;  they  accompany  the 
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blood-vessels,  passing  through  a  series  of  small  glands,  and,  after  receiving  the 
lymphatics  from  the  pancreas,  ultiraarely  pass  into  the  thoracic  duct. 

THE  LYMPHATIC  SYSTEM  OF  THE  INTESTINES. 

The  lymphatic  glanda  of  the  small  intestme  arc  }>lace«i  between  the  layers  of 
the  mesentery,  occupying  the  meshes  formed  by  the  superior  mesenteric  vessels, 
and  hence  called  mcaenierk  tfhttuh.  They  vary  in  number  from  a  hundred  to  a 
hundred  and  fifty,  and  in  size  from  that  of  a  pea  to  that  of  a  small  almond. 
These  glands  are  most  numerous,  and  largest  above,  near  the  duodenum,  and 
below,  opposite  the  tennination  of  the  ileum  in  the  colon.  This  latter  grouji 
becomes  enlarged  and  infiltrated  with  deposit  in  cases  of  fever  accompanied  with 
ulceration  of  the  intestines. 

The  lymphatic  glanda  of  the  large  intestine  are  mucii  less  numerous  than  the 
mesenteric  glands;  they  are  situate<l  along  (he  vascular  arches  formed  by  the 
arteries  previous  to  their  distribution,  and  even  sometimes  upon  the  intestine 
itself.  They  are  fewest  in  ntimber  along  the  transverse  colon,  where  they  form 
an  uninterrupted  chain  with  the  mesenteric  ghinds. 

The  lymphatic  vessels  of  the  small  intestine  are  called  lacteala,  from  the  milk- 
wbite  fiuid  they  usually  contain:  they  consist  of  two  sets,  superficial  and  deep, 
the  former  lie  between  the  layers  of  the  muscular  coat  and  l>etween  the  muscular 
and  peritoneal  coats,  taking  a  longitudinal  course  along  the  outer  side  of  the 
intestine  ;  the  latter  occupy  the  submucous  tissue,  and  course  transversely  round 
the  intestine,  accompanied  by  the  branches  of  the  mesenteric  vessels;  they  pass 
between  the  layers  of  the  mesentery,  enter  the  mesenteric  glands,  and  finally 
unite  to  form  two  or  three  large  trunks  which  terminate  in  the  thoracic  duct. 

The  lymphatic  vessels  of  the  large  intestine  consist  of  two  sets:  those  of  the 
cjeeum,  ascending  and  transverse  colon,  which,  after  passing  through  their  proper 
glands,  enter  the  mesenteric  glands  ;  and  those  of  the  descending  colon,  sigmoid 
flexure,  and  rectum,  which  pa,ss  to  the  lumbar  glands, 

THE  LYMPHATICS  OP  THE  THORAX. 

The  Lymphatic  Glands  of  the  Thoracic  Wall  are  tlie  intercostal,  internal  mam- 
mary, anterior  mediastinal,  and  posterior  mediastinal. 

The  intercostal  glands  are  small,  irregular  in  number^  and  situated  on  each 
side  of  the  spine,  near  the  costo-vertebnil  articulations,  some  being  placed  between 
the  two  planes  of  intercostal  muscles. 

The  internal  mammary  glands  are  placed  at  the  anterior  extremity  of  each 
intercostal  space,  hy  the  .side  of  the  internal  msuumary  vessels. 

The  anterior  mediastinal  glands  are  placed  in  the  loose  areolar  tissue  of  the 
anterior  mediastinum,  some  lying  upon  the  Diaphragm  in  front  of  the  pericardium, 
and  others  round  the  great  vessels  at  the  base  of  the  heart. 

The  posterior  mediastinal  glands  are  situated  in  the  areolar  tissue  in  the  poste- 
rior mediastinum,  fijrming  a  continuous  chain  by  the  side  of  the  aorta  and  oesoph- 
agus;  they  communicate  on  each  side  with  the  intercostal,  helow  with  ibe  hnnbar, 
jHid  above  with  the  deei)  cervical  glands. 

The  Superficial  Lymphatic  Vessels  of  the  Pront  of  the  Thorax  run  across  the 
great  Pectoral  muscle,  and  those  on  the  back  part  of  this  cavity  lie  upon  the 
Trapezius  and  Latissimus  dorsi :  they  all  converge  to  the  axillary  glands.  The 
lymphatics  from  the  greater  part  of  the  mamnnary  gland  pass  outward  to  the 
b>wer  border  of  the  Pectoralis  major  muscle,  where  they  enter  a  chain  of  small 
glands  situated  in  the  axillary  sjiace  along  the  lower  border  of  its  anterior 
boundary.  Some  few  lymphatics  from  the  inner  side  of  the  mammary  gland  pass 
through  the  intercostal  spaces  to  reach  the  anterior  mediastinal  glands. 

The  Deep  Lymphatic  Vessels  of  the  Thoracic  Wall  are  the  intercctstal^  internal 
mammary,  and  {liapbraguiatic. 

The  intercostal  lymphatic  vessels  follow  the  course  of  the  intercostal  vessels, 
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receiving  Ivuipbsitics  from  the  iiitercDStiil  luuseles  and  pleura  ;  tliey  pass  haekwarti 
to  tljo  spine,  ;irul  unite  with  lymphatics  from  the  back  part  of  the  thorax  ami  ^piiiul 
canal.  After  traversing  the  intercostal  glands,  they  pass  down  the  spine  and 
terminiite  in  the  thoracic  dmn. 

The  internal  mammary  lymphatic  vessels  folhtw  the  course  of  the  internal 
luinuuiary  vessels;  they  commence  in  the  muscles  of  the  ubdotnen  above  the 
tiuihilirns,  comraiinicating  with  the  e[iigustric  lym]ihattcs,  ascend  between  the 
fibres  of  the  Diaphragm  at  its  uttachTiient  to  the  ensiform  appendix,  an(l  in  tbcir 
course  behind  the  costal  cartilages  are  joiuetl  by  the  intercostal  lyraphiities ;  they 
terminate  on  the  right  side  in  the  right  lymphatic  duct,  on  the  left  side  in  the 
thoracic   duct. 

The  lymphatic  vessels  of  the  Diaphragm  ftdlow  tlie  course  of  their  correspond- 
ing vessels,  inid  terminate,  smue  in  frnui  in  the  anterior  mediastinal  and  internal 
mammary  glands,  some  bchin<l,  in  the  intercostal  and  j)o8terior  mediastinal  lymph- 
atics. 

The  Lymphatic  Glands  of  the  Viscera  are  the  bronelriat  glands. 

The  bronchial  glands  are  situated  round  the  bifurcation  of  the  trachea  and 
roots  (if  the  lungs.  They  are  ten  or  twelve  in  number,  the  largest  being  placed 
opposite  the  bifurcation  of  the  trachea,  the  snudlest  round  the  bronchi  and  their 
jjriniary  divisions  f«tr  some  little  distance  within  the  sulistance  of  the  lungs.  In 
infancy  they  present  the  same  ap])eai\ince  as  lymphatic  glamls  iti  other  situations; 
in  the  adult  they  assume  a  brownish  tinge,  and  in  old  age  a  deep  black  color. 
Occasionally  they  become  sufficiently  enlarged  to  compress  and  narrow  the  canal 
of  the  bronchi,  and  they  are  often  the  seat  of  tubercle  or  cretaceous  dejiosits. 

The  lymphatic  vessels  of  the  lung  consist  of  two  sets,  nuperjifitd  and  deep : 
the  former  are  placed  beneath  the  pleura,  forming  a  minute  plexus  which  covers 
the  outer  surface  of  the  lung  ;  the  latter  accompany  the  bhiod-vessels  and  run  abmg 
the  bronchi :  they  both  terminate  at  the  root  of  the  lungs  in  the  bronchial  glands. 
The  efterent  vessels  from  these  glands,  two  or  three  in  number,  ascend  upon  the 
trachea  to  the  root  of  the  neck,  travei'se  the  tracheal  and  tx'sojthageat  glands,  and 
terminate  on  the  left  side  in  the  thoracic  duct  and  im  tlie  right  siile  in  the  right 
lymphatic  duct.  • 

The  cardiac  lymphatic  vessels  consist  of  two  sets,  auperfirial  and  deep :  the 
former  arise  in  the  subserous  areolar  tissue  of  the  surface,  and  the  latter  in  the 
deeper  tissues  of  the  heart.  They  follow  the  course  of  the  coronary  vessels  :  those 
of  the  right  side  unite  into  a  trunk  at  the  root  of  the  aorta,  which,  ascending  across 
the  arch  of  that  vessel,  passes  backwanl  to  the  trachea,  u|»on  which  it  ascends. 
ti>  terminate  at  the  root  of  the  neck  in  the  right  lymphatic  duct.  Those  of  the 
left  side  unite  into  a  single  vessel  at  the  base  of  the  benrt,  which,  |»assing  along 
the  imlmonary  artery  and  traversing  some  glands  at  the  root  of  the  aorta,  ascends 
on  the  trachea  to  terminate  in  the  thoracic  duct. 

The  thymic  lymphatic  vessels  arise  from  the  under  surface  of  the  thymus  gland, 
and  terminate  on  each  side  in  the  internal  jugular  veins. 

The  thyroid  lymphatic  vessels  arise  from  either  lateral  lobe  of  this  organ:  they 
eonverge  to  form  a  short  trunk,  which  terminates  on  the  right  side  in  the  right 
lymphatic  duct,  on  the  left  side  in  the  thoracic  duct. 

The  lymphatic  vessels  of  the  oesophagas  form  a  plexus  round  that  tube,  traverse 
the  glands  in  the  posterior  mediastinum,  and,  after  communicating  with  the 
pulmonary  lymphatic  vessels  near  the  roots  of  the  lungs,  terminate  in  the  thoracic 
duct. 
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THE    NERVOUS    SYSTEM. 


rriHE  Nervous  System  is  composed — ^1.  Of  a  series  of  large  centres  of  iiervc-niatter, 
J_  called,  collectively,  the  t'erehro-spinal  centre  nr  axis.  2.  Of  smaller  centres, 
termed  ijfintffht.  3.  Df  nfrtu-x,  connected  either  witli  ilie  cerebro-sjiirial  axis  or 
the  ganglia.  And  4,  Of  certain  modifications  of  the  |teri|iheral  terminations  of  the 
nerves,  forming  the  organs  of  the  external  senses. 

The  Oerebro- spinal  Centre  consists  of  two  parts,  the  sjiinal  cord  and  the 
encephalon  ;  the  latter  may  he  siihdivide<l  into  the  cerebrum.^  the  cerebellum,  the 
pons  Varolii,  and  the  medulla  oblongata. 

TH£  SPINAL  GOIID  AND  ITS  MEMBRANES, 

Dissfiction.— Tu  dissect  tlie  vur*l  :iiiJ  Us  itifiiiliraiies  it  Avill  im  iiLfessary  U*  lay  f>i»en  the 
whule  leriirlh  of  tlie  spinal  auial.  For  tliis  ]iariK»^'  tlie  iiiusi-les  must  Imi  septirated  fruiii  tbe 
vertehral  cnKivtrs,  so  lus  to  expose  the  sjunoiH  prtx-cssi's  and  laininnc  of  the  vfitchne;  and  the 
latter  tnuMt  be  sawn  ihroiiuh  (»n  each  side,  close  t<»  the  roots  xti'  the  tninsvcrsc  processes,  from 
the  third  «!T  fourth  i-ervieal  vertebra  ahttvc  to  tlie  wienmi  helaw.  The  vertehnii  andies  havinj; 
been  displaced  by  means  of  a  chisel  and  l!ic  sejiarate  framuents  removed,  the  dura  uwter  will  Ix* 
exjH>sed,  covered  hy  a  plexus  of  veins  and  a  •luaiitity  of  kiosc  areolar  tissue,  ot'teu  iutihrated  witli 
serous  fltjid.  The  arches  of  the  upper  verteunc  are  best  divided  by  means  of  a  strong  pair  of 
cutting  btme-ioreeps. 

MEMBRANES  OF  THE   CORD. 

The  membranes  which  envelop  the  s]tinal  cord  are  three  in  number.  The  most 
external  is  the  dut'ft  matn\  a  strong  fibrous  membrane  which  forms  a  loose  sheath 
aronnd  the  cord.  The  mo.st  internal  is  the  pia  mater,  a  cellnlo-vascular  membrane 
which  closely  invests  the  entire  surface  of  die  cord.  Between  the  two  is  the 
arm-hnmd  mrnthrattf,  a  non-vascular  memhrnne  which  envelops  the  cord  and  is 
connected  to  the  pia  mater  by  slender  filaments  of  connective  tissue. 

The  Dura  Mater  of  iW'  cord,  continuous  with  that  which  invests  the  brain,  is 
a  loose  sheath  which  surrounds  the  cord,  and  is  separated  from  the  bony  walls  of 
the  spinal  canal  by  u  i|uantitv  of  loose  areolar  tissue  and  a  plexus  of  veins.  It 
is  attached  to  the  circumference  of  the  foramen  magnnni  and  to  the  posterior 
common  ligament,  especially  at  the  lower  end  of  tbc  sjdnal  canal,  by  fibrous 
slips,  and  extends  helow  as  far  as  the  third  piece  of  the  sacrum;  but  beyond  this 
point  it  is  impervious,  being  continued  in  tltc  form  of  a  slender  cord  to  the  back 
of  the  coccyx,  where  it  blends  with  the  periosteum.  This  sheath  is  much  larger 
than  is  necessary  for  its  contents,  and  its  size  is  greater  in  the  cervical  and  lumbar 
regions  than  in  the  dorsal.  Its  inner  surface  is  smooth.  On  each  side  may  be 
seen  the  double  oj»enings  which  transmit  the  two  roots  of  the  corresponding  spinal 
nerve,  the  fibrous  layer  of  the  dura  mater  being  continued  in  the  form  of  a  tubular 
prolongation  on  tliem  as  they  pass  thr(Higb  these  a]>ertures.  These  prolongations 
of  the  dura  mater  are  short  in  the  upper  part  of  tlie  spine,  but  become  gradually 
longer  below,  forming  a  number  of  tubes  of  fibrous  membrane  which  enclose  the 
sacral   nerves  and  are  contained  in   the  spinal   canal. 

The  chief  peculiarities  of  the  dura  mater  of  the  cord,  as  compared  with  that 
investing  the  brain,  are  the  following: 

The  dura  mater  of  tbc  cord  is  not  adherent  to  the  hones  of  the  spinal  canal, 
"which  have  an  inde[)etident  periosteum. 

It  does  not  send  partitions  into  the  fissures  of  the  cord,  as  in  the  brain. 
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¥10.  4(10.— The  spinal  cord  and 
its  membrane*. 


Its  fibmus  laminii?  do  not  j^eparate  to  form  venous  siniise.s,  as  in  tlie  brain. 
Stnicture. — The  dura  muter  consist.s  of  wbite  fibrous  unil  ela.sric  tissue  arranged 
in  biuids  or  binielhi.%  which,  for  the  most  (tart,  are  par- 
allel with  one  another.  Its  internal  surface  is  covered 
by  a  layer  of  endothelial  cells  which  gives  this  surface 
its  smooth  a|»pearance.  It  is  sparingly  supplied  with 
vessels,  and  some  t^w  nerves  have  been  traced  into  it. 

The  Arachnoid  is  exposed  by  slitting  uj)  the  dura 
mater  and  retieeting  that  membrane  to  either  side  (Fig. 
41HJ).  It  is  a  thin,  delicate*  tubular  membrane  which 
invests  the  surface  of  the  cord,  ami  is  connected  to  the 
pia  mater  by  slender  filaments  of  connective  tissue. 
Above,  it  is  contiuumis  with  the  cerebral  arachnoid  ; 
on  each  side  it  is  continueil  on  the  various  nerves,  so 
as  to  form  a  sheath  for  them  as  they  \iiisii  outward  to 
the  intervertebral  foratnina.  The  outer  surface  of  the 
arachnoid  is  in  contact  wiih  the  inner  surface  of  the 
dura  umter,  and  the  two  are,  here  and  there,  connected 
together  by  isolated  c<uinective-tissue  trabecuhe,  especi- 
ally on  the  posterior  surface  of  the  cord.  For  the 
most  part,  however,  the  membranes  are  not  connected 
together,  and  the  interval  between  them  is  named  the 
Hidnturai  Hp(tf't',  The  inner  surface  of  the  arachnoid  is 
separated  from  the  pia  mater  by  a  considerable  interval, 
which  is  called  the  nuhtfntrfnitmh'ffti  uptirr.  The  space 
is  the  largest  at  the  b)wer  part  of  the  sjiinal  canal,  and 
encloses  the  mass  of  nerves  which  form  the  cauda 
equina.  Superiorly  it  is  continuous  with  the  cranial  subarachnoid  sjjace,  and 
communicates  witli  the  general  ventricular  cavity  of  the  brain  by  means  of  an 
opening  in  the  pia  mater  at  the  inferim"  boundary  of  the  fourth  ventricle  {for- 
amen of  MajtnitUr),     It  contains  an  abundant  serous  secretion,  the  cerehro-^pinal 

finid.  This  secretion  is  sufficient  in  amount  to 
expand  the  arachnoid  membrane,  so  as  to  cora- 
jtletely  fill  up  the  whole  of  the  sjtuce  included  in 
the  dura  mater.  The  siibarachnoidean  space  is 
occu[jied  by  tnibeenhe  of  delicate  connective 
tissue,  connecting  the  pia  mater  on  the  one  hand 
with  the  arachnoid  mendjiane  on  the  other. 
This  is  named  ifuhanwhuind  tix»m'.  In  addition 
to  this  it  is  partially  subdivided  by  a  longitudinal 
membranous  partition,  which  serves  to  connect 
the  arachnoid  with  the  pia  mater,  opposite  the 
posterior  median  fissure.  This  partition  is  in- 
complete and  cribriform  in  structure,  crmsisting  of  bundles  of  Mhite  fibrous  tissue 
interlacing  with  each  other.  This  sjiace  is  u%  be  regarded  as,  in  reality,  a  great 
lymph-space,  from  which  the  lymph  carried  to  it  by  the  perivascular  lymph- 
sheath    (see    page   87)    is  conveyed  back   into  the  circnlation. 

Structure. —  The  arachnoid  is  a  delicate  membrane  made  up  of  closely  arranged 
interlacing  bundles  of  connective  tissue  in  several  layers. 

The  Pia  Mater  of  the  cord  is  exposed  on  the  removjil  of  the  arachnoid  (Fig.  400). 
It  covers  the  entire  surface  of  the  cord,  to  which  it  is  very  intimutely  adherent, 
forming  its  neurilemuxa,  an<I  sending  a  process  downward  into  its  unteri^tr  fissure. 
It  also  forms  a  sheath  for  each  of  the  filaments  of  the  spinal  nerves,  anil  invests 
the  nerves  themselves.  A  longitudinal  fibrous  band  extends  along  the  middle 
line  on  its  anterior  surface,  called  by  Haller  the  Unea  sple miens ;  and  a  somewhat 
similar  band,  the  Uifdnientum  >h-nfiefd<7tum,  is  situated  on  each  side.  At  tlie 
point  where  the  cord  terminates   the  pia  mater  becomes  contracted,  and  is  con- 
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timie<l  down  as  a  long,  slender  filament  ( Jilum  (mtnnalt'),  which  descends  through 
the  centre  of  the  mass  of  nerves  forming  the  caiida  equina,  and  is  blentied  with 
the  impervious  sheath  of  dura  mater  on  a  level  witb  the  third  sacral  vertebra.  It 
assists  in  maintaining  the  conl  in  its  position  during  the  movements  of  the  trunk, 
and  is  from  this  circumstance  called  the  central  iit/ament  of  the  spinal  cord.  It 
contains  a  little  gray  nervous  substance,  which  may  be  traced  for  some  dis- 
tance into  it.s  up))er  part,  and  is  accompanied  by  a  small  artery  and  vein. 
At  the  upper  jmrt  of  the  cord  the  pia  mater  presents  a  grayish.  motrltMi  tint, 
which  is  owing  to  yellow  or  brown  pigment-cells  .scattered  among  the  elastic 
fibres. 

Stmcture.^ — The  pia  mater  of  the  cord  is  less  vascular  in  structure,  but  thicker 
and  denser,  than  the  pia  mater  of  the  brain,  with  which  it  is  continuous.  It 
consists  of  two  layers:  an  outer  composed  of  bundles  of  connective-tissue  fibres, 
arranged  for  the  most  part  longitudinally ;  and  an  inner,  consisting  of  stiff 
bundles  of  the  same  tissue,  which  present  peculiar  angular  bends,  and  is  covered 
on  both  surfaces  by  a  layer  of  endothelium.  Between  the  two  layers  are  a 
number  of  cleftlike  lymphatic  spaces  which  communicate  with  the  subarachnoid 
cavity,  and  a  number  of  blood-vessels  which  are  enclosed  in  a  perivascular 
sheath,  derived  from  the  inner  layer  of  the  pia  mater,  into  which  the  lymphatic 
s]>aees  open.  It  is  also  supplied  with  nerves,  which  are  derived  from  the  sympa- 
thetic. 

The  Ligamentum  Denticulatum  (Fig.  400)  is  a  narrow  fibrous  band,  situated 
on  each  sitle  of  the  spinal  conl,  throughout  its  entire  length,  and  separating  the 
anterior  from  the  posterior  roots  of  the  spinal  nerves.  It  has  received  its  name 
from  the  serrated  appearance  which  it  presents.  Its  inner  border  is  continutuis 
with  the  pia  mater  at  the  side  of  the  cord.  Its  outer  border  presents  a  series  of 
triangular,  dentated  serrations,  the  points  of  which  are  fixed  at  intervals  to  the 
dura  mater.  These  serrations  are  twenty-one  in  number  on  each  side,  the  first 
being  attached  to  the  dura  mater,  opposite  the  margin  of  the  foramen  magnum 
between  the  vertebral  artery  and  the  hypoglos.sal  nerve,  and  the  last  near  the 
lower  end  of  the  cord.  Its  use  is  to  sujumrt  the  cord  in  the  fiuid  by  which  it.  is 
Burrouuiled. 

THE   SPINAL  CORD. 

The  Spinal  Cord  (mfihina  itpinaliH)  is  the  cylindrical,  elongated  part  of  the 
cerebro-spinal  axis  which  is  contained  in  the  vertebral  canal.  Its  length  is 
tismilly  about  seventeen  or  eighteen  inches,  and  its  weight,  when  divested  of  its 
membranes  and  nerves,  about  one  ounce  and  a  half,  its  proportion  to  the  enoepha- 
lon  being  about  1  to  ;i3.  It  does  not  nearly  fill  the  canal  in  which  it  is  con- 
tained, its  investing  membranes  being  separated  from  the  surroumling  walls  by 
areobir  tissue  and  a  plt'Xus  of  veins.  It  occupies,  in  the  adtdt.  the  upper  two- 
thir«ls  of  the  vertebral  canal,  extending  from  the  upper  border  of  the  atlas  to  the 
lower  border  of  the  body  of  the  first  lumbar  vertebra,  where  it  terminates  in  a 
slender  filament  of  gray  substance,  which  is  continued  for  some  distance  into  the 
1  Jilum  ti-rmintile.  In  the  ftctus,  before  the  third  month,  it  extends  to  the  bottom  of 
the  sacral  canal,  but  after  this  period  it  gradually  recedes  from  below,  as  the 
gr'»wth  of  the  bones  composing  the  canal  is  more  rapid  in  proportion  than  that 
of  the  cord,  so  that  in  the  child  at  birth  the  cord  extends  as  far  as  the  third 
lumbar  vertebra.  Its  position  varies  also  according  to  the  degree  of  curvature 
of  the  sjtinal  column,  being  rai.sed  stmiewhat  in  flexion  of  the  spine.  On  examin- 
ing its  surface  it  presents  a  difference  in  its  diameter  in  ^liflx-rent  parts,  being 
marked  by  two  enlargements,  an  upper  or  cervical,  and  a  lower  or  luud>ar.  The 
cervit-al  enlargement,  which  is  the  larger,  extends  from  ab<nit  the  third  cervical 
to  the  first  or  second  dorsal  vertebra :  its  greatest  diameter  is  in  the  transverse 
direction,  and  it  corresponds  with  the  origin  of  the  nerves  which  supply  the 
upper  extremities.  The  lower,  or  lumbar,  enlargement  is  situated  opposite  the 
last  two  or  three   dorsal   vertebrae,  its  greatest  diameter  being  fruui  before  hack- 
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Fig.  402.— splufil  ciM.  Side 
view,  riaii  of  the  flssiiivs  and 
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ward.     It  correspoDfis   with    tbt^   origin   of  the  norvos   which   supplv  the  lower 
extremities.     In  form  the  spinal  cord  h  a  Haltened  cylinder. 

Fissures. — It  presents  ou  its  anterior  surface,  alnnfj  the  midille  line,  a  longi- 
tudinal fissure,  the  anterior  mfdian  fiHsurey  and  on  its  posterior  surface  another 
fi.ssiire,  which  also  extends  along  the  entire  length  of  the  cord,  the  posterior 
median  fiititure.  The.se  fissures  penetrate  through  the  greater  part  of  the  thickness 
of  the  cord,  and  incompletely  divide  the  cnnl  into  two  symmetrical  halves,  united 

in  the  midille  line  by  a  transverse  band  of  nervous 
substance,   the  connfiiHitun-. 

The  Anterior  Median  Fissure  is  wider,  hut  of  less 

de])th,  than  the  posterior,  extending  into  the  cord  for 

about  one-third  of  its  thickness,  and  is  deejwst  at  the 

wggM^     fu^L>itei-ai  fUnre.       lowcr  part  of  the  cord.     It  contains  a   prolongation 

Slf^S^HC  from   the   pia  mater,  and  its  floor   is  fiu-meil  by   the 

anUrior  white  commitntnre,  which  is  perfuatetl  by 
numerous  bhmd- vessels  passing  to  the  centre  "'f  the 
cord. 

The  Posterior  Median  Fissure  is  not  an  actual  fis- 
sure, as  the  space  between  the  lateral  halves  of  the 
posterior  jiart  of  the  cord  is  crossed  by  connective 
tissue  and  numerous  Idood-vessels,  so  that  no  actual 
hiatus  exists^  and  there  is  eonseijuently  no  prolonga- 
tion of  the  pia  mater  into  it.  It  extends  into  the  cord  to  about  one  half  its 
depth,  and  its  floor  is  formed  by  the  postfrior  graii  commissure. 

Lateral  Fissures  —On  each  side  of  the  anterior  median  fissure  a  linear  series 
of  foramina  may  be  observed,  itidicating  the  points  where  the  anterior  roots  of 
the  s]tinal  nerves  emerge  from  the  cord.  This  is  called,  by  some  anatomists,  the 
ant*'rf>-hit*'ral  fis-uo'f  of  the  cord,  although  no  actual  fissure  exists  in  this  situation. 
And  on  each  side  of  the  posterior  median  fissure,  along  the  line  of  attachment  of 
the  posterior  roots  of  the  nerves,  a  4lelicate  fissure  may  be  seen,  leading  down  to 
the  gray  matter  which  approaches  the  surface  in  this  situation  ;  this  is  called  the 
postr ro-h f 4' ral  fissure  oii  the  spinal  cord,  (hi  the  posterior  surface  of  the  spinal 
card,  between  the  posterior  median  fissure  and  the  postero-lnleral  fissure  on  each 
side,  is  a  slight  longitudinal  furrow  marking  <tff  two  slender  tracts,  i\iv  posterior 
ftieditut  f'ohtmns.  These  are  most  distinct  in  the  cervical  region,  but  are  stated 
by  Fovilte  to  exist   throughout  the  whole  length  of  the  cord. 

Columns  of  the  Cord. — Each  half  of  the  spinal  cord  is  thus  divided  into  four 
columns:  an  anterior  c<dumn,  a  lateral  column,  a  jtosterior  column,  and  a  poste- 
rior median  column. 

The  anterior  column  includes  all  the  portion  of  the  cord  betM-een  the  anterior 
median  fissure  and  the  line  from  which  the  anterior  roots  of  the  nerves  arise.  It 
is  continuous  with  the  pyramid  of  the  medulla  oblongata. 

The  hteral  column,  the  largest  segment  of  the  cord,  includes  all  the  portion 
between  the  line  of  origin  of  the  anterior  roots  of  the  spinal  nerves  and  the  pos- 
tero-lateral  fi.ssure.  By  some  anatomists  the  anterior  and  lateral  columns  are 
included  together  under  the  name  of  the  antero-hiterai  cahimn,  which  forms  rather 
more  than   two-thirds  of  the  entire  circumference  of  the  cord. 

Thii  posterior  coiumn  is  situated  between  the  jxoslerior  median  and  postero- 
lateral fissures. 

The  posterior  nwdian  column  is  that  narrow  segment  of  the  cord  which  is  seen 
on  each  side  of  the  posterior  median  fissure,  usually  included  with  the  preceding 
as  the  posterior  C(dumn. 

Structure  of  the  Cord. — If  a  transverse  section  of  the  spinal  cord  be  made,  it 
will  be  seen  to  consist  of  white  and  gray  nervous  substance.  The  white  matter  is 
situated  externally,  and  constitutes  the  greater  part.  The  gray  substance  occupies 
the  centre,  and  is  so  arrange<l  a.s  to  present  on  the  surface  of  the  section  two 
crescentic  masses,  placed  one  in  each  lateral  half  of  the  cord,  united  together  bv  a 
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&rse  band  'ff  gi'ay  nuitier,  the  ifray  coryitfu'ttfture.  Each  crescentic  mass  has 
ftll  anterior  and  posterior  horn.  The  posterior  h<>rn  is  long  and  narrow,  and 
approaches  the  surface  of  the  postero-lateral  fissure,  near  which  it  presents  a  slight 
enlargement,  the  caput  t'ornti :  from  this  it  tapers  to  form  the  apei-  cortiu,  which  at 
the  surface  of  the  cord  becomes  continuous  with  the  fibres  of  the  posterior  roots  of 
the  spinal  nerves.  The  anterior  Lorn  is  short  and  thick,  and  does  not  quite  reach 
the  surface,  but  extends  toward  the  point  of  attachment  of  the  anterior  roots  of  the 
nerves.  Its  margin  ])resents  a  dentate  or  stellate  appearance.  Owing  to  the  pro- 
jections towani  the  surface  of  the  anterior  and  posterictr  bm-ns  of  the  gray  matter, 
each  half  of  the  cord  is  di\'ided,  more  or  less  coin|iletely,  into  three  columns, 
anterior,  middle,  and  posterior,  the  anterior  and  middle  being  jfuncd  to  form  the 
antero-lateral  column,  as  the  anterior  horn  does  not  t|uite  reach  ihe  surface. 


Trl^i 
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^^ 


Oppotite  middh  of  eervifnl  region. 


Opposite  middle  of  doraal  region. 


Oppotite  lumbar  region. 
Fio.  403,— Transverse  sections  of  tbe  cord. 


Fig.  401.— From  a  tmnsverse  section  ihroiwh 
thf  «pinal  rnrd  of  ft  calf.  Magnified  about  180 
(liametons.  slumiiic  j>artof  tlic  ctntral  canul  and 
thu  tissue  iiiinuMilfttt-lvaniurnl  it— viz.  the  cen- 
tral gray  iiurlous.  (ivl'iin  nn<l  Nnble  SiiiithJ 
TiitM-anal  is  lined  with  e|ilth>jliurn.  composed  of 
clUnted,  nuirt-  t>r  les^  «  oiiirut,  .-i-lls  ;  in  most  Iti- 
st«n<*es  a  ^lanuMitoiis  jinniss jxiksi'A  rmin  tlie cell 
int<i  tl>e  tiwuf  uti<lemeath.  Tliis  ticsue  contains, 
lu  a  hyaline  matrix,  a  network  nf  ilbrils  :  moat 
of  tiiese  run  horlzoiitaUy.  otliers  have  a  longitu- 
dinal course,  and  iipp«*ar  therefore  hen?  cut  trans- 
versely—i.  r.  aH  small  dol*.  The  nuclei  corre- 
spond to  the  cells  of  the  tieuroRlia.  the  cell-suta- 
stance  not  being  shown.  B4>th  the  nuclei  of  the 
neun^lia-cells  and  those  of  the  epithelium  con- 
tain three  or  more  laqjc  dlsk-tthafivd  |>anicle%. 


The  commisstire  of  the  spinal  cord  is  composed  of  white  and  gray  fibres,  hence 
called  the  white  and  gray  commissures.  The  whitf  r/mmtistittrr  is  formed  of  fibres, 
which  pass  horizontally  between  the  gray  matter  of  the  anterior  horn  of  one  side 
and  the  anterior  white  column  of  the  opposite  side. 

The  grat/  commisntire,  which  connects  the  two  crescentic  ma.sses  of  gray  matter, 
is  separated  from  the  bottom  of  the  anterior  median  fissure  by  the  anterior  white 
commissure.     It  consists  of   transverse  fibres,  with  a  considerable  quantity  of 
neuroglia  between  them.     The  fibres  when  they  reach  the  lateral  crescents  diverge:  i 
some  pass  backward  to  the  posterior  roots;   others  spread  out,  at  various  angles,! 
into  the  cervix  cornu. 

Running  through  the  gray  commissure  of  the  whole  length  of  the  cord  is  a 
minute  canal,  whicli  is  barely  visible  to  the  naked  eye  in  the  human  cord,  but  is 
proportionally  larger  in  some  of  the  lower  vertebrata.  It  is  called  the  central 
canaK  and  opens  above  into  the  fourth  ventricle,  and  terminates  below  in  a  some- 
what dilateil  extremity.  It  is  lined  in  the  f<x?tus  by  columnar  ciliated  epithelium, 
but  in  the  adtilt  the  cilia  have  disappeared,  atHl  the  cnnal  is  filled  with  their 
remains.  The  cells  are  supported  on  a  layer  of  neuroglia,  which  is  sometimes 
called  the  substantia  gelatinosa  centralis. 

The  mode  of  arrangement  of  the  gray  matter,  and  its  amount  in  proportion  to 
the  white,  vary  in  diflferent  jjarts  of  the  cord.  Thus,  the  posterior  horns  are  long 
and  narrow  in  the  cervical  region ;  short  and  narrower  in  the  dorsal ;  short,  but 
wider,  in  the  lumbar  region.  In  the  cervical  region  the  crescentic  portions  are 
small,  antl  the  white  matter  more  abundant  than  in  any  other  region  of  the  cord. 
In  the  dorsal  region  the  grav  matter  is  least  developed,  the  white  matter  being 
also  small  in  *|uantity.  In  the  lumbar  region  the  gray  matter  i.s  more  abundant 
than  in  any  other  region  of  the  cord.  Toward  the  lower  end  of  the  cord  the  white 
matter  gradually  ceases.  The  crescentic  portions  of  the  gray  matter  soon  blend  into 
a  single  mass,  which  forms  the  only  constituent  of  the  extreme  point  of  the  cord. 
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Minute  Anatomy  of  the  Cord. — The  cord  consists  of  an  outer  part,  composed 
of  medullutc'<i  nerve-fibres,  whieli  is  the  white  nih^taiu'e  ;  and  of  a  central  part,  the 
gnitf  matttTy  both  siip])orted  in  a  peculiar  kind  of  Cfmnective  tissue,  called  fwuroqlia. 

The  neuroglia  consi.sts  of  a  homogeneous  transparent  matrix^  of  a  network  of 
very  delicate  fitirilhe,  and  of  small  stellate  or  branched  cells,  the  neurotiUa-cells. 

In  addition  to  forming  a  ground  substance,  in  which  the  nerve-fibres,  nerve- 
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Pig.  ^O.").— Tranaventc  section  through  the  cerHcal  portion  of  the  tipin«l  cord  of  the  calf.    Jlafnlfltd  4A 
diameters.    (Klein  and  Nolile  .Smith.) 

cells,  and  blood- vessels  are  imbedded,  a  considerable  accumulation  of  neuroglia 
takes  place  in  three  situations — (1)  on  the  surface  of  the  cord,  beneath  the  pia 
mater;  (2)  around  the  central  cana! ;  and  (3)  in  the  posterior  part  of  the  posterior 
horn,  forming  the  substantia  cinerea  gelatinosa. 

The  white  substance  of  the  cord  consists  <»f  medullated  nerve-fibres,  with 
blood-vessel.**  and  neuroglia,  (hi  transverse  secti«»n  t^f  the  white  substance  of  the 
C'lrd  a  very  striking  object  is  ]tresente<l.  It  is  seen  to  be  studded  all  over  with 
minute  dots,  surrounded  by  a  wbite  area,  and  this  again  by  a  dark  ciicle  (Fig.  401I). 
This  is  due  to  the  longitudinal  medullated  fibres  seen  on  section.  The  dot  is  the 
axis-cylinder,  the  white  area  the  substance  of  Schwann,  and  the  dark  circle  the 
tubular  membrane  of  the  fibres,  which  seems  to  consist  of  several  lamim?. 
Externally,  the  neuroglia  is  seen  to  form  a  ileiicate  connective  sheath  round  the 
outer  surface  of  the  cord  immediately  beneath  the  pia  mater,  from  which  numerous 
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septa  pass  in  to  separate  the  respective  buiKlles  of  fibres  and  extend  between  tie 
individual  nerve-fibres,  acting  as  a  supporting  mediimi  in  ^sbirh  thev  are  imbedded. 
Thus  it  will  he  seen  that  the  greater  bulk  of  the  while  matter  of  tte  cord  is  made 
up  of  longitudinal  modullated  fibres,  which  are  arranged  in  groups  forming  the 
anterior,  lateral,  and  posterior  columns. 

There  are,  however,  also  obliijtie  and  transverse  fibres  in  the  white  substance. 
These  are  principally  found  (1)  at  the  bottf>m  of  the  anterior  median  fissure,  foi-ming 
the  whit*  commissure,  the  fibres  passing  frtim  the  gray  matter  of  the  anterior 
horn  on  one  side  to  the  white  matter  of  the  anterior  column  of  the  opposite  side; 
(2)  horizontal  or  oblic|ue  fibres  passing  from  the  roots  of  the  nerves  into  the  gray 
matter;  and  (3)  fibres  leaving  the  gray  matter,  and  pursuing  a  longer  or  shorter 
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Fio.  406.— t'olu tuna  of  the  cord. 
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Fin.  407.— Transverse  soction  of  the  jn"*y  suhstance  of 
tlie  sninal  cord,  near  the  middle  of  the  dorsal  region.  Mag- 
nitk'd  13  lUaiiivter^. 


horizontal  course  between  the  bundles  of  longitudinal  fibres,  with  which  many  of 
them  are  continuous. 

The  investigation  of  pathological  lesions  has  shown  that  the  white  matter  of 
the  cord  consists  of  certain  columns  or  tracts  of  fibres,  for  it  has  bcon  found  that 
separate  lesions  are  strictly  limited  to  certain  well-determined  parts  of  the  organ 
without  involving  neighboring  regions.  That  these  parts  or  fasciculi  correspond 
to  so  many  distinct  anatomical  systems,  each  endowed  with  special  functions,, 
seems  abundantly  proved  by  the  researches  of  Flechsig  and  others  on  the  develop-' 
ment  of  the  cord  during  the  later  peiiods  iif  utero-gestation  and  in  the  newly-born 
infant.  Thus,  on  cither  side  of  the  anteri<ir  median  fissure  a  portion  of  the  anterior 
column  is  divided  off  as  \\ie  Direct  jH^ramuhil fa»ciculuti{iQ.s>v\iiii\\i»  of  Turck),  which 
can  be  traced  to  be  continuous  with  the  non-decussating  fibres  of  the  pyramid  of 
the  medulla.  The  remainder  of  the  anteri«vr  coluuin  of  the  cord  forms  the 
ynndamenttil  faxricuhts^,  which  is  continue<l  into  the  deeper  part  of  the  medulla. 
The  lateral  column  of  the  cord  is  divided  into  four  tracts,  the  anterior  division  of 
which  is  called  the  anterior  radif^uhjr  ztme,  the  peripheral  portion  of  the  posterior 
part  the  cerebellar  column^  and  the  internal  part,  next  the  gray  substance,  is 
termed  the  mixed  lateral  eohinm  ;  whilst  an  intermediate  portion,  between  these 
last  tW(>,  is  the  erosfieii  pt/ramid'tl  fas'-t'f'itfitH,  its  fibres  when  traced  u)>ward  forming 
the  decussating  portion  of  the  pyramid  of  the  medolla  oblongata.  The  other  three 
portions  of  the  lateral  column  can  be  traced  into  the  lateral  tract  of  the  medulla, 
the  peripheral  fibres,  or  those  forming  the  cerebellar  column,  passing  through  it 
to  the  cerebellum. 

The  posterior  column  of  the  cord  is  divided  into  two:  the  portion  which  lies 
next  the  posterior  median  fissure  is  called  the  column  of  Gol!  (posterior  median), 
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and  if  traced  upward  is  found  to  be  continuous  with  tbe  fasciculus  gracilis  of  the 
medulla.  The  remainder  of  the  posterior  cohinui  is  called  the  ciineate  fascicuhts, 
or  BnrdacJi'»  eolumn  (posterior  external),  and  is  prolonged  into  the  medulla  under 
the  same  name. 

The  gray  substance  of  tbe  cord  occupies  its  central  part  in  the  shape  of  two 
crescentic  horns,  joined  together  by  a  commissure.  Each  of  these  crescents  has 
an  anterior  and  posterior  cornu. 

The  posterior  horn  consists  of  two  parts — tlie  cttput  rorfuiy  or  expanded 
extremity  of  the  horn  (Fig.  408),  round  which  is  a  lighter  space  or  lamina  of 
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Fkj.  4(1h.— Trnnitverse  scrtftm  of  thf  pray  siil«tnnci«  of  the  spiiml  corrl  tlirotiKh  the  middle  nf  the  luintvir 
enlargement,  ou  the  U*a  siile  of  Ihv  fifun'  K^^>l^p^  ut  latnv  eeUt  are  *een  ;  un  the  right  side,  the  course  of  the 
flbrts  it  shown  wUhotit  the  wlU.    Mannilk-fl,  in  diiiiueters. 

gelatinous  substance ;  and  the  rervix  cornu^  or  narrower  portion,  which  connects 
it  with  the  rest  of  the  gray  substance. 

The  gelatinous  substance  is  a  peculiar  accumulation  of  neuroglia  (Klein),  and 
has  been  named  by  Rolando  the  »idnttantia  rlnerea  (fehifittoftti. 

I'he  interior  horn  of  fhe  t/rttt/  gub8taHt''t'  in  the  cervical  and  lumbar  swellings, 
where  it  gives  origin  to  the  nerves  of  the  extremities,  is  much  larger  than  in  any 
other  region,  and  contains  several  distinct  groups  of  large  and  variously  shaped 
cells. 

In  addition  to  this,  in  certain  parts  of  the  cord  other  horns  or  projections  of 
the  gray  matter  may  he  seen  on  transverse  seeti<in.  One  of  these,  the  latt-rol 
horn^  is  foun<l  projecting  outward  from  the  lateral  region  of  the  gray  matter  on  a 
level  with  the  gray  commissure  in  the  cervical  and  upper  part  of  the  dorsal  region 
of  the  cord;  and  a  second,  Clfirke'it  vcf^ii'idar  coiunm,  is  found  on  the  inner 
side  of  the  posterior  horn  near  the  gray  commissure,  in  the  upper  cervical  or 
dorsal  regions  or  at  the  point  of  exit  of  the  lower  lumbar  nerves. 

The  gray  commissure  is  situated  behind  the  white  eivmmissure,  which  sep- 
arates it  from  the  bottom  of  the  anterior  meilinn  fissure. 

The  gray  subatance  of  the  cord  consists  of — (I)  nerve-fibres  of  variable  but 
smaller  average  diameter  than  those  of  tbe  C(»lutnns ;  (2)  nerve-cells  of  various 
shapes  and  sizes,  with  from  two  to  eight  processes;  (3)  blood-vessels  and  connec- 
tive tissue. 
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The  nervr'0>?'f8  of  the  gray  matter  of  the  posterior  horn  are  for  the  most  part 
[composed  of  a  minute  ami  (leiise  network  of  minute  fibrils,  which  is  termed 
^  *' (ierlaeh's  nerve-network,"  intermingled  with  nerves  of  a  hirger  size.  This*  net- 
jwork  is  connnuous  with  the  meduHated  fibres  of  the  posterior  nerve-roots  on  the 
[one  hand  (Dieters),  and  with  the  branched  processes  of  the  gan^^lion-cells  on  the 
lother  (Gerlach),  so  that  the  ganglion-cells  are  connected  with  the  meduUated 
llibres  of  the  posterior  nerve-roots  only  imlirectly  through  the  nerve-network. 
[The  arrangement  of  the  fibres  in  the  anterior  horn  of  the  gray  matter  appears  to 
[be  somewhat  different ;  here  the  medtdlated  fibres  of  the  anterior  nerve-roots  are 

directly  continuous  with  some  of  the  processes 

Pbaierior  Rootf.  of  the   ganglion-cells,   others  of  the  processes 

of   the  ganglion-cells  communicating  with  Ger- 

,  _,^_  lach'a  nerve-network. 
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Fig.  40P.— Longitudiuttl  section  «>f  Iho 
white  And  KTay  "utwitance  of  the  spinal  cord, 
throu(;h  the  midrtle  of  the  liimhar  etilarge- 
ment.    Magiiitled  1)  dinnkiners. 


Fio.  410.— Transverse  section  through  the  whUe  mutter  of 
the  spinal  conl  of  a  calf.  MaffniAi'd  about  WIO  diiimeteri. 
^Klein  ami  Noble  Smith. i  In  tlit'  upif  r  nurt  ure  shown  two 
uolnted  flattened  nucleated  eclls  of  the  ncuroplia.  under  a 
somewhat  hipher  p»ower  than  the  rest.  In  the  bulk  of  the 
fixture  the  nerve-flbrcs  arv-  seen  in  tninBverse  M-ftion.  They 
an'  of  different  sizes,  and  iMissena  a  lauiinutt-d  niedullary 
tihenth  surronndtnit  th«.-  axiseylinder,  which  was  deeply 
stalniil  la  the  i>re™imtk«n.  and  is  here  repre.«iented  by  «  Waek 
doL  The  nerve-Hbres  are  Imbedded  in  the  neuroglia.  This 
rontain-s.  In  a  matrix  which  app<'ars  sometimes  nrranular, 
sometimes  homogeneous,  numeruui*  elai«tie  flhriliii,  seen  here 
in  Iransveme  seetion  as  minut»3  dot*^,  on  aeronnt  of  their 
having  a  euur«e  (larallel  to  the  long  axis  of  the  cord. 
Amongxt  the  mMiroglia  are  also  seen  two  branched  connws 
tive-tL««*ne  eelh— neuroglia-cellB. 


The  nerve-celh  of  the  gray  matter  are  of  two  kinds,  large  branched 
nerve-vesicles  which  are  collected  into  groups,  and  small  round  cells  which 
resemble  free  nuclei  and  are  found  aca,ttered  throughout  the  whole  of  the  gray 
matter. 

In  the  anterior  horn  is  a  constant  group,  situated  at  the  anterior  part  of  the 
cornu,  finil  sometimes  termed  the  vmirular  eofuitm  of  the  anterior  eorim.  It  con- 
sists of  two  groups  of  cells:  one  mesial,  near  the  anterior  column;  the  other 
lateral,  near  the  lateral  column.  At  the  base  of  the  posterior  horn  on  its 
inner  side,  and  joining  the  gray  commissure,  is  a  group  of  nerve-cells,  which 
give  rise  to  the  projection  mentioned  above  as  being  seen  on  transverse  section 
iD  the  upper  part  of  the  cord,  which  is  called  Clarke's  posterior  vesicular 
column. 

At  the  junction  of  the  anterior  and  posterior  cornu,  in  the  outer  portion  of 
the  gray  matter,  is  a  third  group  of  cells,  the  tracfus  intertnedio-laterali*!.  In  cer- 
tain regions  of  the  cord  these  cells  extend  in  amongst  the  fibres  of  the  white 
matter  of  the  lateral  column,  and  give  rise  to  the  lateral  horn.  In  addition  to 
these  groups  a  few  large  scattered  cells  are  found  in  the  posterior  horn,  extending 
into  the  substantia  cinerea  cjelatinosa. 
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Dissection. — To  examine  the  brain  witli  its  iiifiiil>rane>  ihi-  i^kull-ciip  must  be  removed.  In 
order  to  eff<M;t  thi.s,  saw  tbruUirb  the  external  tiilde,  ibc  »t!c(ion  ennnin'iiring,  in  front,  alxiut  an 
inch  above  tlie  margin  uf  tbe  orbit,  and  ext^^mliny.  behind,  to  a  Itnel  vvitb  the  <R'<'iiiital  |>rotu- 
bi'rance.  Tlieu  brealv  the  internal  table  with  the  ehii*el  and  hammer  to  avoid  injurinjj  the  invesi- 
iiiL'  membranta  or  brain  ;  lon.sen  and  forcibly  detai-h  the  skull-ra]),  wlien  the  dnnt  mater  will  be 
exposed.  The  adhesion  between  the  lione  and  the  dura  mater  is  very  intimate,  and  tnneh  mon? 
80  in  the  young  subjeet  than  in  the  adult. 

MBMBEANES  OF  TEE  BRAIN. 

The  membranes  of  the  brain  are  the  dura  mater,  arachnoid  membrane,  and 
pia  muter. 

The  Dura  Mater. 

The  Dura  Mater  is  a  thick  and  dense  inelastic  fibrous  membrane  T^rhich  lines 
the  interior  of  the  skull.  Its  outer  surface  is  rough  and  fibrillated.  and  adheres 
elo.sely  to  the  inner  surface  of  the  bones,  fnrinintr  their  iutciniil  periosteum,  this 
adhesion  hein*;  most  marked  oppo.site  the  suture.s  and  at  the  base  of  the  .skull.  Its 
inner  surface  is  smooth  and  lined  by  a  layer  of  endothelial  cells.  It  sends  three 
processes  inward,  into  the  cavity  of  the  skull,  for  the  support  and  protection  of 
the  different  parts  of  the  brain,  and  is  prolonged  to  the  outer  surface  of  the  skull 
throuo;h  the  various  foramina  which  exist  at  the  base,  and  thus  becomes  continuous 
with  the  |iericranium ;  its  fibrous  layer  forms  sheaths  for  the  nerves  which  pass 
through  these  apertures.  At  the  ba.se  of  the  skull  it  sends  a  fibrous  prolongation 
into  the  foramen  cjecum ;  it  sends  a  series  of  tubular  prohmgations  round  the 
filaments  of  the  olfactory  nerves  as  they  pass  throut^h  the  cribriform  plate,  and 
also  round  the  nasal  nerve  as  it  passes  through  the  nasal  slit;  a  jirolongation  is 
also  contitiue<l  through  the  sphenoidal  fissure  into  the  orbit,  and  another  is  con- 
tinued into  the  same  cavity  through  the  optic  foramen,  f<trming  a  sheath  for  the 
optic  nerve,  which  is  continued  as  far  as  the  eyeball.  In  the  jmsterior  fossa  it 
ends  a  process  down  the  internal  auditory  meatus,  ensheathing  the  facial  and 
liditory  nerves;  another  through  the  jugular  foramen,  forming  a  sheath  for  the 
tructiircs  which  pass  through  this  ojiening ;  and  a  third  through  the  anterior 
condyloid  foramen.  Around  the  margin  of  the  foramen  magnum  it  is  closely 
adhereiit  to  the  bone,  and  is  c<)ntinuous  with  the  dura  mater  lining  the  spinal 
canal.  In  certain  situations,  as  a!rea(ly  mentioned  (page  0.>2).  the  fibrous  layers 
of  this  membrane  sejiarate,  to  form  sinuses  for  the  passage  of  venous  blootl. 
Upon  the  outer  surface  of  the  dura  mater,  in  the  situation  of  the  longitudinal 
sinus,  may  be  seen  numerous  small   whitish  bodies,  the  glandulce  Paeehioni. 

Structure. — The  dura  mater  consists  of  white  fibrous  and  elastic  tissues 
arranged  iti  Ihittened  latuime,  which  ai*e  divisible  into  two  layers,  the  fibres  of  the 
two  layers  intersecting  each  other  obliipiely.  A  layer  of  nucleated  endothelial 
cells,  similar  to  those  found  on  serous  membranes,  lines  its  iinjer  surface ;  these 
were  formerly  regardetl  as  belonging   to  tlie  arachnoid  membrane. 

Its  arteries  are  very  numerous,  but  are  chiefly  distributed  to  the  bones.  Those 
f<»und  in  the  anterior  fossa  are  the  anterior  meningeal  branches  of  the  anterior  and 
posteri<»r  ethmoidal  and  internal  carotid,  and  a  branch  from  the  middle  meningeal. 
In  the  middle  fossa  are  the  middle  and  small  meningeal  branches  of  the  internal 
maxillary,  a  branch  from  the  ascending  pharyngeal,  which  cntei*s  the  skull  through 
the  foramen  laeerum  medium  basis  cranii,  branches  from  the  internal  carotid,  and 
a  recurrent  branch  from  the  lachrymal.  In  the  posterior  fossa  are  meuiugeal 
branches  from  the  occipital,  one  of  which  enters  the  skull  through  the  jugular 
foramen,  and  the  other  through  the  masttud  foramen  ;  the  posterior  meningeal, 
from  the  vertebra! ;  occasionally  meningeal  liranches  from  the  ascending  pharyngeal, 
which  enter  the  skull,  one  at  the  jugular  fiuauien,  the  other  at  the  anterior 
condyloid  ftiramen,  and  a  branch  from   the  middle  meningeal. 

The  rnn»,  which  return  the  blood  from  the  dura  mater,  and  partly  from  the 
bones,  anastomose  with  the  diploic  veins.     These  vessels  terminate  in  the  various 
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silliaaes,  with  the  exception  of  two  which  accompany  the  iiiiddlo  uieningeal  artery, 
and  pass  out  of  the  skull  at  the  foramen  spiiiosnm  to  jiPin  (he  internal  maxillary 
vein. 

The  jn'rpen  of  the  dura  mater  are,  the  recurrent  branch  of  the  fourth  and 
filaments  from  the  Gasseriun  ganglion,  from  the  ophthalmic  find  hypoglossal  nerves^ 
and  from  the  sympathetic. 

The  so-called  glandule  Pacchioni  are  numerons  small  whitish  granulations, 
usually  collected  into  clusters  of  variable  size,  which  are  found  in  the  following 
situations:  1,  Tpon  the  outer  surface  of  the  dura  mater,  in  the  vicinity  of  the 
superior  longitudinal  sinus,  being  received  into  little  depressions  on  the  inner 
surface  of  the  calvariuna.  2.  On  the  inner  surface  of  the  dura  mater.  -3.  In  the 
superior  longitudinal  sinus.  4.  On  the  pia  mater,  near  the  margin  of  the 
hemispheres. 

These  bodies  are  not  glandular  in  structure,  but  simply  enlarged  normal  villi 
of  the  uracbnoid.  In  their  growth  they  perforate  the  dura  mater,  and  are  thus 
found  on  its  outer  surface,  and  when  of  large  size  they  cause  absorption  of  the 
[bone,  and  come  to  be  lodged  in  pits  or  depressions  on  I  he  inner  table  of  the  skull. 
he  manner  in  which  they  perforate  the  dura  mater  is  a.s  follows:  At  an  early 
riod  of  their  growth  they  project  through  minute  holes  in  the  inner  layer  of  the 
ura  mater,  which  open  into  large  venous  spaces  situated  in  the  tissues  of  the 
membrane  on  either  side  of  the  longitudinal  sinus  and  communicating  with  it. 
In  their  onward  growth  the  villi  push  the  outer  layer  of  the  dura  mater  before 
them,  and  this  forms  over  them  a  delicate  membranous  sheath.  In  structure  they 
consist  of  trabecuUe  of  connective  tissue  covered  over  by  a  layer  of  endotlteliunj. 
The  spongy  tissue  of  which  they  are  composed  is  continuous  with  the  trabecular 
tissue  of  the  subarachnoid  space. 

These  bodies  are  not  found  in  infancy,  and  very  rarely  until  the  ihird  year. 
They  are  usually  found  after  the  seventh  year,  and  from  this  period  they  increase 
in  number  as  age  advances.      Occasionally  they  are  wanting. 

Processes  of  the  Dura  Mater. — The  processes  of  the  dura  mater,  sent  inward 
into  the  cavity  of  the  .skull,  are  three  in  number:  the  fal.x  cerebri,  the  tentorium 
cerebelli,  and  the  falx  cerebelli. 

Ttie, ffi/j-  (wrfh'i,  stt  narnetl  from  its  sickle-like  form,  is  a  strong  arched  process 
of  the  dura  mater,  which  descends  vertically  in  the  longitudinal  fissure  between 
the  two  hemispheres  of  the  brain.  It  is  narrow  in  front,  where  it  is  attached  to 
the  crista  galli  of  the  ethmoid  bone,  and  broad  behinil,  where  it  is  connected  with 
the  upper  surface  of  the  tentorium.  Its  up]>er  margin  is  convex,  and  attached  to 
the  inner  surface  of  the  skull  as  far  back  as  the  internal  occipital  jiroruberance. 
In  this  situation  it  is  broad,  and  contains  the  superior  longitudinal  sinus.  Its 
lower  margin  is  free,  concave,  an<l  presents  a  sharp  curved  edge,  which  contains 
the  inferior  longitudinal  sinus. 

The  tentorium  ffftbeUi  is  an  arched  lamina  of  dura  mater,  elevated  in  the 
middle  and  inclining  doAvnward  toward  the  circumference.  It  covers  the  upper 
surface  of  the  cerebellum,  and  supports  the  occijutal  lo])es  (d*  the  brain,  and 
prevents  them  pressing  upon  the  cerebellum.  It  is  attached,  behind,  by  its  convex 
border  to  the  transverse  ridges  upon  the  inner  surface  of  the  occipital  bone,  and 
there  encloses  the  lateral  sinuses;  in  front,  t(v  the  superior  margin  of  the  petrous 
portion  of  the  temporal  bone,  enclosing  the  superior  petrosal  sinuses:  an<l  at  the 
apex  of  this  bone  the  free  or  internal  border  and  the  attached  or  external  border 
meet,  and,  forming  two  processes,  cross  one  another  an<l  are  continued  forward,  to 
be  attached  to  the  anterior  and  jtosterior  clinoid  processes  respectively.  Along  the 
mid<lle  line  of  its  upper  surface  the  posterior  border  of  the  falx  cerebri  is  attached, 
the  straight  sinus  being  [daced  at  their  point  (d*  junction.  Its  anterior  border  m 
free  and  concave,  and  ])resents  a  large  oval  opening  for  the  transmission  of  the 
crura  cerebri. 

The  fah'  rerebelH  is  a  small  triangular  |»rocess  of  dura  mater  received  into  the 
indentation   between  the  two  lateral  lobes  of  the  cerebellum  behind.      Its  ba;ie  is 
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attaclic'd,  ahovo,  to  the  un<ior  and  back  part  of  the  tentr>num  ;  its  posterior  margin, 
to  the  lower  division  of  the  vertical  crest  on  tlie  inner  snrface  of  the  occipital  bone. 
As  it  descends  it  sometimes  divides  into  two  smaller  folds,  which  are  lost  on  the 
sides  of  the  foramen  magnum. 

The  Araclmoid  Membrane. 

The  arachnoid  (d^ri^ft-jf  £?ooc,  like  a  spider's  web),  so  named  from  its  extreme 
thinness,  is  a  delicate  membrane  which  envelops  the  brain,  King  between  the  pia 
mater  internally  and  the  dura  mater  externally  j  from  this  latter  membrane  it  is 
separated  by  a  space,  the  tSMbihirai  apace. 

It  invests  the  brain  loosely,  being  separated  from  direct  contact  with  the 
cerebral  substance  by  the  pia  mater,  and  a  <jiiantity  of  loose  areolar  tissne,  the 
gulmrarhnoidean.  On  the  upper  surface  of  the  cerebrum  the  arachnoid  is  thin  and 
trans[)arent,  and  tuay  be  eiisily  demonstrated  by  injecting  a  stream  of  air  beneath 
it  by  means  of  a  blowpipe;  it  passes  over  the  convolutions  without  dipping  down 
into  the  sulci  between  them.  At  the  base  of  the  brain  the  arachnoid  is  thicker. 
and  slightly  opaipie  toward  the  central  part;  it  covers  the  anterior  lobes,  and 
extends  across  between  the  two  temp<>ro-s]dienoidal  lobes,  so  as  to  leave  a  consid- 
erable interval  between  it  and  the  brain,  the  ttnftrior  ^ubitnurhufjidt'itn  space:  it 
is  in  contact  with  the  pons  and  under  surface  of  the  cerebellum,  but  between  the 
hemispheres  of  the  cerebellum  and  the  mcdulia  oblongata  another  considerable 
intervul  is  left  lietween  it  and  the  brain,  called  \\\.i}  posterior  Hubartwhttrndenn  nparc 
These  two  spaces  communicate  together  across  tlic  crura  cerebelii.  The  arachnoid 
membrane  surrounds  the  nerves  which  arise  from  the  bruin,  and  encloses  them  in 
loose  sheaths  as  far  as  their  jjoiut  of  exit  from  the  skull. 

Tlie  nHbitraehnoid  ttpace  is  the  interval  between  the  arachnoid  and  pia  mater: 
this  space  is  narrow  on  the  surface  of  the  hemispheres,  but  at  the  bnse  of  the 
brain  a  wide  interval  is  left  betMeen  the  two  temporo-sphenoidjd  lobes,  anil,  behind, 
between  the  hemispheres  of  the  cerebellum  and  the  medulla  oblongata.  This 
space  is  the  seat  of  an  abundant  serous  secretion,  the  cerehm-itnhml  fluid,  which 
fills  up  the  interval  between  the  arachnoid  an<l  pia  mater.  The  suharachiniid 
space  usually  communicates  with  the  general  ventricular  cavity  of  the  brain  bv 
means  of  an  opening  in   the  inferior  boundary  of  the  fourth   ventricle. 

The  .subdural  s]mce  also  contains  fluid;  this  is^  however,  small  in  quantity 
compared  with   the  cerebro-spinal  tiuid. 

Structure. — The  arachnoid  consists  of  bundles  of  white  fibrous  and  elastic 
tissue  intimatelv  blende<l  together.  Its  outer  surface  is  covered  with  n  layer  of 
endothelium.  From  its  inner  surface  are  given  of!"  a  number  of  bundles  of  fine 
connective  tissue,  which  form  a  sponge-like  trabecular  network  in  the  subarachnoid 
space,  in  the  interstices  of  which  the  cerebro-spinal  fluid  is  contained.  Vessels  of 
considerable  size,  but  few  in  number,  and,  according  to  Bochdalrk.  a  rich  plexus  of 
nerves  derived  from  the  motor  division  of  the  fifth,  the  facial,  and  the  spinal 
accessory  nerves,  are  found  in  the  arachnoid. 

The  cerehro-spinnf  flittil  Klls  up  the  subarachnoid  space.  It  is  a  clear,  limpid 
fluid,  having  a  salti.sh  taste  and  a  slightly  alkaline  reaction.  According  to 
Lasaaignc,  it  consists  of  98.5  parts  of  water,  the  remaining  1.5  per  cent,  being 
solid  matters,  animal  and  saline.  It  varies  in  quantity,  being  most  abundant 
in  old  persons,  and  is  quickly  reproduced.  Its  chief  use  is  jjrobably  to  afl'onl 
mechanical  jtrittection  to  the  nervous  centres  and  to  prevent  the  effects  of  concus- 
sions communicated  from  without. 


The  Pia  Mater. 

The  ])ia  mater  is  a  vascular  me«i)brane.  and  derives  its  blood  from  the  internal 
carotid  and  vertebral  arteries.  It  consists  of  a  minute  plexus  of  blood-vessels, 
held  together  by  an  extremely  fine  areolar  tissue.  It  invests  the  entire  surface  of 
the  brain,  dipping  down  between  the  convolutions  and  luminte,  and  is  prolonged 
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into  the  interior.  Conning  the  velum  inter|H>sitiim  and  choroid  plexuses  of  the 
fourth  ventricle.  Upon  the  surfaces  of  the  hemispheres,  where  it  covers  the  gray 
matter  of  the  convolutions,  it  is  very  vascular,  and  gives  off  from  its  inner  surface 
a  midtitndc  of  miutite  vessels,  which  extend  perpendicularly  for  some  distance  into 
tlie  cerehriil  suhstunce.  At  the  base  of  the  brain,  in  the  situation  of  the  anterior 
and  posterior  perforateil  spaces,  a  number  of  long  straight  vessels  are  given  off, 
which  pass  through  the  white  matter  to  reacli  the  gray  substance  in  the  interior. 
On  the  cerebellum  the  membrane  is  more  delicate^  and  the  vessels  from  its  inner 
stirfaco  are  shorter.  Upon  the  crura  cerebri  and  pons  Varolii  its  characters  are 
altogether  changed;  it  here  presents  a  dense  6brous  structure,  marked  only  by 
slight  traces  of  vascularity. 

Accftrding  to  Fohmann  and  Arnold,  this  membrane  contains  numerous 
lymphatic  vessels.  Its  nerves  are  derived  from  the  sympathetic,  and  also  from 
the  third,  fifth,  sixth,  facial,  glosso-pharyugeal,  pneumogastric,  and  spinal  acces- 
sory.    They  accompany  the  branches  of  the  arteries. 

THE  DIVISIONS  OF  THE  BRAIN. 

Tlie  brain  [encephahtn)  is  that  portion  of  the  cerebro-spinal  axis  which  is  con- 
taineil  in  the  cranial  cavity.  It  is  divided  into  four  princijnil  parts — viz.  the 
cerebrum,  the  cerebellum,  the  ptms  Varolii,  and  the  medulla  ttblongata. 

The  cerebrum  forms  the  largest  portion  of  the  encephalon,  and  occupies  a 
considerable  part  of  the  cavity  of  the  cranium,  resting  in  the  anterior  and  middle 
fossaB  of  the  base  of  the  skidl,  and  separated  posteriorly  from  the  cerebelhim  by 
the  tentorium  cerebelli.  About  the  middle  of  its  under  surface  is  a  narrow 
constricted  portiim,  part  of  which,  the  ^-rura  rirrhri,  is  continued  onward  into  the 
pons  Varolii  below,  and  through  it  to  the  medulla  oblongata  and  spinal  cord  ; 
whilst  another  portion,  the  erura  cerebelli.,  passes  down  into  the  cerebellum. 

The  cerebellum  {Utfh'-hmin  or  after-hrain)  is  situated  in  the  inferior  occipital 
fossii?,  being  separated  from  the  under  surface  of  ihe  occipital  lobes  of  the  cerebrum 
by  the  tentorium  cerebelli.  It  is  connected  to  the  rest  of  the  encephalon  by  means 
of  connecting  bands,  called  crura:  of  these,  two  ascend  to  the  cerebrum,  two 
descend  to  the  medulla  oblongata,  and  two  blend  together  in  front,  forming  the 
pons  Varolii. 

The  pons  Varolii  is  that  portion  of  the  encephalon  which  rests  upon  the  upper 
part  of  the  basilar  process  of  the  occipital  btuie  and  body  of  the  s]>henoid  bone. 
It  constitutes  the  bond  of  union  of  the  various  segments  above  mimed,  receiving, 
above,  the  crura  from  the  cerebrum  ;  at  the  sides,  the  crura  from  the  cerebellum  ; 
and  below,  the  medulla  oblongala. 

The  medulla  oblongata  extends  from  the  lower  border  of  the  pons  Varolii  to 
the  upper  part  of  rije  spinal  coril.  It  lies  beneath  the  cerebellum,  resting  on  the 
lowiT  part  of  the  basilar  groove  of  the  occipital  bone. 

Weight  of  the  Encephalon. — The  average  weight  of  the  brain  in  the  adult  male 
is  Ai^};  oz.,  or  a  little  more  than  3  lbs.  avoirdupois;  that  of  the  female  44  <>z. ;  the 
average  difference  between  the  two  being  from  5  to  6  oz.  The  prevailing  weight 
of  the  brain  in  the  male  ranges  between  4t3  oz.  and  TiS  oz.,  and  in  ihe  female 
between  41  oz.  and  47  oz.  In  the  male  the  maximum  weight  out  of  27H  cases  was 
♦55  oz.,  and  the  minimum  weight  34  oz.  The  maximum  weight  of  the  adult  female 
brain,  out  of  191  cases,  was  -56  oz.,  and  the  minimum  weight  31  oz.  Acconiing  to 
Luschka,  the  average  weight  of  a  man's  brain  is  1424  grammes  (about  4;')  oz.). 
of  a  wtunan's  1272  grammes  (about  41  oz.),  and.  according  to  Krause.  l')70 
grammes  (about  48.J  oz.)  for  the  male,  and  1350  (about  43  oz.)  for  the  female.  It 
appears  that  the  weight  of  the  brain  increases  rapidly  up  to  the  seventh  year,  more 
slowly  to  between  sixteen  and  twenty,  and  still  more  .slowly  to  between  thirty  ami 
forty,  when  it  reaches  its  maximum.  Beyond  this  period,  as  age  advances  and  the 
mental  faculties  decline,  the  brain  diminishes  slowly  in  weight,  about  an  ounce 
for  each  subsequent  decennial  [leriod.     These  results  apply  alike  to  both  sexes. 

The  size  of  the  brain  was  formerly  said  lo  bear  a  general  relation  to  the  intel- 


708 


THE   NERVOUS  SrSTEM. 


Icctual  capacity  of  the  Individual.  Ciiviur's  hrain  weiglied  ratbcr  more  than  64  oz.. 
that  uf  the  lute  Dr.  Abercrorahie  6^^  oz.,  ami  that  of  Dupiiytrcn  *J2^  oz.  On  the 
other  hand,  tht?  brain  of  an  idiot  seldom  weighs  more  than  ^3  ox.  But  these  fact.s 
arc  by  no  means  conclusive,  and  it  is  well  known  that  these  weights  have  been 
e<|ualled  hy  the  brains  of  persons  who  never  displayed  any  5'eiimrkable  intellect. 
Dr.  Haldennan  of  Cincinnati  has  recoiiled  ihe  case  of  a  mulatto,  aged  forty -five, 
whose  brain  weighed  08|  oz, ;  he  had  been  a  slave,  and  was  never  reirarded  as 
particularly  intelligent ;  he  was  illiterate,  but  is  said  to  have  been  reserved,  medi- 
tative, and  economical.  Dr.  Ensor,  district  medical  officer  at  l*ort  Elizabeth, 
reports  that  the  brain  of  Carey,  the  Irish  informer,  weighed  i'A  oz.  M.  Nikiforoff 
has  published  an  article  on  the  subject  of  ihe  weight  of  brains  in  the  Novostt. 
According  fo  him,  the  weight  of  the  brain  has  no  influence  whatever  on  the 
mental  faculties.  It  ought  to  be  remembered  that  the  significance  of  the  weight 
of  the  brain  should  depend  upon  the  jtroportion  it  bears  to  the  dimensions  of  the 
whole  body  and  to  the  age  of  the  individual.  It  is  equally  important  to  know 
what  was  the  cause  of  death,  for  long  illness  or  old  age  exhausts  the  hrain.  To 
define  the  real  degree  of  development  of  the  brain  it  is  therefore  necessary  to 
have  a  knowledge  of  the  condition  of  t!ie  whole  body,  and,  as  this  is  usually 
lacking,  the  mere  record  of  weight  possesses  little  significance. 

The  human  hrain  is  heavier  than  that  of  all  the  lower  animals,  excepting  the 
elephant  and  whale.  The  brain  of  the  former  weighs  from  eight  to  ten  pounds; 
and  that  of  a  whale,  iu  a  specimen  seventy-tive  feet  long,  weighed  rather  more 
than  five  pounds. 

The  Medulla  Oblongata. 

Tlie  Medulla  Oblongata,  or  bulb,  is  the  upper  enlarged  part  of  the  spinal  cord, 
and  extends  from  the  lower  margin  of  the  foramen  magnum  to  the  lower  border  of 
the  pons  Varolii.  It  is  directed  from  above  oldiijuely  downwurd  and  backward  ; 
its  anterior  surface  rests  on  the  basilar  groove  of  the  occii>ital  bone,  its  posterii>r 
surface  is  received  into  the  fossa  between  the  hemispheres  of  the  cerebellum, 
forming  the  floor  of  the  fourth  ventricle.  It  is  jjyramidal  in  form,  its  broad 
extremity  directed  upward,  its  lower  end  being  narrow  ;it  its  point  of  connectioa, 
with  the  cord.  It  measures  an  inch  in  It-ngth.  tliree-<tmirt<'rs  of  an  inch  in  breadth^ 
at  its  wiliest  part,  and  half  an  inch  in  thickness.  Its  surface  is  marked,  in  the 
median  line,  in  front  and  behind,  by  an  nntei'mr  and  poHterinr  medt<iu  fit^Hurv,  which 
are  continuous  with  those  of  the  spinal  cord.  The  anterior  fissure  contains  a  fold 
of  pia  mater,  and  terminates  just  below*  the  pons  in  a  nd-dt-mc,  the  foramen 
ccBcum.  It  is  interrupted  at  its  lower  part  b\'  some  bundles  of  fibres,  which  cross 
obliquely  from  one  side  to  the  other,  forming  the  decussation  of  the  pyramids. 
The  posterior  is  a  deep  but  narrow  fissure,  continued  upward  to  about  the  middle 
of  the  me<lulla,  where  it  expands  into  tfie  fourth  veiitriele.  These  two  fissures 
divide  the  medulla  into  two  symmetrical  halves,  each  latural  half  presenting 
elongated  eminences  which  are  continuous  with  the  columns  of  the  cord.  By 
taking  the  lines  along  which  some  of  the  cranial  nerves  emerge  from  the  medulla 
as  landuuirks,  we  may  divide  the  surface  of  this  jwrtiitn  of  the  nervous  systrm 
into  three  columns,  just  in  the  same  way  as  the  sjonal  cord  is  divided  into  three 
columns  by  the  lines  corresponiliug  to  t!ie  |joints  of  exit  of  the  anterior  and 
posterior  roots  of  the  spinal  nerves.  The  anterior  column  coniftrises  that  portion 
which  is  situated  between  the  anterior  median  fissure  and  the  fibres  of  origin  of 
the  hypoglossal  nerve:  this  column  is  called  the  pyramid.  The  lateral  column 
comprises  that  portion  which  is  situated  between  the  fibres  <tf  origin  of  the 
hypoglossal  nerve  and  the  fibres  of  origin  of  theglosso-|»fiaryngeal.  pneiimogastric. 
and  spinal  accessory  nerves.  In  the  lower  part  of  the  medulla  this  column  is  single 
and  is  called  the  lateral  tract;  but  in  the  ujiper  part  an  ovul-shaped  body  comoftl 
forward  between  itan<l  the  pyramid,  pushing  aside  the  lateral  tract.  This  is  ailled 
the  oliviiri/  hod/f.  The  posterior  column  comjoises  that  jiortion  which  is  situated 
between  the  fibres  of  origin  of  the  glosso-pharyngeal,  pneumngastric,  and  spinal 
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accessory  nerves,  and  the  posterior  me4ian  fissure.     This  column  is  marked  by 

slight  furrows  marking  off  smaller  columns,  and  these  in  tlie  lower  [tart  of  the 

medulla  are    named,,  from  without  inward. 

the  fimictthis   of    Rolando^    the  funirulim 

viweatus,  and  the  funiculus  gracilis  ;  in  the 

upper  part  of  the  medulla   the  funiculus  nf 

Kfdando  and  the  funiculus  cuneatus  appear 

to  become  fused  together,  forming  a  single 

body  called  the  restiform  body. 

The  Pyramids  are  two  pyramidal  bundles 
of  white  matter,  placed  one  on  either  side 
of  the  anterior  luedian  fissure,  and  separated 
fn>ra  the  olivary  body,  which  is  external  to 
them,  by  a  slight  depression.  At  the  lower 
border  of  the  pons  they  are  stimewhat  con- 
stricted; they  then  become  enlarged,  and 
taper  as  they  descend,  being  continuous 
below,  by  their  outer  portion,  with  the 
anterior  columns  of  the  cord  (direct  ffi/r- 
amidal  tnii'f),  and  bv  their  inner  portion 
with    the    decussating    fibres,    seen    in    the  ^^J;£/Ji;j:^|<i^'niM,bi.««Hu.uKi,>u,^VaroHi. 

anterior  median  fissure,  which  are  derived 

from  the  lateral  column  of  the  cord  {cronnt'd  pyramidal  trm-t).  For,  on  separating 
the  pyramids  below,  it  will  be  observed  that  their  innermost  fibres  form  from  four 
to  five  bundles  on  each  side,  which  decussate  with  one  another  across  the  anterior 
median  fissure  ;  this  decussation,  however,  is  not  formed  of  fibres  from  the 
anterior  column  of  the  cord,  but  from  the  deej)  portion  of  the  lateral  columns 
which  pass  forward  to  the  surface  on  the  inner  side  of  the  anterior  columns.  The 
outermost  fibres  do  not  decussate;  they  are  derived,  as  just  stated,  from  the 
anterior  column  of  the  cord. 

The  lateral  column,  in  the  lower  part  of  the  medulla,  is  of  the  same  width  as  the 
lateral  cohimn  of  the  cord,  and  appears  on  the  surface  to  be  a  direct  continuation 
of  it.  In  the  upper  part  of  the  medulla  the  lateral  tract,  on  account  of  the  inter- 
polation of  the  olivary  body,  is  reduced  to  a  narrow  strip,  lying  between  the  olivary 
and  restiform  bodies. 

The  olivary  body  is  a  prominent  oval  mass,  situated  behind  the  pyramid, 
from  which  it  is  se|iarated  by  a  slight  groove,  along  which  the  hypoglossal 
nerve  arises.  It  is  sejiarated  externally  from  the  restiform  body  by  a  longitudinal 
narrow  band  of  fibres,  the  continuation  upward  of  the  lateral  tract,  and  by  jt 
groove  from  which  the  glosso-pharyngeal,  pneumogastric,  and  spinal  accessory 
nerves  arise.  It  is  equal  in  breadth  to  the  pyramid;  is  a  little  broader  above  than 
below,  an<l  is  about  half  an  inch  in  length,  being  separated  above  from  the  pons 
Varolii  by  a  slight  defiression,  in  which  is  sometimes  to  be  seen  a  band  of  arched 
fibres.  Numerous  white  fibres  {ttuprfffitil  arcifonu  fbrett)  are  seen  winding 
across  the  lower  half  of  the  pyraraifl  and  the  <4ivary  body  to  enter  the  restiform 
bodv- 

^Ihe  funiculus  of  Rolando  is  a  longiludinai  prominence,  on  the  outer  side  of  the 
lateral  tract.  It  begins  at  the  lower  end  of  the  medulla  by  a  tapering  extremity, 
and  gradually  enlarging  as  it  ascends,  forms  at  a  level  with  the  lower  bordt^*  of  the 
olivary  body  a  slight  prominence,  known  us  the  tubercle  of  Hvhtiulo.  About  half 
an  inch  below  the  pons  it  appears  to  blend  with  the  funiculus  cttneatus.  In  front, 
it  is  separated  from  the  lateral  tract  by  a  distinct  groovi',  the  continuation 
upward  of  the  postero-hiteral  groove  of  the  cord  ;  behind,  the  separation  from 
the  funiculus  cuneatus  i.s  much  less  distinct. 

The  funiculus  cuneatus  is  the  direct  continuation  upward  of  the  posterior 
lateral  column  of  the  cord.  It  is  situated  between  the  funiculus  of  Rolando 
and    the   funiculus  gracilis;    it  enlarges  as  it  ascends,  and  forms,  opposite  the 
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lower  extremity  of  the  fourth  ventricle,  a  slight  eminence  or  enlar«^ement,  the 
tttherrHhim  runeatum,  which  is  best  marke<i  in  cliildren.  About  half  an  inch 
behnv  the  pons  it  appears  to  blend  with  the  fun i cuius  of  Rolando. 

The  restiform  bodies  appear  on  the  surface 
to  be  the  direct  c<>ntinuiition  u]>ward  of  the 
funiculus  of  Rolando  and  the  funiculus  cune- 
atU8»  But  they  also  receive  the  arched  fibres 
(arciforni).  preseirtly  to  he  described,  und  fibres 
derived  from  the  lateral  column  of  the  cord,  or 
the  lateral  irerein'llar  trm-f.  The  restiform 
bodies  are  the  largest  j>rominences  of  the 
medulla,  and  are  placed  between  the  lateral 
tracts  in  fnmt  and  the  funicidtis  rrracilis*  behind, 
from  both  of  whicli  thev  are  separatctl  by  sli«;ht 
grooves.  As  they  ascend  they  diverge  from 
each  other,  assist  in  forming  the  h>wer  part 
of  the  lateral  boundaries  of  the  fourth  vent- 
ricle, aud  then  enter  the  corresponding  hemi- 
sphere of  the  cerebellum,  forming  its  inferior 
peduncles. 

The  funiculus  gracilis  is  the  direct  con- 
tinuation upward  <d"  the  posterior  median 
column  of  the  cord.  It  is  a  narrow  white 
cord,  placed  parallel  to  and  aiong  the  side 
of  the  posterior  median  fissure.  It  is  sep- 
arated from  the  funictdus  cuneatus  below  and 
the  restiform  ho<iy  above  l>y  a  slight  groove, 
which  is  continuous  with  the  groove  on  the 
surface  of  the  cord,  which  marks  off  the  pos- 
teri(n'  median  column.  It  consists  entirely  of 
white  fibres,  and  is  the  direct  continuation 
of  the  posterior  median  cfdwmn  of  the  cord. 
At  first  the  fimiculi  of  the  two  sides  lie  in 
close  contact  on  either  side  of  the  posterior 
median  fissure.  Opposite  the  apex  of  the  fourth  ventricle  they  form  an  enlarge- 
ment {rlava),  and  then  diverging,  form  the  lateral  btumdaries  of  the  lower  part 
of  the  fourth  ventricle,  and  gradually  tapering  off  they  soon  become  no  longer 
traceable. 

The  posterior  surface  of  the  medulla  oblongata  forms  part  f<f  the  floor  of  the 
fourth  ventricle.  This  portion  is  of  a  triangular  form,  bounded  on  cjich  side  by  the 
diverging  funiculi  graciles  aud  restiform  bodies,  and  is  that  part  of  the  ventricle 
which,  from  its  resemblance  to  the  point  of  a  pen,  is  called  ealamus  *<»r//>- 
torius.  The  divergence  of  the  funiculi  graciles  and  restif<frm  bodies  opens  to 
view  the  gray  matter  of  the  medulla,  which  is  continuous  below  with  the  gray 
matter  of  the  cord.  In  the  middle  line  is  seen  a  longitudinal  furrow,  which 
ends  below,  near  the  jxtint  of  the  calamus,  in  a  somewhat  cleft-like  s|iace.  the 
ventrieh  of  Arantlux^  which  opens  by  a  minute  hole  into  the  central  canal  of  the 
cord. 

The  arciform  or  arcuate  fibres,  which  have  been  mentioned  as  fftrming  part  (d* 
the  restiform  body,  are  found  in  the  upper  half  of  the  medidla,  both  crossing  its 
surface  and  traversing  its  substance.  They  are  divided  for  the  purpose  of  <lcscrijv 
tion  into  two  .sets — suj)erficini  and  deep.  The  nupcrftrial  nrnform  JihrrH  have 
alreadv  been  albtded  to  as  crof^sinrr  the  tivramid  and  olivarv  bo<lv  on  each  side. 
They  emerge  from  the  anterior  metlian  fissure,  in  which  they  can  he  traceil  to 
enter  the  raphe  and  cross  it,  after  which  they  become  no  longer  traceable.  After 
emerging  from  the  anterior  median  fissure  they  cross  the  pyraTnid  and  olivary  body, 
and  enter  the  restiform  body.     As  they  cross  the  olivary  body  they  are  reinforced 
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Vy  some  of  the  deep  arciform  fibres  which  corae  to  the  surface  on  the  inner  side 
o/,  or  through^  this  structure.  The  dct^f^  arciform  fibres  are  described  with  the 
Microscopic  Anutoniy  uf  the  Medulla. 

Structure. — The  nieditlbi  oldongafa,  like  the  spinal  cord,  consists  of  both  gray 
and  white  matter,  and  exhibits*  in  sections  both  these  structures  arranged  in  certain 
definite  masses.  The  libres  of  the  several  columns  of  the  cord  enter  the  medulla, 
and  in  it  undergo  a  rearrangement,  some  of  them  passing  through  it  to  the  pons 
Varolii,  the  cerebrum,  and  the  cerebellum,  while  others  end  in  its- gray  substance. 
Some  fibres  take  nrigiu  in  the  medulla,  and  arc  continued  onward  to  the 
cerebrum  and  cerebellum.  The  structure  of  the  medulla  will  be  best  understood 
bv  tracing  its  several  parts  upward  from  the  spinal  cord. 

The  pyramid  is  couipose<l  of  fibres  derived  from  the  direct  pyramidal  tract 
of  the  anterior  column  of  tbe  cord  of  its  own  side,  and  from  the  crossed  pyramidal 
tract  of  the  lateral  ctdumu  of  tFie  opposite  half  of  the  cord.  Those  fibres  which  are 
derived  fnun  the  direct  pynuuidal  tract,  and  which  in  the  cord  lie  close  to  the 
median  fissure,  are  in  the  medulla  placed  to  the  outer  si«le  of  the  pyramicl,  being 
pusheti  aside,  as  it  were,  by  tbe  interpolation  of  tbe  fibres  derived  from  t!ie  crossed 
pyramidal  tract,  which  are  much  more  numerous.  The  crossed  pyramidal  fibres 
ascend  from  the  lateral  column  of  the  spinal  cord,  and,  passing  through  the 
anterior  gray  cornua  and  across  the  median  fissure,  form  the  inner  part  of  the 
pyramid.  The  fibres  of  the  pyramid  may  be  traced  upward  through  the  pons  to 
the  crus  cerebri  of  its  own  side.      All  the  fibres  of  the  anterior  column  of  the  cord 

not  continued  into  the  p3^ramid  of  the  medulla ;  some  of  them  pass  backward, 

enter  the  for mtitio  reticularis,  which  is  described  with  the  Microscopic  Anatomy 
Pof  the  Medulla. 

The  olivary  body  when  cut  across  obliquely  is  seen  to  he  composed,  externally 
of  white  fibres,  internally  of  a  gray  layer,  the  corpus  dentatkutu  which  is  arranged 
in  the  form  of  a  hollow  capsule,  open  at  its  upper  and  inner  part  and  presenting  a 
zigzag  or  <ientated  outline.  White  fibres  enter  the  interior  of  this  caj>sule  by  the 
aperture  at  its  upper  and  inner  part»  ctmstituting  the  oiivarif  pt'duncic. 

The  lateral  tract  of  the  medulla  is  the  conlinuati<»n  upward  of  the  lateral 
column  of  the  cctrd.  Tbe  fibres  from  it  divide  into  three  sets:  one  set,  the  most 
numerous,  puss  deeply  behind  the  olivary  body,  and  ascend  through  tlie  formatio 
reticularis  to  the  pons ;  a  second  set  pass  across  the  anterior  medisin  fissure  to 
join  tbe  pyramid,  forming  the  rrtwani.  pf/raniidaf  art ;  the  third  set.  few  in  number, 
form  a  small  band,  which  passes  backward  to  the  restiform  body  to  enter  the 
cerebellum,  forming  the  fatt*ral  archeUar  trnrf. 

The  fimiculus  of  Rolando,  which  is  a  longitudinal  prominence  on  the  outer 
side  of  the  lateral  tract,  is  i»ow  seen  to  lie  the  enlarged  head  of  the  posterior  cornu 
of  the  gray  matter,  which  is  dispbiced  lattoaily  in  eonsei|tienee  of  the  increase  in 
size  of  tbe  posterior  columns  of  tlie  medulla,  so  tliat  it  lies  almost  at  right  angles 
to  the  posterior  median  fissure,  and  approaching  the  surface  forms  a  prominence 
which  is  covered  over  by  a  very  thin  layer  of  white  matter  derived  from  the 
funiculus  cuneattis.  Its  most  prominent  part  on  the  surface  is  called  tbe  tuUrclc 
\  of  Uofundo, 

,  The  funiculus  cuneatus  is  the  direct  continuation  upwanl  of  the  postero- 
kteral  column  of  the  cord.  Its  white  fibres  are  derived  from  this  region  of 
the  cord.  The  fibres  appear  to  end  in  the  gray  matter  whieli  forms  the  so-called 
nucleus  of  this  column;  this  nucleus,  at  first  narrow,  gradually  enlarges, 
and  produces,  externally,  the  eminence  mentioned  above  as  the  tuberculum 
cuneatum. 

Tbe  funiculus  gracilis  is  the  direct  continnation  upward  f»f  tbe  posterior 
median  column  of  the  cord.  It  consists  entirely  of  wbite  fibres,  whicb  are 
continuous  with  those  of  this  region  of  the  cord.  Like  the  funiculus  cuneatus, 
its  fibres  apf>ear  to  end  in  its  so-called  nucleus,  which  produces  externally  the 
prominence  mentituied  above  as  the  elatui. 

The  restiform  body  is  mainly  constituted  by  the  fusing  together  of  the  funiculus 
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of  Rolando  and  the  funiculus  cuneatu.H,  to  which  are  jnhled  the  arciform  fibres  of 
the  medulla  and  the  lateral  cerebellar  tract  from  the  lateral  tract  of  the  medulla- 
III  addition  to  tbei^e,  a  bundle  «»f  fibres  has  been  described  by  Solly  ay  passing  from 
the  anterior  column  of  tlie  cord  obli«juely  upward  below  the  olivary  body  to  the 
restiform  body.  The  white  fibres  of  the  restiform  body  are  continued  upward  to 
the  cerebellum,  forming  its  inferior  peduncle. 

Microscopic  Anatomy  of  the  Medulla, — If  the  cranial  nerves  emerging  from 
the  medulla  are  traced  into  its  substance,  it  will  he  seen  that  they  divide  each 
hemisphere  of  the  medulla  into  three  wedge-shaped  areas,  which  have  been  named 
the  anterior,  lateral,  and  posterior  areas  of  the  medulla. 

The  anteni/r  area  comprises  that  portion  which  is  situated  between  the  anterior 
median  fissure  and  the  fibres  of  origin  of  the  hypoglossal  nerve.  ( >n  the  surface 
of  the  medulla  this  area  corresponds  to  the  pyramid. 

The  latt^ral  arefi  comprises  that  portion  which  is  situated  between  the  fibres  of 
origin  of  the  hypoglossal  nerve  and  the  fibres  of  origin  of  the  glosso-]>haryngeaI, 
pneumogastric,  and  spinal  accessory  nerves.  Un  the  surface  of  the  medulla,  in 
its  lower  part,  this  area  is  single,  and  is  called  the  lateral  tract  ;  hut  in  the  upper 
part  an  oval-shapeii  body  comes  forwartl  between  it  and  the  pyramid,  pushing  o^ide 
the  lateral  tract.     This  oval-shaped  body  is  the  olivary  body. 

The  pftitterior  area  comprises  that  portion  which  is  situated  between  the  fibres 
of  origin  of  the  glosao-pharyngeal,  pneumogastric,  and  spinal  accessory  nerves  an<l 
the  posterior  median  fissure.  On  the  surface  of  the  medulhi,  this  area  is  niarke<} 
by  slight  furrows  marking  off  smaller  columns;  these,  in  the  lower  part  of  the 
medulla,  are  named,  from  without  inward,  the  funiculus  of  Rolando,  the  funiculus 
cuneatus,  and  the  funiculus  gracilis;  in  the  upper  part  of  the  medulla  the  funiculus 
of  Rolando  and  the  funiculus  cuneatus  aupear  to  become  fused  toijether,  fijrminii  a 
single  bofly.  called  the  restifonn  body. 

The  Arciform  ribres. — Deep  Sff. — The  deep  arciform  fibres  are  more  numerous 
than  the  superficial  set;  they  traverse  the  whole  area  of  the  up]»er  half  of  the 
medulla,  except  the  pyramid.  They  pass  from  the  raphe  :  some  become  superficial 
and  join  the  superficial  arciform  fibres  ;  while  others  remain  deep  and  pass  to 
the  restiform  body  and  to  the  nuclei  of  the  funiculus  cuneatus  and  funiculus 
gracilis. 

The  Raphe. — ^The  raphe  is  sitimted  in  the  iui<idle  line  of  tlie  medulla,  above 
the  decussation  of  the  pyramids.  It  consists  of  nerve-fibres  intermingled  with 
nerve-cells.  The  fibres  have  different  directions  which  can  only  be  seen  in  suitable 
microscopic  sections ;  tbu.s: 

1,  Some  are  anlero-posterior ;  these  are  continuous  in  front  with  the  superficial 
arciform  fibres. 

2,  Some  arc  longitudinal ;  these  are  derived  from  the  arciform  fibres,  which  on 
entering  the  raphe  change  their  direction  and  become  longitudinal. 

3,  Some  are  oblique  ;  these  are  continuous  with  the  deep  arcifonn  fibres  which 
pass  from  the  raphe. 

Some  of  the  fibres  of  the  raphe  arise  from  the  nuclei  on  the  floor  of  the  fourth 
ventricle. 

The  Formatio  Reticularis. — In  the  substance  of  the  medulla  behind  ihe  pyrami<l 
and  olivary  body  is  a  peculiar  reticulated  structure,  which  has  received  the  name 
of  format  iu  rtticularia  ;  the  appearance  it  presents  in  sections  of  the  medulla  is 
due  to  its  being  composed  of  bundles  <jf  fibres  running  at  right  angles  to  each 
other,  some  being  longitudinal,  others  transverse. 

The  longitudinal  fibres  are  derived — 

1.  From  the  anterior  column  of  the  cord  after  the  direct  pyramidal  tract  has 
passed  into  the  pyramid.    , 

2.  From  the  olivary  body. 

3.  From  the  lateral  cidumn  of  the  cord  after  the  crossed  pyramidal  tract  has 
passed  into  the  pyramid. 

4.  Fnuu  the  funiculus  cuneatus  and  funiculus  gracilis. 
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Tbe  transverse  fibres  are  the  deep  arciforra  fibres. 

In  the  htteral  part  of  this  reticular  structure  gray  matter  containing  large 
nerve-cells  is  found. 

The  Gray  Matter  of  the  Medulla  Oblongata. — The  gray  matter  of  tbe  medulla 
oblongata  is  partly  euntiniunts  with  the  gray  matter  of  tbe  cord,  and  partly 
arranged  in  independent  masses.  It  contains  many  niuitijtolar  ganglion-cells.  In 
the  lower  part  of  the  medulla  tbe  gray  matter,  whieh  is  continuous  with  that  of 
the  cord,  is  arranged  in  tbe  shape  of  twi>  creseentic  horns,  with  their  convexities 
toward  each  other,  and  connected  by  a  central  commissure;  but  in  tbe  upper  part 
it  loses  its  crescentic  arrangement,  becomes  more  abundant,  and  is  disposed  with 
less  regularity. 

The  caput  of  the  posterior  horns  becomes  enlarged,  and  gradually  shifted 
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loutwanl,  so  that  they  form  rounded  masses,  close  under  the  lateral  tract,  nn<l  pro- 
Iduce  the  prominence  on  the  surface  calle<l  the  funiculus  of  Rolando.  Tbe  neck  of 
[the  cornu  diminishes  in  size,  and  is  broken  up  into  a  reticular  formation  by  the 
[passage  of  kmgitudinal  and  transverse  fibres  through  it,  so  that  the  cajjut  is  sep- 
larated  from  tbe  rest  of  tbe  gray  matter. 

As  the  central  canal  expands  into  tbe  fourth  ventricle,  tbe  rest  of  tbe  posterior 

dorn  of  gray  matter  is  pusheil  outward  into  tbe  funiculus  euneatus  and  funiculus 

gracilis;  in  each  of  these  funiculi  it  forms  a  distinct  accumulation  of  gray  matter, 
^consiituting  the  nucleus  euneatus  and  the  nucleus  gracilis. 

Tbe  anterior  horn  of  gray  matter  is  broken  up  by  the  passage  through  it  of 

the  crossed  pyramidal   tract  from  the  lateral  column  of  the  cord.      By  this  means 
litbe  anterior  portion  of  the  horn  is  completely  isolated  from  tbe  remainder,  and 

constitutes  the  lateral  nucleus  of  gray  matter  which  is  situated  near  the  surface  of 

tbe  lateral  tract. 

The  greater  part  of  tbe  rest  of  tbe  anterior  born,  being  permeated  by  the 

decussating  fibres,  presents  a  reticular  formation.    A  small  part  of  the  base  of  the 

anterior  cornu  comes  to  the  surface  of  the  floor  of  the  fourth  ventricle,  and  is 
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exposed  to  view  by  tLe  <livergenccof  the  ftiuiculfis  cuneatusan4  funiculus  gracilis. 
It  forius  a  continuous  mass,  which  gra4uiilly  increases  in  size  and  forms  the 
eminence  of  the  fasciculus  teres. 

In  it  m  a  group  of  nerve-cells,  which  form  the  nucleus  from  which  the  roots  of 
the  hypoglossal  nerve  arise. 

At  the  base  of  the  posterior  cornu,  in  the  lower  }»art  of  the  medulla,  is  a  group 
of  cells,  which,  if  traced  upward,  are  found  to  be  pushed  on  one  side;  so  that  in 
the  floor  of  the  fourth  ventricle  they  arc  outside  the  hypoglossal  nucleus  and  form 
a  second  eminence,  the  ahi  citiercu  :  from  it  arise  the  roots  of  the  accessory  portitin 
of  the  spinal  accessory,  piieumoga^tric»  and  glosso-pharyngeal  nerves.  Outsider 
this,  again,  and  toward  the  upper  }mrt  of  the  medulla,  is  another  group  of  cells,  from 
which  most  of  the  fibres  of  the  auditory  nerve  lake  origin. 

Another  inde[)enilent  mass  of  gray  matter  is  ftmud  in  the  olivary  body,  forming 
the  corpus  dentatum.  It  consists  of  a  gray  layer  arranged  in  the  form  ctf  a  hollow 
capsule,  open  at  its  upper  and  inner  part,  ami  presenting  a  zigzag  or  dentated 
outline.  White  fibres  enter  the  interior  of  this  cajisule  by  the  aperture  at  its 
upj)er  imd  inner  j)art,  constituting  ibe  olivary  peduncles.  Some  of  these  fibres 
terminate  in  the  cells  of  the  cor[>us  <ientatum,  while  others  are  continued  through 
the  gray  layer  to  join  the  arciforra  fibres.  Furthermore,  tAvo  small  isolated  bands 
of  gray  matter  are  seen,  one  on  the  dorsal  and  the  other  on  the  mesial  aspect  of 
the  corpus  dentatum:  these  are  known  as  trrees»ort/  olivtirt/  nuclei. 


The  Pons  Varolii. 

The  pons  Varolii  (ttiber  antitthin)  is  tfje  bond  of  union  of  the  various  segments 
of  the  ence])halon,  connecting  the  cerebrum  above,  the  medulla  oblongata  below, 
and  the  cerebellum  behind.  It  is  situated  above  the  medulla  ohl<.mgata,  below  the 
crura  cerebri,  and  between  the  hemispheres  of  the  cerebellum, 

Its  antt'n'ftr  nurfat'e  presents  a  broad  transverse  baud  of  white  fibres,  wbieh 
arches  like  a  bridge  across  the  ujjper  part  of  the  medulla,  extending  between  the 
two  hemispheres  of  the  cerebellum.  This  surface  projects  considerably  beyond  the 
level  of  these  parts,  is  of  quadranguhir  form,  rests  ui)i>n  the  clivus  of  the  sphenoid 
bone,  and  is  limited  before  anil  behind  by  very  prominent  margins.  It  presents 
along  the  middle  line  a  longitudinal  groove,  wider  in  front  than  behind,  which 
lodges  the  basilar  artery :  numerous  transverse  strijv  are  also  observed  on  each 
side,  which  indicate  the  course  of  its  superficial  fibres. 

Its  jHtatcrior  surfane  forms  part  of  the  Ho(u-  of  the  fourth  ventricle. 

At  each  side  its  fibres  become  contracted  into  a  thick  rotindeil  cord,  the  rrw/r 
fere.beJH,  which  enters  the  substance  of  the  cerebellum,  constituting  its  middle 
peduncle. 

Structure. — The  pons  Varolii  consists  of  two  parts,  which  differ  in  ajifiearauce 
and  structure  from  each  other  :  the  anterior  or  ventral  half  consists  for  the  most 
part  of  fibres  arranged  in  transverse  and  longitudinal  bundles  with  a  small  amount 
of  gray  matter :  the  posterior  or  dorsal  half  is  a  continuation  of  the  reticular  forma- 
tion of  the  medulla  with  the  gray  matter  of  the  floor  of  the  fourth  ventricle.  The 
anterior  or  ventral  half  consists  of  three  layers  of  fibres  :  (1)  superficial  transverse 
fibres;  (2)  superficial  longitudinal  fibres;  (8)  deep  trnnsverse  fibres.  These  three 
layers  are  not,  however,  completely  differeniiated  from  ciich  other,  f(>r  some  trans- 
verse fibres  fuay  be  seen  between  the  bundles  of  the  longitudinal  fibres.  The 
superficial  transverse  fibres  {Fig.  414)  pass  from  thecrus  or  middle  peduncle  of  the 
cerebellum  to  the  median  raphe  of  the  pons,  where  they  meet  and  interlace  with 
those  coming  from  the  ojtpositeside.  They  then  dip  deeply  into  the  substance  of 
the  pons  and  pass  to  the  cms  cerebri  of  the  opposite  side.  The  suj>erficial  l(»ngi- 
tudinal  fibres  enter  the  pons  below  as  a  single  mass,  being  the  Cf>ntinuatii»n 
upward  of  the  fibres  of  the  pyramids  of  the  medulla;  as  they  ascend  they  become 
brttken  up  into  buniUes  by  some  of  the  tni nsverse  fibres  jiassing  through  them,  and 
are  continued  into  the  superficial  portion  of  the  crus  cerebri,  much  increased  in 
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number  from  being  reinforced  by  tbe   fibres  derived  from  tbe  nerve-cells  in  tlie 
deep  transverse  strata. 

The  deep  transverse  fibres  form  a  much  thicker  layer  than  the  superficial  set, 
and  contain  much  gray  matter  between  them,  Tbe  fibres  pass  from  the  crus  or 
middle  peduncle  of  the  cerebelltinj  to  the  median  raphe  of  the  pons,  where  they 
meet  anfl  interlace  with  those  coming  from  the  opposite  side. 

The  posterior  or  dorsal  portion  of  the  pons  is  cbiefiy  constituted  by  a  continua- 
tion upward  of  the  reticidar  formation  of  the  medulla  and  by  tbe  gray  matter  of 
the  floor  of  the  fourth  ventricle- 
Microscopic  Anatomy  of  the  Pons. — This  presents  the  same  reticular  structure 
as  in  the  medulla,  consisting  of  longitudinal  fibres  continued  upward  from  the 
medulla,  with  interlacing  transverse  fibres,  between  which  is  intersj>ersed  gray 
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matter  with  nerve-cells,  especially  in  the  deeper  layers.  Many  of  the  deep  trans- 
verse fibres  join  the  nerve-cells,  which  arc  situated  in  the  gray  matter  {nuclei 
pontic)  of  this  layer.  From  these  cells  other  fibres  are  given  off  which  ascend 
through  the  pons  to  the  crus  cerebri. 

In  the  lower  part  of  this  portion  of  the  pons  is  a  small  isolated  collection  of 
gray  matter,  the  superior  ofivari/  titd'h'ns,  enclosed  by  some  of  the  cleep  transverse 
fibres,  called  the  trapezium.  It  is  situated'close  to  the  medulla,  beiiind  the  super- 
ficial longitudinal  fibres  from  the  pyramid  and  immediately  above  the  olivary  body. 
The  fibres  of  the  trapezium,  which  are  probably  connected  with  the' cells  of  the 
nucleus,  pass  to  the  middle  peduncle  of  the  cerebellum.  Near  the  floor  of  the  fourth 
ventricle  important  collections  of  nerve-cells  are  found,  fn>m  which  some  of  the 
cranial  nerves  arise.  One  <»f  these  forms  the  nucleus  of  the  sensory  root  of  the 
fifth  nerve;  a  second,  the  nucleus  of  the  motor  part  of  the  same  nerve:  a  third, 
the  nucleus  of  the  sixth  nerve  ;  and  a  fourth,  tbe  nucleus  of  the  facial  nerve.  The 
nucleus  of  the  auditory  nerve,  situated  just  at  the  junction  of  tbe  ptons  and  medulla, 
is  prolonged  upward  into  the  pons. 
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Septum. — The  posterior  part  of  the  pons  is  aiibdiviiled  into  lateral  luilves  by  a 
medium  septum,  but  this  does  not  extend  into  ihe anterior  lialf,  being  here  <djlite- 
rated  by  the  transverse  fibres.  It  is  formed  raiiinly  by  the  decussation  and  change 
in  the  direction  of  fibres  as  they  cross  the  middle  line. 

The  Cerebrum  (Fig.  415). 

The  cerebmm  constitutes  the  largest  portion  of  the  encepbalon.  Its  under  sur- 
face or  base  is  of  an  irregular  form,  resting  in  front  on  the  anterior  and  middle 
fossa?  of  the  skull,  behind  upon  the  tentorium  cerebelli.  lis  upper  surfaee  is  of 
an  ovoid  form,  broader  behind  than  in  front,  convex  in  ils  general  outline,  and 
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Fig.  415.— Cpper  nwrfatM.-  «>f  the  brain,  the  arafltinijid  having  be«n  ivmoved. 

•divided  into  lateral  halves  or  hemisjdieres.  right  and  left,  by  the  tp'rat  hniffltuiihtA 
Jissure,  which  extends  throughout  the  entire  length  uf  the  cerebrum  in  the  middle" 
line,  reaching  down  to  the  base  of  the  brain  in  front  and  behind,  but  interrupie<I 
iu  the  middle  by  a  broad  transverse  commissure  of  white  matter,  ihe  corputt  rat- 
iosutn^  which  connects  the  two  hemispheres  together.  This  fissure  lodges  the  falx 
cerebri,  and  indicates  the  original  development  of  the  brain  by  two  lateral  halves. 
Each  hemisphere  jjresents  an  luiter  sui'face,  which  is  convex  to  correspond 
with  the  vault  of  the  cranium  ;  an  inner  surface,  which  is  flattened,  and  in  contact 
with  the  opposite  hemisphere  (the  two  inner  surfaces  forming  tlie  sides  of  the 
longitudinal  fissure) ;  and  an  un«ler  surface  or  base,  of  an  irregular  form,  which 
rests  in  front  on  the  anterior  and  middle  fosase  of  the  base  of  the  skull,  and  behind 
upon  the  tentorium  cerebelli. 
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Upper  Surface  of  the  Cerebrum. 

je  arachnoi*!  arnl  \m\  mater  aro  n'Mioved,  tht'  entire  surface  of  each  hemi- 
sphere will  be  seen  to  present  a  tmniber  of  depressions  {fiasiires  ami  9ulci)  sepa- 
ratiug  a  number  of  convoluted  eminences  [the  eonvof  at  ions  or  fft/ri). 

The  depressions  are  of  two  kinds,  /jMart?*  and  gulci.  The  JiHttures  are  few  in 
nwinher ;  they  are  constant  in  their  arrangement,  and  are  proddced  by  the  foldings 
of  tlie  cerebnim  during  the  process  of  development,  niey  invnlve  both  gray  and 
white  matter.  The  xufri  are  more  uunieroiis;  they  are  superficial  depressions  of 
the  gray  matter,  wliich  is  folded  inward  and  only  indents  the  central  white  sub- 
stance ;  they  vary  in  different  brains  and  in  different  parts  of  the  same  brain. 

The  Convolutions. — There  is  no  accurate  resemblance  between  the  convolutions 
in  different  brains,  nor  are  they  exactly  symmetricat  on  the  two  sides  of  the  same 
brain,  but  their  general  arrangement  or  plun  is  fntrly  cimstant.  (Certain  infoldings 
of  the  cerebrum  take  place  at  an  eai*ly  period  of  development  and  form  important 
landmarks,  which  are  constant  and  can  without  difficulty  be  recognized,  but  the 
secondary  depressions  and  convolutions   vary  considerably. 

The  number  and  extent  of  the  convolutions,  as  well  as  their  depth,  appear  to 
bear  a  close  relation  to  the  intellectual  power  of  the  individuah  as  is  shown  in 
their  increasing  complexity  of  arrangement  as  we  ascend  from  the  lowest  mammalia 
up  to  man.  Thus  they  are  absent  in  some  of  the  htwer  orders  of  mam?nalia, 
and  they  increase  in  number  and  extent  through  the  higher  orders.  In  man  they 
present  the  most  complex  arrangement.  Again,  in  the  child  at  birth  before  the 
intellectual  faculties  are  exercised  the  convolutions  have  a  very  simple  arrangement, 
presenting  few  undulations,  and  the  sulci  between  them  are  less  deep  than  in  the 
adult.  In  old  age,  when  the  mental  faculties  have  diminished  in  activity,  the 
convolutions  become  much  less  prominently  marked. 

The  convolutions  on  the  outer  convex  surface  of  the  hemis]>bere  are  the  largest 
and  most  complicated  convolutions  of  the  brain  ;  their  general  direction  is  more 
or  less  oblique  ;  they  frequently  branch  like  the  letter  Y  in  their  course  upward 
and  backward  toward  the  longitudinal  fissure :  these  convolutions  attain  their 
greatest  development  in  man,  and  are  especially  characteristic  of  the  human 
brain. 

Structure  of  the  Convolutions. — The  outer  surface  of  each  convolution,  as  well 
as  the  sides  and  bottom  of  the  sulci  between  them,  are  composed  of  gray  nuitter, 
which  is  here  called  the  eorth'al  ttubsttmcf.  The  interior  of  each  convolution  is 
composed  of  white  matter,  and  white  fibres  also  blend  with  the  gray  matter  at  the 
sides  and  bottom  of  the  sulci.  By  this  arrangement  the  convolutions  are  adapted 
to  increase  the  amount  of  gray  matter  without  occui)ying  much  additinrjal  space, 
while  they  also  afford  a  greater  extent  of  surface  for  the  termination  of  the  white 
fibres  in  gray  matter. 

The  Lobes  and  Fissures  of  the  Brain, — Each  hemisphere  of  the  brain  on  its 
external  surface  is  divided  into  live  lobes,  the  division  being  made  by  the  main 
fissures  and  by  imaginary  lines  drawn  to  connect  them  (Fig.  410). 

The  fissures  dividing  the  five  lohes  on  the  external  surface  of  the  bemispheres 
are  three  in  number,  and  are  named  fisfture  of  St/lriua,  fimurc  of  iitilando,  and 
I  'parieto-Of'cipil  a  /  fiH)<  ti  rt' . 

The  fissure  of  Sylviua  begins  at  the  base  of  the  brain  at  the  anterior  i)erforated 
'  Space,  and  passes  outward  to  the  external  surface  of  the  hemisphere.  It  gives  off 
'  a  short  anterior  b'jnh,  wliich  passes  forward,  and  another,  asrendinif  h'mb,  which 
passes  upward  into  the  inferi4tr  frontal  convolution.  It  is  then  continued  back- 
ward as  the  horizontaJ  Umh,  and  terminates  in  the  parietal  lobe  after  curving 
ujiward  for  a  !*hort  distance.  It  scjiarates  the  frnntal  and  parietal  lobes  from 
the  temporo-sphenoidal.  and  occupies  the  middle  third  of  the  lateral  surface  of  the 
hemisphere. 

The  fissure  of  Rolando  is  situated  about  the  middle  of  the  outer  surface  of  the 
hemisphere.  It  commences  at  or  near  the  longitudinal  fissure,  and  runs  downward 
an<l  forward  to  terminate  a  little  above  the  horizontal  limb  of  the  fissure  of  J^vlvius, 
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and  about  half  an  inch  licbind  the  ascending  limb  of  the  same  fissure.     It  eepSr*?©^ 
the  frontal  from  the  parietal  bibe. 

Tbo  parieto-occipital  fissure  is  only  seen  to  ji  sli;^dit  extent  on  the  owter  surface 
of  the  hemisphere,  ami  is  nt»t  so  distinctly  marked  as  the  others.  The  portion  on 
the  outer  surface  of  the  hemisphere  is  sometimes  called  the  external  par ieto-ocdp- 
ttiil  fissure,  to  distinguish  it  from  the  continuation  of  the  sulcus  on  the  internal 
surface  of  the  hemisphere,  which  wouhl  then  be  termed  the  hitcrmil  paru'to-ocrip- 
itfil  fisHurt'.  It  commences  about  midway  between  the  ]>osterior  extremity  of  the 
brain  and  the  fissure  of  Rolando,  and  runs  downward  and  forward  for  about  an 
inch.     It  divides  the  parietal  and  occipital  lobes. 

These  three  fissures  divide  the  external  surface  of  the  hemisphere  into  five  lobes 
— the  frontal,  the  parietal,  the  occipital,  the  temporo-sphenoidal,  and  the  ctutral  or 
hlan<i  of  RfiL 

The  frontal  lobe  is  that  portion  of  the  brain  which  is  situated  in  front  of  the 
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Tia.  41&— Convolutions  and  llMures  of  the  outer  surfkcc  of  the  cerebral  hemisphere. 


rof  Rolando  and  above  the  horizontal  limb  of  the  fissure  of  Sylvius.  Its 
under  surface  rests  on  the  orbital  plate  of  the  frontal  bone,  and  is  termed  th«» 
orbital  lohe.. 

The  outer  surface  of  the  frontal  lobe  presents  three  sulci,  whieii  divide  it  into 
four  primary  convolutions :  1.  The  precentral  nuhus  runs  upward  through  this 
lobe,  parallel  to  the  lower  half  of  the  fissure  of  Uolandc*.  It  divides  off  a  convtw 
lution  which  lies  between  it  and  the  fissure  of  Hohvndo,  ami  which  is  calhd  ihe 
nscendimj  frontal  convolution.  2  and  3.  From  it  tw«>  .'^ulci,  the  superior  auA  infe- 
rior frontal  sulri,  run  forward  ami  downward,  nnd  divide  the  remainder  of  the 
outer  surface  of  the  lobe — namely,  that  part  in  front  of  the  ]»recentral  sulcus — 
into  three  principal  convolutions,  named  respectively  the  tatperior,  vtiddle^  and 
inferior  frontal  eonvolutions. 

The  under  surface  of  the  frontal  lobe,  which  rests  <»n  the  orbital  plate  of  the 
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frontal  bone,  is  named  the  orbital  lobe  (Fig.  417).  Il  presents  a  well-marked 
|riuttve  or  sulcus  tor  the  olfactory  tract.  The  coiivoliuirtn  iiilernal  to  this  8>ilc«s 
forms  fiart  of  the  marginal  gyrus,  hereafter  to  be  described.  External  to  the 
sulcus  this  surface  of  the  frontal  lobe  is  divided  into  three  convolutions  by  a  well- 
marked  sulcus,  the  orbital  sulcus.  These  are  named,  from  their  positions,  the 
internal,  tinterior,  and  posterior  (orbital  ronvolutions,  and  are  the  continuation 
respectively  of  the  superior,  middk\  and  inferior  frontal  convolutions. 

The  asrefidimj  frontal  t'onvolutiou  is  a  sioiple  convolution,  hounde<i  in  front  by 
the  preceutral  sulcus,  behind  by  the  fissure  of  Kolando,  and  externling  from  tbo 
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Upper  margin  of  the  hemisphere  above  to  a  little  behind  the  hifwrcadon  of  ihe 
fissure  of  Sylvius  below. 

The  superior  frontal  eonvolution  is  situated  between  the  margin  of  the  longitu- 
dinal fissure  and  the  superior  frontal  suleus.  It  extends  above  on  to  the  inner 
aspect  of  the  hemisphere,  f(U*ming  the  marginal  convolution,  ami  in  front  on  to  the 
orbital  surface,  forming  the  internal  orbital  convolution.  It  is  much  divided  by 
''secontlary  sulci. 

The  middh  frontal  convolution  ia  situated  between  the  superior  and  inferior 
frontal  sulci,  and  extends  from  the  precentral  sulcus  to  the  lower  nnirgiu  of  the 
lobe,  where  it  forms  the  anterior  orbital  convolution. 

The  inferior  frontal  coniHilufioii  is  situated  below  the  inferior  frontal  sulcus, 
and  extends  from  the  lower  part  of  the  precentral  sulcus,  circling  round  the  ascend- 
ing and  anterior  limbs  of  the  fissure  of  Sylvius,  to  the  under  surface  of  the  lobe, 
where  it  fortns  tlie  posterior  orbital  convolutioti. 

The  parietal  lobe  is  situated  between  the  frontal  and  occipital  lobes,  and  is  not 
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much  more  than  half  the  size  of  ihe  former.  It  is  bnuncletl  in  front  by  the  fisaiir© ' 
of  Rolando;  behind*  by  the  external  parietr>ocei]*itfil  fisstire  and  a  line  drawn  in 
continuation  of  that  sulcus  over  the  hemisphere ;  and  betow.  by  the  horizontal 
limb  of  the  fissure  of  Sylvius  and  a  line  connecting  tliis  with  the  lower  end  of  the 
superior  occipital  sulcus.  Above,  it  extends  to  the  longitudinal  fissure.  It  pre- 
sents for  examination  two  sulci  and  three  convolutions. 

The  intrupark'fal  aulcuH  commences  close  to  the  horizontal  limb  of  the  fissure 
of  Sylvius,  about  midway  between  the  fissure  of  R<>iand(>  and  the  ujiturned 
extremity  of  the  fissure  of  Sylvius.  It  first  runs  upward  parallel  to  a!id  bebind  the 
lower  half  *if  the  fissure  of  Rolando,  and  then  turns  backward,  extending  nearly 
to  the  termination  (tf  the  external  parieto-occipital  fissure,  where  it  sometime* 
becomes  continuous  with  the  superior  occij)ital  sulcus.  The  ascending  portion  of 
this  sulcus  separates  oif  a  convolution,  the  tt^centlinr/  parkitiL  which  lies  between 
it  and  the  fissure  of  Rolando,  whilst  the  horizontal  portion  divides  the  remainder 
of  the  parietal  lohe  into  two  father  convolutions,  the  nuperior  and  inferior  par k-tal. 

The  po»i'Centr<tl  suh'u»  is  a  slightly  marked  groove,  which  is  s^tmetimes  a 
branch  of  the  intraparietal  sulcus,  being  given  off  where  the  ascending  portion 
of  this  sulcus  turns  backward.  It  lies  parallel  to  and  behind  the  upper  part  of 
the  fissure  of  Rolando,  and  separates  the  ascending  from  the  superior  parietal 
convolution.^ 

The  a^rending  pariHal  convolution  is  bounded  in  front  by  the  fissure  of  Rolando, 
behind  by  the  ascending  portion  of  the  intraparietal  and  the  post-central  sulci.  It 
extends  from  the  great  longitudinal  fissure  above  tt»  the  horizontal  limb  of  the 
fissure  of  Sylvius  below.  It  lies  parallel  with  the  ascending  frontal  convolution, 
with  which  it  is  connected  below,  and  also  "enerallv  ab(tve,  the  termination  of 
the  fissure  of  Rolando. 

The  SK^rrior  parietal  i'oniH'/iif ion  is  bounded  in  front  by  the  post-central  sulcus, 
which  separates  it  from  the  previous  eonvoliiti<m,  but  with  which  it  is  usually 
connected  above  the  upper  extremity  of  the  sulcus;  behind,  it  is  bounded  by  the 
external  parieto-occipital  fissure,  below  the  termination  of  which  it  is  connected 
with  the  occijiital  lobe  by  a  narrow  ccmvolution.  thv  ftrnt  aniifftant  (f}fru».  Below, 
it  is  separated  from  the  inferior  ]mrietal  convtdution  by  the  horizontal  portion  of 
the  intraparietal  sulcus;  and  above  it  is  continuous  on  the  inner  surface  of  the 
hemisphere  with  the  •|uadrate  b>be. 

The  infrrior  parietal  rottrohifion  is  that  portion  of  the  |»arielal  lobe  which  is 
situated  between  the  siscending  portion  of  the  intraparietal  sulcus  in  front,  the 
hori/.ontal  portion  of  the  same  sulcus  above,  the  horizontMl  limb  of  the  fissure  of 
Sylvius  below,  an<l  the  posterior  boundary  of  the  jiarietal  lobe  behind.  It  is  .t^ub- 
divided  into  two  cimvotutituis  by  an  indistinct  groove.  One,  the  ftupramarijinal^ 
lies  behind  the  lower  end  of  the  !ntra]tarietal  sulcus  and  al>ove  the  horizontal  limb 
of  the  fissirre  of  Sylvius.  It  is  connected,  in  front,  with  the  ascending  parietal 
convolution  beneath  the  intraparietal  sulcus,  and  with  the  su]>erior  temporo-sphe- 
noidal  convolution  behind,  round  the  posterior  extremity  of  the  fissure  of  Sylvius, 
The  other,  the  aatfuhfr,  is  connected  in  front  with  the  foregoing,  and  with  the 
michlle  temporo-spbenoidal  convolution  by  a  process  which  curves  round  the  supc- 

•  Professor  (.'iinniriBham  descriltes  ihe«e  Iwo  nulci,  inlraparieUil  nnd  poet -cent  raI,somewhntdifler- 
cnlly.     He  repard-H  theiii  as  ImuIi  Mun^tinK  to  the  intrapjirietiiJ  PukiiH,  which  he  divides  into  thrue 
parts:  the  ast-'onding  portion  oftho  Jntrapariftal.as  dt^sfribed  nbovt\  he  terms  llie  rnmu.<  xrrticotiif  'n/f-i 
riftr ;  the  horizontal  port  inn  a**  \h\.' ntmu.-<  horizontnUn :  while  tlie  i"wt-oentraI  siilcnti  he  (ienominnteft  < 
the  mwiM>»  »>tnWw  ifup*^^ior.     lie  nt^ites  that  considerable  variahility  is  exliibited  in  ilie  relation  lo  t-aeh 
other  of  the^te  diHerent  parts  of  the  intra  parietal  Huleus.  hut  that  the  one  in  whieh  the  lliree  part)»  of 
the  sulcus  are  continent  is  by  far  the  most  eonstant  tnindition.     Sometimes,  however,  the  three  partfr  J 
of  the  sulcus  may  l»e  all  Mjpamte,  or  the  ramus  horizontalis  confluent  with  the  ramuH  verticalis  infa-C 
rior,  the  rumufl  vertiailis  hU]>erior  renuiiuitix  (separate;  or,  again,  the  vertical  limbs  may  be  contlmMtlJ 
and  the  horiwntal  limb  st-purati' ;  or,  (inally.  the  ramuH  horij^onlalis  may  l>ejoini'd  tn  the  lower  end] 
of  the  ramus  veriiwdis  8U|H*rior,  while  the  lower  vertical  limb  is  separate.     The  iNtuntHnion  M'hiclll 
sometimes  existt»  tjetweeu  the  intraparietal  sulcus  and  the  «KvipitQl  Inljo  he  calls  the  \'amuK  fxripitaliaA 
In  the  maJMrity  of  ca*H?s,  however,  the  oidpiial  ramus  is  separated  from  the  main  portion  of  the  infm-1 
fiarietal  sulcus  by  a  Htipcrticial  or  deep  bndging  convolution  {Jourrud  of  Awitomy  and  Vktfsiology^  toL 
xxiv.  |«ul  ii.  p.  135). 
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nor  tempo ro-sphenoidal  or  parallel  sulcus.  It  is  connected  with  the  occipital  lobe 
bv  the  second  aftneftant  <iyru». 

The  occipital  lobe  is  triangular  in  shape  and  forms  the  posterior  extremity  of 
the  hemisphere.  It  is  bounded  in  front  by  the  external  parieto-occipital  fissure 
and  a  line  drawn  from  the  extremity  of  this  in  the  direction  of  the  fissure  across 
the  outer  surface  of  the  hemisphere.  It  is  continuous  below  and  in  front  with  the 
temporo-sphenoidal  lobe,  and  above  with  the  parietal.  It  is  divided  on  the  outer 
surface  of  the  hemisphere  into  three  convolutions  by  two  in<listinct  sulci — the 
ftnperior  and  middle  ocelpital  »ulci.  They  are  directed  backward  across  the  lobe, 
being  frequently  small  and  ill-marked ;  the  superior  is  sometimes  continuous  with 
the  horizontal  portion  of  the  iutraparietal  sulcus. 

The  superior  oeeipital  convolution  is  situated  above  the  superior  sulcus, 
and  is  connected  to  the  superior  parietal  convolution  by  the  first  annectant 
g//ruM. 

The  middle  occipital  convolution  is  situated  between  the  superior  and  middle 
occipital  sulci,  and  is  connected  to  the  angular  convolution  by  the  second  annectant 
}/i/ri(«,  and  to  the  middle  temporo-sphenoidal  by  the  third  annectant  fii/nm. 

The  inferior  occipital  convolution  is  situated  below  the  middle  occipital  sulcus, 
and  is  sometimes  separated  from  the  external  oceipito-temporat  convolution  on  the 
under  surface  of  the  hemisphere  by  an  inconstant  sulcus,  the  iuferior  fM'cipital  snl- 
run.  It  is  connected  to  the  inferior  temporo-sphenoidal  convolution  by  the  fourth 
annectant  gtfru.H. 

The  temporo-sphenoidal  lobe  is  that  portion  of  the  hemisphere  which  is  lodged 
in  the  middle  fossa  of  the  base  of  the  skull.  In  front  and  above  it  is  limited  by 
the  fissure  of  Sylvius  ;  behind,  it  ia  connected  with  the  parietal  and  occipital  lobes, 
and  is  limited  artificially  by  a  line  continuing  the  direction  of  the  external  parieto- 
occipital fissure  across  the  outer  surface  of  the  hemisphere.  It  is  divide<i  into 
three  convolutions  by  two  sulci.  The  superior  of  these  njns  parallel  to  the 
horizontal  limb  of  the  fissure  of  Sylvius.  It  is  named  the  superior  temporo- 
sphenoidal  or  parallel  sitlcug,  and  it  is  well  marked  and  constant.  The  second, 
the  middle  temporo-tfphenoidaL  is  not  so  well  marked  or  constant;  it  takes  the 
same  course  at  a  lower  level. 

The  »uperi'>r  temporo-sphenoidal  convolution  is  situated  between  the  horizontal 
limb  of  the  fis:^ure  of  Sylvius  and  the  superior  temporo-sphenoidal  sulcus.  It  is 
continuous  behind  with  the  supramargtnal   convolution. 

The  middle  tewporo-sphenoidal  convolution  is  situated  between  the  superior 
and  middle  sulci  of  the  same  name,  and  is  continuous  behind  w  ith  the  angular  and 
middle  occipital  convoliitions. 

The  inferior  t^'mporo-sphenoidal  convolution  is  situated  below  the  middle 
temporo-sphenoidal  sulcus,  and  is  separated  from  the  external  occipito-tem])oral 
convolution,  on  the  under  surface  of  the  hemisphere,  by  a  sulcus  which  is  called 
the  inferior  temporo-sphenoidal  sulcus.  It  is  connected  with  the  inferior  occipital 
convolution. 

The  central  lobe,  or  island  of  Reil  (Fig.  417),  is  situated  in  the  fissure  of 
Sylvius,  at  the  base  of  the  brain;  it  is  separated,  in  front,  from  the  posterior 
orbital  convolution  by  a  nearly  transverse  sulcus,  the  anterior  sulcus  of  Reil  ; 
externally,  from  the  inferior  frontal  c<mvolution  and  the  lower  ends  of  the 
ascending  frcmtal  and  parietal  convolutions  by  another  deep  sulcus,  the  external 
sulcus  of  Reil ;  and  posteriorly,  from  the  temporo-sphenoidal  lobe,  by  a  third 
sulcus,  the  posterior  sulcus  of  Red.  It  is  a  trianguhir-sluiped  prominent  cluster 
of  about  six  convolutions,  the  ffffri  operti,  so  called  from  fieing  covered  in  In*  the 
fissure.  By  the  removal  of  these  convolutions  the  extraventricular  part  of  the 
cor])Us  striatum  would   be  reached. 

On  the  inner  or  median  surface  of  the  hemispheres  the  arrangement  of  the 
convolutions  is  less  comydcx ;  they  are  generally  well  defined,  and  some  of  them 
being  of  great  length,  there  is  not  the  same  subdivision  into  smaller  lobes  as  on 
the  external  surface  (Fig.  418).     The  fissures  in  the  internal  surface  are  five  in 
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niiinber,  and  are  named  ihe  caUoso-Tnarginaly  tlie  paneto-oceipitah  the  calcarine^ 
the  t'oilateral,  and   die  tieniate. 

The  calloso- marginal  fissure  is  seen  in  front,  coniniencing  below  tlie  anterior 
extremiiy  *>f  the  corpus  eallosiini ;  it  at  first  runs  fnrMuni  ami  ii|iwarii,  parallel 
with  the  rostrum  of  the  cnr]>ns  eallosiMu.  and,  wimJing  round  the  genu  of  that 
body,  it  continues  from  before  backward,  between  the  upper  unirgiii  of  the 
hemisphere  and  the  convolution  of  the  corpus  callosum,  to  about  midway  between 
the  anterior  and  posterior  extremities  of  the  brnin,  where  it  turns  upward  to 
reach  the  upper  margin  of  the  inner  surface  of  the  hemisj)here  a  short  distance 
behind  the  superior  extremity  of  the  fiirrow  of  Rolando.  It  separates  the 
marginal  cunvidution  from  the  gyrus  fornicattis  or  convolution  of  the  corpus 
callosuni. 

The  parieto-occipital  fissure  (intirnal  pariefo-occipital)  is  the  continuation  of 
the  fissure  of  the  same  name  seen   on  the  outer  surface  of  the  hemisphere.      It 
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extends  in  an  oblique  direction  downward  and  forward  to  join  the  calcarine 
fissure  on  a  level  with  the  hinder  end  of  the  corpus  callosiim.  It  sepamtea  the 
quadrate  from  the  cuneate  lobe. 

The  calcarine  fissure  commences,  usually  by  two  branches,  at  the  back  of  the 
hemisphr're,  runs  nearly  horizontally  forward,  and  is  joined  by  the  parieto-ixicipital 
fissure,  and  continues  nearly  as  far  as  the  posterior  extremity  of  the  corpus 
callosum,  to  terminate  a  little  below  the  level  of  this  commissure.  It  separates 
the  cuneate  lobe  from  the  uncinate  gyrus,  and  causes  the  prominence  known  as 
the  hi[>pocampus  minor  or  calcar  avis,  whence  its  name. 

The  collateral  fissure  is  situated  below  the  preceding,  being  separated  from 
it  by  the  uncinate  gyrus.  It  runs  forward,  from  the  posterior  extremity  of  the 
brain,  nearly  as  far  as  the  commencement  of  the  fissure  r>f  Sylvius.  It  runs 
between  the  internal  an<l  external  occipitotemporal  convolutions.  It  lies  below 
the  posterior  and  middle  born  of  the  lateral  ventricle,  and  causes  the  prominence 
known  as  the  eminent ia  c<dlateralis. 

The  dentate  or  hippocampal  fissure  comiuences  inmiediately  below  the  posterior 
extremity  of  the  corpus  callosum.  and  tuns  forward  to  terminate  at  the  recurved 
part  of  the  uncinate  gyrus.  It  corresponds  with  the  prominence  of  the  hippo- 
campus major  in  the  descending  horn   of  the  lateral  ventricle. 

The  lobes  or  convolutions  seen  on  the  internal  surface  of  the  hemisphere  ar 
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Pix  in  nuQiber,  and  are  named  gyrus  fvrnicatuSy  marginal,  tjuaiiratt\  cuneate^ 
uneinate,  or  inti'rnal  oreipito-temporal,  and  the  external  oceipito-temporal . 

The  gyrus  fomicatus,  or  convolution  of  the  corpus  callosum,  is  a  welUmarkt^d 
lobe  which  begins  just  in  front  of  the  anterior  perforated  space  at  the  base  of  the 
brain;  it  ascends  in  front  of  the  genu  of  the  corpus  callosum,  and  runs  backward 
along  the  npper  surface  of  this  body  to  its  posterior  extremity,  whore  it  joins  the 
uncinate  convolution.  It  is  bounded  almve  in  the  greater  part  of  its  extent  by  the 
cunoso-marginul  fissure,  which  separates  it  from  the  marginal  convolution;  behind 
the  spot  where  this  fissure  turns  upward  it  is  continuous  with  the  tjuadrate  lobe. 

The  margmal  convolution  is  situated  above  the  preceding,  and  has  received  its 
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Fio.  419.— ^ide  view  of  the  brain  of  nun.  showing  the  localizalion  f<f  various  functions.  (After  Ferrler.) 
I  Centre  for  movement*  of  opjKJslte  letr  And  fmit,  2,  -i,  4.  Centres  for  ciimplox  niovemcntA  of  the  arni-s  and  U-ire, 
1  In  BwimminK-    ?•.  Extension  forward  of  the  arm  an*!  lianrl.    6.  Supination  uf  the  hund  and  flexion  "if  the 

.oreiirm.    7,  8.  Elevators  and  depressors  of  the  angle  of  the  month.    9,  10.  Movenieiite  of  the  lips  and  tongne. 

U.  Retmetion  of  the  angle  of  the  mouth.    12.  Movement*  of  the  cyc8.    13,  13'.  Vision.    14.  J  {earing,    a.  6.  f,  d. 

Moveraent-t  of  the  wrists  and  fingers. 

name  from  its  position  along  the  border  of  the  hemisphere.  It  commences  in  front 
of  the  anterior  perforated  space,  runs  along  the  margin  of  the  longitudinal  fissure 
on  the  under  surface  of  the  orbital  lobe,  being  hounded  externally  by  the  sulcus  for 
the  olfactory  tract :  it  then  turns  upward  to  the  u]>per  surface  of  the  hemisphere 
and  runs  buck  ward,  forming  the  marginal  convolution,  on  the  inner  surface,  to 
the  point  where  the  calloso-marginal  fissure  turns  upward  to  reach  the  superior 
border  of  the  hemisphere. 

The  quadrate  lobe  {preeuneua)  is  the  marginal  convolution  of  tlie  longiludtnal 
fissure  behind  the  calloso-marginal  sulcus^  lying  between  this  fissure  in  front  and 
the  internal  parieto-occipital  behind.  It  joins  the  gyrus  fornicatus  bebiw,  and  is 
cntitiniioiis  above  with  the  superior  parietal  convolution. 

The  cimeate  or  occipital  lobule  is  triangular  in  shape,  being  situated  between 
the  internal  phrieto-oceipital  find  calcarine  fissures,  wliich.  as  above  mentioned, 
meet  behind  the  posterior  extremity  of  the  gyrus  fornicatus. 

The  uncinate  or  internal  occipito-temporal  convolution  extends  from  the 
posterior  extremity  of  the   hemisphere   to   the  fissure  of  Sylvius,  being  bounded 
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above  by  the  calcarinc  and  dentate  fissure,  and  separated  below  from  the  externa 
occipito-tenipora!  coiJV(dution  by  the  collateral  fissure.  Fnun  the  anterior 
extremity  a  narrow  poitiun  is  recurved  or  bent  backward  in  the  form  of  a  hook, 
which  is  sometimes  called  the  <Torhet  or  unriis.  The  back  part  of  this  convolu- 
tion— that  is,  the  part  below  the  calcarine  fissure — is  sometimes  known  as  the 
luiffutf!  iobitle  or  gf/rt(H. 

The  external  occipito-temporal  convolution  is  of  considerable  length,  and  lies 
between  the  collateral  fissure  and  the   interior  temporo-sphenoidal  sulcus,  which 
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Flo  420— Top  %'lcw  fiflbo  hmin  of  man,  showing  Ihc  iocaliaitian  of  rariouii  fuactlotu.    (Afler  Ferrier.* 
KefertMici**  Ihi'  muic  ns  in  the  prci'edhiB  tigure. 

latter  separates  it  from  the  inferior   temporo-sphenoidal  convolution  on  the  outer 
surfflcc  of  the  hemisphere. 

Besides  the  great  primary  convolutions  above  named  and  described,  and 
which  can  be  recognized  in  almost  any  well-developed  brain,  there  are  a  great 
ntimber  of  secondary  convolutions  which  pass  from  one  primarv  convolution  to 
another,  and  riften  render  the  arrangement  of  the  latter  somewhat  obscure  ;  of 
these,  the  connections  nf  the  itccipital  lobe,  above  montioneil,  and  which  are 
named  annt'rfttnt  rouvohititntx.   may  be  taken  as  exam])les. 

Cerebral  Localization  and  Topography. —Within  the  last  few  years  phpiological  and 
patholot'i^-id  rrwtirth  luve  >joiie  Fur  to  prove  that  the  surtkoe  of  the  brain  may  ho  niat)t»ed  out 
mto  series  of  definite  areas,  each  one  of  which  is  intimately  eonneHed  with  some  well -defined 
funetion.  And  (his  is  esfiecially  true  with  rccard  to  the  I'ou volutions  on  either  side  uf  the  fis- 
sure of  Rolando,  which  are  U'lievcd  hy  most  physiologists  of  the  present  day  to  he  concerned  in 
niotitm,  those  gn>npetl  around  the  fissure  being  assoeiated  with  movements  of  the  extreuntie** 
of  the  opposite  *<ide  of  the  body,  and  those  around  the  lower  end  of  the  fissim;  being  related  to 
movements  of  the  mouth  and  tontrue. 

This  is  not  tlie  place,  nor  can  spare  be  friven.  to  describe  these  localities.  But  the  two 
^.^^onipanvinir  woiMleut,H  from  Ferrier  (Figs.  4U),  420)  have  been  introduced,  and  will  «*erve  lo 
indieute  the  position  <»f  thene  areas  as  far  as  they  have  Iteen  at  present  ascertained. 

The  relation  of  the  principal  fissures  and  convolutions  of  the  cerebnun  to  the  outer  surface 
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of  the  BCAlp  has  been  tlte  8ubj(?ct  of  much  recent  invefili^ation.  uikI  many  systems  have  been 
devised  by  which  one  may  localize  theise  {mrU  from  an  examination  oi'  tlic  external  surface  of 
the  bead. 

These  plans  can  ooly  be  regarded  as  approximately  correct  for  several  reasons  :  in  the  firet 
place,  beeaiise  the  relations  of  the  eoiivolutions  and  sulci  to  the  surface  are  found  to  Iwi  very 
variable  in  different  individuals;  secondly,  because  the  surface  area  of  the  scalp  is  LTcater  than 
the  surface  area  of  the  brain,  so  that  lines  drawn  on  the  one  cannot  correspund  exactlv  !•>  sulci 
or  wnvolntions  nn  the  other;  and  thirdly,  because  the  sulci  and  convolutiuns  In  two  individuals 
are  never  precisely  alike.  Nevertheless,  the  principal  fissures  and  cunvolutionscstn  be  mapped 
out  with  sufficient  accuracy  for  all  practical  piirjHwes,  so  tliat  any  particular  convolution  can  be 
generally  exposed  by  removing  with  the  trephine  a  certain  portion  of  (he  sktiU's  area. 

The  vanous  landmarks  on  the  outside  of  the  skull,  which  can  be  easily  felt,  and  which  serve 
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FiQ.  421— Dmwin;;  to  illustrmtecranio-cerebrat  topography, 
ProfesBor  Cunnlngliaiu. 


(Macalistcr.)    Taken  firotn  a  cast  prepttrrd  by 


a^  indications  of  the  position  of  the  parts  Ijeneath,  have  been  already  referred  to  (see  page  224), 
and  the  relation  of  the  fissures  and  convolutions  to  these  landmarks  is  its  fullinvs: 

Loagitudinal  Fissure. — This  4'(im'si>onds  to  a  line  dmwn  fruni  the  ^'labella  at  the  root  of 
the  nose  to  the  external  ixvipital  protuberance. 

The  Fissure  of  Sylvius. — The  jiosition  of  the  fissure  of  Sylvius  and  its  horizontal  limb  is 
marked  by  a  line  starting  from  a  point  one  inch  and  a  quarter  horizonfally  behind  the  external 
angular  process  of  the  frontal  bone  to  a  point  three-quarters  of  au  inch  below  the  most  jirouji- 
ncnt  point  of  the  parietal  eminence.  The  first  three-miartei-s  of  hu  iiicli  will  represent  the  main 
fissure,  the  remainder  the  horixontal  limb.  The  bifurcation  of  iIk-  tis«ura  is,  therefore,  two 
inches  behind  and  about  a  «iuarter  of  an  inch  alnive  the  level  of  the  cxtental  aniruiar  process. 
The  ascendini.'  limb  of  the  fissure  passes  upwanl  from  this  point  parallel  to,  and  immediately 
Ijchind,  the  C(tronal  suture. 

Fissure  of  Eolando.— To  find  the  upper  end  of  the  fi.ssuni  ot  Rolando,  a  measurement 
shoulil  be  taken  from  the  iL'labella  to  the  external  wcipital  iirotuberance.  The  |K)sition  of  the 
top  of  the  sulcus  will  be,  measuring  from  in  front,  hfi.d  per  cent,  of  the  whole  distance  from  the 
glabella  to  the  external  occipital  pn)tubenuH'e.  I'rofess^^r  Tliane  adopts  a  s<tmcwhat  simpler 
methfKl.  lie  divides  the  distance  from  the  glaU'lla  to  the  exterui4l  ociijjiial  prottdjeramnj  over 
the  top  of  the  head  into  two  equal  parts,  and»  having  thuH  defined  the  middle  (Hjint  of  the  ver- 
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tex,  he  takes  half  an  irifh  l>ehiiKl  it  as  the  (c>j>  of  the  sulcus.  Tins  is  not  quite  sf)  tu^curate  as 
the  tbrnier  methoth  hut  it  is  .sufficiently  so  for  all  iinioiieul  purpones.  un<I  on  sMicount  of  its  sim- 
plicity is  very  generally  ailopteti  I'nini  thiij  noint  the  fissure  runs  dowiiwairil  and  turward  for  >i\ 
niches,  its  axis  makint*  an  an^le  of  67°  with  tne  middle  line.  In  order  to  mark  this  groove,  tw<i 
strips  of  metal  may  be  employed — one,  the  shorter,  heing  fixed  to  the  middle  of  the  other  at  the 
angle  mentioned.  If  the  longer  Ktrip  Is  now  placed  along  the  wigittal  siiture  so  that  tliejunctioii  of 
the  I  wo  strips  is  over  the  point  correjipoiiuing  to  the  tot)  of  the  funtiw.  the  shorter,  fd»li<|ue 
strip  will  iiidieate  the  direetion  and  M  inches  will  mark  the  lenirth  of  the  furrow.  Dr.  Wtboii 
has  devised  an  instrument,  called  a  eystonieter,  vvliieli  comhines  the  scale  of  measurement?*  f«»r 
localizing  the  fissure  with  data  for  representing  it,s,  length  and  <lireetion.'  Profesw^ir  Thane 
gives  the  lower  end  of  the  furrow  as  "close  to  the  posterior  limb,  and  about  half  an  inch 
behind  the  bifurtati<m  of  the  fissure  of  Sylvius."  So  that,  acconiing  to  this  anatomist,  a  line 
drawn  from  a  point  half  an  inch  hehind  the  mid-point  between  the  glahiella  and  external  occipi- 
tal protuberance  io  this  spot  would  mark  out  the  fissure  of  Rolando.  Dr.  Reid  adopts  a  differ- 
ent method  [Fig.  422).  He  first  indicates,  on  the  surface  the  longitudinal  fissure  and  the  hori- 
zontal limb  of  the  fissure  of  Sylvius  (as  above),     He  then  draws  two  perpendicular  tines  from 
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Fl«.  422. — ReUtl«»t»»  of  the  pflm-itvil  flssurfs  an4  coiiviitutidHH  i.f  Ihe  cerfhriim  i«<  the  nii(i»r  stirfijce  of  tlu* 
hcalp.    (Held.; 


his  *'basedine  "  (that  is,  a  hne  from  the  lowest  part  of  the  infra-orhital  maririn  through  the 
middle  of  the  external  auditory  meatus  to  the  back  of  the  hcadf  U\  the  top  of  the  cranium,  one 
(D  E,  Fig.  422)  from  the  depression  in  front  of  the  external  auditory  meatus,  and  the  other 
(f  O,  Fiff.  422)  from  the  [posterior  border  of  the  mastoid  p^o^^ess  at  its  root.  He  has  thus 
deat-ribea  on  the  surface  of  the  head  a  four-sided  figure  (K  D  ti  K,  Fig.  422),  and  a  diagonal  line 
fMtn  the  posterior  superior  angle  to  the  anterior  perpendicular  line  where  it  is  ertissed  by  the 
fiissure  of  Sylvius  will  represent  tin;  furrow. 

The ponHo-rtcct)»itfti Jixittiie  <i.m  the  upper  surface  of  the  cerebrum  nins  outward  at  right 
angles  to  the  great  longitudinal  fissure  for  abtmt  an  inch,  fnun  a  jioint  one-fif^h  of  an  inrh  in 
front  of  the  lamlMja  (posterior  funtanelle).  Reid  states  that  if  the  horixonlal  limb  of  the  fissure." 
of  Sylvius  be  continued  onward  lo  the  sagittal  stUure,  the  last  inch  of  this  line  will  indicate  the 
positiotj  t^f  the  sulcus. 

The  prtct'iitral  AulatA  lies  in  a  line  dniwn  vertically  di)wnward  from  the  point  of  junction  of 
the  sagittal  and  coronal  sutures.  It  begins  four-fifths  of  an  inch  in  frunt  of  the  middle  of  the 
ftesurc  of  Rolando,  and  extends  nearly,  but  not  tpiite,  to  the  horizontal  limb  fd'  the  fissure  of 
Sylvius. 

The  )tn})entt>' fronfnl Jijimire  rans  backward  from  the  supra-orbhal  notch,  parallel  with  the 
line  of  the  longitudinal  fissure  to  two-fifths  of  an  inch  in  front  of  the  Hne  indicating  the  position 
of  the  fissure  of  Rolando. 

^Laurd,  vol,  i.,  ISSs,  p.  408. 
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Tlie  viferior  frontal  fissure  follows  tbe  course  ol'  the  guijcnor  tcmpora]  ridge  on  the  frontul 
hone. 

The  intr(tfMin'*'taf fissure  iHjffins  on  a  level  with  the  jimetioti  of  the  niiihlle  and  lower  tliird 
of  the  fiasure  of  RolaiiVIo,  on  a  line  airried  acntss  the  hf:i<]  fn>n>  the  hack  of  the  rtKit  of  one 
aiirk'le  to  that  of  the  other  After  p:ir*8in>r  ui>wanl  it  t-urves  hackwiird.  lyiuL^  jtanUlel  to  the 
longitudinal  fissure,  miiiwaj'  iM'tweeti  it  ami  the  mrietal  eminence;  it  then  curves  dowiiwanl  in 
eml  midway  between  the  poHterior  fbntanelk'  ano  the  parietal  ouiinenee. 

Under   Stirface   or   Base  or  the   Cerebrum   (Fig.  423). 

The  under  surface  of  each  beinisphere  presents  a  suhdivisioii  into  three  lobes, 
named,  from  their  jtosition,  tmti'n't'r,  uiuftlh',  and  i>oft(tri"f'. 

The  anterior  or  frontal  lobe,  of  a  triunginihu"  form,  with  its  apex  bsickward.  is 
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Fio.  rj3.— Base  of  the  bruin. 


somewhat  concave,  and  rests  upon  the  convex  surface  of  the  roof  of  the  orbit,  being 
separated  from  the  middle  lobe  by  the  fisstire  of  Sylvius,  The  middle  lobe,  which 
is  more  prominent,  is  received  into  the  middle  fossa  of  the  base  of  the  .skid!,  and 
comprises  the  under  part  of  the  temporo-.sphenoidal  lobe.  The  posterior  or  occip- 
ital lobe  rests  upon  the  tentorium,  its  extent  forward  being  limited  by  the  ante- 
rior margin  of  the  cerebellum. 

The  various  objects  exposed  to  view  on  the  under  surface  of  the  cerebrum,  in 
and  near  the  middle  line,  are  here  arranged  in  the  order  in  which  they  are  met 
with   from  before  buck  ward: 
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Optic  commissure. 
Tii}>er  ciiicreuni. 
Infiindil)  Ilium. 
I'itiiitary  body. 
C  < )  r f *o  I'a  a  1  It  i  ca  11 1  i  a. 
Posterior  jtorff rated  space. 


Longitudinal  fissure. 

Corpii-s  cjillosura  and  its  peduncles. 

Lamina  cinerea. 

Olfactory  tract 

Fissure  of  Sylvius. 

Anterior  perforated  space. 

Crura  cerebri. 

The  longitudinal  fissure  partially  separates  the  two  hemispheres  from  each 
ler:  it  divides  the  twii  frontal  lohes  in  front,  and  on  raisiiijr  the  cerehcllum  and 
pona  it  will  he  seen  completely  separating  the  two  occipital  lobes.  Of  these  two 
portions  of  the  longitudinal  fissure,  that  which  separates  the  occipital  lobes  is  the 
longer.  The  intermediate  portion  of  the  fissure  is  filled  up  by  the  great  transverse 
band  of  white  matter,  the  corpuo  ralioftum.  In  the  fissure  between  the  two  fn>ntj«l 
lobes  the  anterior  cerebral  arteries  ascend  on  the  corpus  callosum. 

The  corpus  callosum  terminates  at  the  base  of  the  brain  iiy  a  concave  margin 
which  is  connected  with  the  tuber  cinereum  tlirough  the  intervention  of  a  thin 
layer  of  gray  substance,  the  lamina  rinfrca.  This  may  be  exposed  hy  gently  raising 
and  drawing  back  ihe  optic  commissure.  A  white  band  may  he  observed  on  each 
side,  passing  from  the  under  surface  of  the  corpus  callosum,  backward  and  out- 
ward to  the  commencement  of  the  fissure  of  Sylvius  :  these  bands  are  called  the 
peduncles  of  tin-  i-orpioi  ralltmum.  They  may  be  traced  upward  around  the  genu 
to  become  continuous  with  the  tttri'f  hui/iiifJinafcK.  or  m-rrrM  nf  Lfinvfj<t,  on  the 
upper  surface  of  the  corpus  caHosum  (page  732).  Laterally,  this  ]>orlion  of  the 
corpus  callosum  extends  into  the  fronial   lobe. 

The  lamina  cinerea  is  a  thin  layer  of  gray  substance,  e.xtending  backward  above 
the  optic  commissure  from  the  termination  of  the  corpus  callosum  to  the  tuber 
cinereum  :  it  is  continuous  on  each  side  with  the  gray  matter  of  (be  anterior  per- 
forated space,  and  forms  the  anterior  jmrt  of  the  inferior  boundary  of  the  thinl 
ventricle. 

The  olfactory  tract,  with  its  bulb,  is  seen  on  each  side  of  the  hmgitudinal 
fissure  upon  the  under  surface  of  each  frontal  lobe. 

The  fissure  of  Sylviua  separates  the  frontal  from  the  temporo-sphenoidal  lobe, 
and  lodges  the  mi«hlle  cerebral  artery.  It  begins  at  the  outer  side  of  a  depression, 
at  the  bottom  of  which  is  the  anterior  perforated  space.  This  depression  is  called 
the  vuHernfa  *Si/lrh'.  At  its  commencement  is  seen  a  |ioint  of  medullary  substance, 
corresponding  to  a  subjacent  band  of  white  fibres,  ciumecting  the  fruntal  and 
tem[ioro-s|d»enoidal  lobes,  and  called  the  ftHrwuhts  uut'iforui is.  (Jn  following  this 
fissure  outward,  it  divides  into  two  branches,  enclosing  portions  of  the  frontal  and 
parietal  lobes,  which  overhang  and  cover  the  upper  part  <»f  a  |ironiinent  cluster  ff 
isolated  cniivolutions  called  the  isiatid  of  R^'H  or  eeKiral  iahe.  The  overhanging 
portitui  of  the  frontal  and  jiarietal  lobe  is  called  the  typcrrtdatn  of  the  inHuln, 

The  anterior  perforated  space  is  situated  at  the  inner  side  of  the  fissure  of 
Sylvius.  It  is  of  a  triangular  shape,  bounded  in  front,  by  the  orbital  convolutions 
of  the  frontal  lobe  and  the  roots  id'  the  olfactory  tract ;  hehintl,  by  the  optic  tract: 
externally,  by  the  teinjioro-sphenfiidal  lobe  and  commencement  fif  the  fissure  of 
Sylvius;  internally,  it  is  continuous  with  the  lamina  cinerea  and  crossed  by  the 
peduncle  of  the  corpus  callosum.  It  is  of  a  grayish  color,  and  corresponds  to  the 
under  surface  of  the  corpus  striatum,  a  large  mass  of  gray  matter  situated  in  the 
interior  of  the  brain;  it  has  received  its  name  from  being  perforated  by  numerou> 
minute  apertures  for  the  transmission  of  small  straight  vessels  into  the  substnnce 
of  the  corpus  striatum,  constituting  iheantero-inedian  and  antero-lateral  ganglionic 
branches  of  the  anterior  and  middle  cerebral  arteries. 

The  optic  commissure  is  situate<]  in  the  middle  line,  immediately  in  front  of  the 
tuber  cinereum  and  below  the  lamina  cinerea.'  It  is  the  p<unt  of  junction  between 
the  two  optic  nerves. 

'  Thnt  is  to  say,  Ihe  coramimure  is  superficiul  to  the  Iktuina  in  the  order  of  diiMection  when 
base  h  uptHTmosi, 
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Immediately  behind  the  diverging  optic  tracts,  and  ]>etween  them  and  the 
]>edimcles  of  tlje  cerebrum  {^Tura  cerebri).  Is  a  lozengti-sbaped  interva!,  the  htter- 
fn'tltitu'uhir  itpurf',  in  ^vbich  are  found  the  following  parts:  the  tuber  cinereum, 
iufundibuhmi,  pituitary  body,  corpora  aibicantia,  and  the  posterior  perforated 
space. 

The  tuber  cinereum  is  an  eminence  of  gray  matter  situated  between  the  optic 
tracts  and  the  corpora  aibicantia  ;  it  is  connected  with  the  surrounding  parts  of 
the  cerebrum,  forms  part  of  the  fioor  of  the  third  ventricle,  and  is  continuous  with 
the  gray  substance  in  that  cavity.  Fr<nii  the  middle  of  its  under  surface  a  conical 
tubular  pi*oces8  of  gray  matter,  about  two  lines  in  length,  is  continued  downward 
and  forward,  to  be  attached  to  the  posterior  lobe  of  the  pituitary  body  :  this  is 
the  wfiotdilmhim.  Its  c^nal,  which  is  funnel-shaped,  communicates  with  the 
third  ventricle! 

The  pituitary  body  {fii/pop hi/sis  cerebri)  is  a  small  reddish-gray  vascular  mass 
weighing  froiu  five  to  ten  grains,  and  of  an  oval  form,  situated  in  the  sella  Turcica, 
in  connection  with  which  it  is  retained  by  a  process  of  duni  mater  derived  from 
the  inner  wall  of  the  cavernous  sinus.  This  process  covers  in  the  pituitary  fossa, 
enclosing  the  pituitary  body,  and  having  a  small  hole  in  its  centre  through  which 
the  infiHidibulum  passes. 

Structure. — The  pituitary  body  is  very  vascular,  and  consists  of  two  lobes, 
separated  from  one  another  by  a  fibrous  lamina.  Of  these,  the  anterior  is  the 
larger,  of  an  oblong  form  and  somewhat  concave  behin<l,  where  it  receives  the 
posterior  lobe,  which  is  round.  The  two  lobes  differ  both  in  development  and 
structure.  The  anterior  hbe,  of  a  dark,  yellowish-gray  color,  is  developed  from 
the  ectc»derin  of  the  buccal  cavity,  aiid  resembles  to  a  considerable  extent,  in  micro- 
scopic structure,  the  thyroid  body.  It  consists  of  a  number  of  isidated  vesicles  and 
slightly  convoluted  alveoli  lined  by  e[)ithclium  and  united  together  by  connective 
tissue.  The  epithelium  is  columnar,  and  occasi<*nally  ciliated.  The  alveoli  some- 
times contain  a  colloid  material,  similar  to  that  found  in  the  thyroid  body,  and 
their  walls  are  surrounded  by  a  close  network  of  lymphatics  and  capillary  blood- 
vessels. The  posterior  hbe  is  developed  by  an  outgrowth  fi'om  the  embryonic 
brain,  and  during  foetal  life  contains  a  cavity  which  communicates  through  the 
infundibulum  with  the  cavity  of  the  third  ventricle.  In  the  adull  it  becomes  firmer 
and  more  solid,  and  consists  of  a  sponge-like  connective  tissue  arranged  in  the 
form  of  reticidating  bundles,  between  which  arc  branched  cells,  some  of  them 
containing  pigment.  In  the  lower  animals  the  two  lobes  are  tjuite  distinct,  and  it 
is  only  in  the  mammalia  that  they  become  connected  together. 

The  corpora  aibicantia,  or  mammillariaj  are  two  small,  lound,  white  masses, 
each  about  the  size  of  a  pea,  placed  side  by  side  immediately  behind  the  tuber 
cinereum.  They  are  formed  by  the  anterior  crtira  of  the  fornix,  hence  called  the 
hidbi  of  the  fornix,  which,  after  descending  to  the  base  of  the  bruin,  are  folded 
upon  themselves  before  passing  upward  to  the  tbalami  optici.  They  are  composed 
externally  of  white  substance  and  internally  of  gniy  matter,  tbegray  matter  of  the 
two  being  connected  by  a  transverse  commissure  of  the  satue  material.  At  an  early 
period  of  f<x^tal  life  tliey  are  blended  together  into  one  large  mass,  but  become 
separated  ubout   the  seventh  month. 

The  posterior  perforated  space  ( pong  Tarini)  correspon<ls  u*  a  whitish-gray 
substance  placed  between  the  corpora  aibicantia  in  front,  the  pons  Varolii  behind, 
and  the  crura  cerebri  on  each  stile.  It  forms  the  back  part  of  the  floor  of  the 
third  ventricle.  It  is  perforated  by  numerous  small  orifices  for  the  passage  of 
the  ])i»stero-median  ganglionic  branches  of  the  posterior  cerebral  and  posterior 
c<mimunicating  arteries. 

The  cnira  cerebri  (  perlHticlcn  of  (Iw  vfrchrum)  are  two  thick  cylindrical  bundles 
of  white  matter  which  emerge  from  the  anterior  border  of  the  pons  an*!  diverge 
as  they  pass  forward  and  outward  to  enter  the  under  part  of  either  hemisphere. 
Each  crus  is  about  tbree-cpmrters  of  an  inch  in  length,  and  somewhat  broader  in 
front  than  behind.     They  are  marked  upon  their  surface  with  longitudinal  strife, 
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an*l  Ciidi  is  crossed,  just  before eiitcriDg  the  hemisphere,  by  n  flitrtenetl  white  baml. 
tlie  opfit'  tract,  which  i.s  adherent  by  its  upper  border  to  the  pctluiu-le.  The  third 
nerve  may  be  seen  etner^ing  from  a  groove  on  the  inner  side  of  each  crus,  and  the 
fourth  nerve  wiutliui;  round  its  outer  side  from  above. 

Structure  of  the  Crura. — Each  crus  consists  of  a  superficial  hiyer  of  hmgitudinal 
white  fibres,  the  rrit^tfi,  continued  iipwnrd  from  the  pons;  of  a  deeper  layer,  a 
prolongation  of  the  reticular  formation,  lermeil  the  trgmenium  ;  and  of  an  inter- 
meiJiate  stratum  of  gray  matter,  the  lofttH  niger. 

TJie  erttifta,  or  the  superficial  layer  of  longitudinal  fibres,  consists  of  coarse 
bundles  of  nerve-fibres  which  are  collected  on  tlie  under  or  free  surface  of  the  cms. 
It  iij  formed  almost  entirely  of  longitudinal  fibres  continuous  with  the  pyramidal 
fibre,s  of  the  medulla  and  pons,  those  derived  ftom  the  medulla  occupying  the 
central  portion  of  the  crusta.  those  ad<led  in  the  pons  being  ]>lace<rhiterally.  Thi- 
fibres  pass  to  the  cerebral  hemisjdieres,  entering  the  internal  capsule. 

The  te(/)7it'nttim  fonns  the  deeper  jmrt  of  the  crus  cerebri,  and  is  united  below 
with  its  fellow  of  the  opjtosite  side  by  a  prolongation  of  the  septum  of  the  pons. 
but  separated  above  by  the  posterior  perforated  space.  It  consists  of  longitudinal 
bundles  of  white  fibres  interlaced  by  transverse  fibres,  together  with  a  quantity  of 
gray  matter  with  scattered  tierve-cells.  It  forms  a  well-marked ^forw^^^j  rfftruhin'jt 
similar  to  that  found  in  the  pons  and  medulla,  with  which  it  is  continuou>. 
receiving,  however,  a  bundle  of  fibres  {itupfrinr  peduncle)  from  the  cerebellum. 
xVbove,  the  fibres  enter  the  optic  thalamus. 

The  locus  HifjFT  is  a  mass  of  gray  matter  situated  between  the  crusta  and 
tegmentum,  and  projecting  here  and  there  between  the  bundles  of  (he  former.  It 
is  thicker  at  the  inner  than  at  the  outer  side,  and  is  traversed  in  its  ujesial  part  by 
the  fibres  of  origin  of  the  third  nerve.  It  contains  irregular  nerve-cells,  in  which 
are  lodged  numerous  dark  jugment-granules. 

The  posterior  lobes  of  the  cerebrum  are  concealed  from  view  by  the  upper 
surface  of  the  cerebellum  and  pons  Varolii.  When  these  parts  are  raised,  the  two 
hemispheres  are  seen  to  be  separated  by  the  great  longitudinal  fissure,  this  fissure 
being  iuterru]>ied  by  the  posterior  rounded  border  of  the  corpus  callosum. 

General  Arrangement  of  the  Parts  composing  the  Cerebrum. 

As  the  |)eduncle8  or  crura  of  the  cerebrum  enter  the  hemispheres  they  diverge 
from  one  another,  so  as  to  leave  an  interval  between  them,  the  hitcrpt'fhfftrnhir 
space.  As  they  ascend  the  component  fibres  of  each  )>ass  through  two  large 
masses  of  gray  matter,  the  ganglia  of  the  brain,  called  the  fliala/nu^  opticu*  and 
eorptus  striatum,  which  j>roject  as  rounded  eminences  from  the  upper  and  inner 
side  of  each  peduncle.  The  hemi.spheres  are  connected  together,  above  these  masses. 
by  the  great  transvei\se  cf>minissure,  the  forpuM  calioifUM  ;  the  interval  left  between 
its  under  surface,  the  upper  surface  of  the  ganglia,  antl  the  parts  closing  the  inter- 
peduncular space  forms  the  general  ventricular  cavity.  The  up|>er  part  of  this 
cavity  is  subdivided  into  two  by  a  vertical  septum,  the  neptum  liicidum  ;  and  thus 
the  two  lateral  ventricles  are  formed.  The  lower  ]jart  of  the  cavity  forms  the 
third  ventricle,  which  communicates  with  the  lateral  ventricles  above  and  with  the 
fourth  ventricle  behind.  The  fifth  ventricle  is  the  interval  left  between  the  two 
layers  composing  the  septum  lucidum. 

The  Interior  of  the  Cerebrum. 

If  the  upper  part  of  either  hemisphere  is  removed  with  a  scalpel  about  half  an 
inch  above  the  level  of  the  cru-fius  callosum,  its  internal  white  matter  will  br 
exposed.  It  is  an  oval-.sha|ted  centre,  of  white  substance,  surrounded  <m  all  side?* 
by  a  narrow  convrduted  margin  of  gray  matter,  which  presents  an  equal  thickiie.«*s 
in  nearly  everv  part.  This  white  central  mass  has  been  called  the  centrum  ovale 
miuH^.  Its  surface  is  studded  with  numerous  minute  red  dots  {  pitvcta  vasculoitit), 
produced  by  the  escape  of  blood  from  divided  blood-vessels.     In  inflammation  or 
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great  congestion  of  the  brain  these  are  very  mtmerous  and  of  a  durk  colnr.  If 
the  remaining  portion  of  one  hemisjihere  is  slightly  separated  from  the  other,  a 
broad  band  of  white  substance  will  be  observed  connecting  them  at  the  bottom  of 
the  longitudinal  fissure ;  this  is  the  rorpu»  aillmum.  The  margins  of  the  hemi- 
spheres which  overlap  this  portion  of  the  brain  are  called  the  labia  cerebri.  Eaeli 
labium  is  part  rtf  the  ctmvolution  of  the  corpus  callosum  {(ftfruH  fornicatuis\  already 
described,  and  tbe  space  between  it  and  the  upper  surface  of  the  corpus  callosum 
has  been  termed  the  t'ciitrlele  of  the  eorpufn  rafh/Hum  (Fig.  4-7). 

The  hemispheres  should  now  be  sliced  off  to  a  level  with  the  cor[>us  callosum. 
when  the  white  sulmtance  of  that  structure  will  be  seen  connecting  the  two 
hemispheres.  The  large  expanse  of  mednllary  matter  now  exposed,  surrotuided 
by  the  convoluted  margin  of  gray  substance,  is  called  the  (jeiitrutn  omle  viajitu  of 
Vie«.ssens. 

The  corpiiB  caUosum  is  a  thick  stratum  of  transverse  fibres  exposed  at  the 
bottom  of  the  longitudinal  fissure.     It  connects  the  two  hemispheres  of  the  brain. 
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Fig.  431.— Section  of  ihe  tiraSn.    Made  oti  a  level  with  the  corpus  colldeam. 

forming  tlieir  great  transverse  commissure,  and  forms  the  roof  of  a  space  in  the 
interior  of  each  hemisphere,  the  laUntl  vmtrieh'.  It  is  about  four  inches  in 
length,  extending  to  within  an  inch  and  a  half  of  the  anterior,  and  to  within  two 
inches  and  a  half  of  the  posterior,  part  tif  the  brain.  It  is  somewhat  broader 
behind  than  in  front,  and  is  thicker  at  either  end  than  in  its  central  part,  being 
thickest  behind.  It  presents  a  somewhat  arched  fonu  (Fig.  431,  5)  from  before 
backward,  terminating  anteriorly  in  a  rounded  bonier,  which  curves,  downward 
and  backward,  between  the  frontal  lobes  to  the  base  of  the  brain.  In  its  course 
it  forms  a  distinct  benil,  named  the  genu,  and   is  then  continued  downward  and 


732 


THE  NERVOUS  SYSTEM. 


backward  to  the  base  of  the  brain,  where  it  is  connected,  through  the  lamina 
cinerea,  with  the  tuber  cinercum.  The  reflected  portion  of  the  corpus  callosum 
is  called  the  hfak  or  rodrum :  it  becomes  gradually  narrower  as  it  descends,  and 
is  attached  by  its  lateral  margins  to  the  frontal  lobes.  At  its  termination  the 
jrpus  callosnra  gives  off  two  bundles  of  white  suKstance,  which,  diverging  from 
ir»ne  another,  pass  backward,  across  the  anterior  perforated  space,  to  the  entrance 
of  the  fissure  of  Sylvius.  They  are  called  the  pedimeh'S  of  the  corpus  eallontum. 
Posteriorly,  t!ie  corpus  callosiim  forms  a  thick  rounded  fVdd,  called  the  spleninut 
or  pad,  whicli  is  free  f<tr  a  little  distance  as  it  curves  forward,  and  is  then 
continuous  with  the  fuMitx.  On  its  upper  surface  the  structure  of  the  corpus 
caliosimi  is  very  apparent,  being  collected  into  coarse  transverse  bundles.  Along 
the  middle  line  is  a  linear  depression,  the  raphe^  bounded  laterally  by  two  or  more 
slightly  elevated  longitudinal  hands,  called  the  »iri(F  hm/itudinales  or  neri't-s  of 
Ltjitvki ;  and,  still  more  externallv,  other  longitudinal  stria?  are  seen  beneath  the 
convolutions  which  rest  on  the  corpus  callosum.  These  are  the  strm'  limt/itfuiinalea 
htt^rah'H  or  ttent\F  teffft\  The  under  surface  of  the  corpus  e^illosum  is  continuous 
behind  with  the  fornix,  being  se])ara.ted  from  it  in  front  by  the  septum  lucidum, 
which  forms  a  vertical  partition  between  the  two  ventricles.  On  each  side  the 
fibres  of  the  corpus  calloswm  extend  into  the  substance  of  the  hemispheres, 
connecting  them  together.  The  greater  thickness  of  the  two  extremities  of  this 
commissure  is  exjilained  by  the  fact  that  the  fibres  from  the  anterior  and  posterior 
parts  of  each  hemisphere  cannot  pass  directly  across,  but  have  to  take  a  curved 
direction. 

An  iticision  should  now  he  made  tliroueh  the  corpus  cjillosum  on  cither  side  of  the  raphe, 
when  two  lari^e  irregular-shaped  ciivities  will  W.  exjiosed,  wliieh  extend  through  a  great  part  of 
the  length  of  each  hcrmspliere.     These  are  ihe  lateral  ventricles. 

The  lateral  ventricles  are  serous  cavities,  formed  by  the  upper  part  of  the 
general  ventricular  space  in  the  interior  of  the  hrain.  They  are  lined  by  a  thin 
diaphanous  lining  membrane  (the  fpindiffint),  covered  by  uucleateil  ejuthelium. 
with  cilia  scattered  here  and  there  in  patches.  It  is  moistened  by  a  serous  fluid, 
which  is  sometimes,  even  in  health,  secreted  in  considerable  <]uantity.  These 
cavities  are  two  in  number,  one  in  each  hemisphere,  and  they  are  sejiarated  from 
each  other  by  a  vertical  septum,  the  grpttim  htciduni. 

Each  lateral  ventricle  consists  «jf  a  central  cavity,  or  boflt/,  and  three  smaller 
cavities  or  conma,  which  extend  from  it  in  different  directions.  The  anterior 
cornu  curves  forward  and  outward  into  the  substance  of  the  frontal  lobe.  The 
posterior  cornu,  called  the  dit^ititl  caritif.  curves  backward  into  the  occipital  lobe. 
The  middle  cornu  descends  into  the  teraporo-sphenoidal  lobe. 

The  rtiiiral  caviti/,  or  body  of  the  lateral  ventricle,  is  triangular  in  form.  It 
is  bounded,  above,  by  the  under  surface  of  the  cor]>us  callosum,  which  forms  the 
roof  of  the  cavity.  Internally  is  a  vertical  partition,  the  tfcptitm  hiridum,  which 
separates  it  from  the  opposite  ventricle,  and  connects  the  under  surface  of  the 
corpus  callosum  with  the  fornix.  Its  floor  is  formed  by  the  following  parts, 
enumerated  in  their  order  of  position  from  before  backward :  the  I'orpuft  strttifuttK 
tcema  si'tnicircufartif^  opiw  thahmuSy  rhoroid  plcxutt,  fornix,  and  commencement 
of  its  corpus  fmbriat urn, 

The  arderior  cornu  is  triangular  in  form,  passing  outward  into  the  frontal  lobe 
and  curving  round  the  anterior  extremity  of  the  corjiUH  striatum.  It  is  bounded, 
above,  by  the  corpus  callosum ;  below  and  externally,  by  the  corpus  striatum ;  and 
in  front,  by  the  reflected  portion  of  the  corpus  callosutn. 

The  ponterior  lurrnu,  or  diqttdl  caru'tt/,  curves  backward  into  the  substance  of 
the  occipital  lobe,  its  direction  being  backward  and  outward,  and  then  inward. 
On  its  inner  wall  is  seen  a  bmgitudinal  eminence,  which  is  produced  by  the 
extension  inward  of  the  calcarine  sulcus;  this  is  called  the  hippocainpun  minor^ 
or  ra lea r  am».  Between  the  middle  and  posteriftr  horns  a  smooth  eminence  is 
observed  which  varies  considerably  in  size  in  difl'erent  subjects.  It  is  cnlled 
the  cminentia  coUateralie. 
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The  mhhUe  or  descending  coruu,  the  largest  of  the  three,  traverses  the  middlf 
lohe  of  the  brain,  forming  in  \{»  course  a  remarkable  curve  roiimi  the  back  of  the 
optic  thalamus.  It  passes,  at  first,  backAvard,  outward,  and  dnwuwai'd,  and 
then  curves  round  the  erus  cerebri,  forward  and  inward,  nearly  to  the  point  of  the 
middle  lobe,  close  to  the  fissure  of  Sylvius.  Its  upper  boundary,  or  roof,  is  formed 
by  the  fibres  of  the  corpus  callosum*  passing  downward  and  nutward  into  the 
teniporo-spheni>idal  lobe,  with  which  are  incorporated  the  posteriDr  fibres  of  the 
nucleus  caudatus  and  tt^nia  semiciruularis,  which  are  prolonged  into  it.  Its  lower 
boundary,  or  floor,  presents  for  examination  the  following  parts:  the  /uppoeampus 
major,  pes  hippocampi,  eminentia  collateralis  or  pes  accettsorius,  corpus  jimbriatum 
of  the  fornix,  choroid  plexus,  fascia  dentata,  transverse  fissure. 

The  corpus  striatum  has  received  its  name  from  the  striped  appearance  which 
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Fta.  425.— The  lateral  ventricles  of  the  bruin. 

its  section  presents,  in  consequence  of  diverging  white  fibres  being  mixed  with  the 
gray  matter  which  forms  the  greater  part  of  its  substance.  The  greater  portion 
of  this  body  is  imbedded  in  the  white  substance  of  the  hemisphere,  and  is  there- 
fore external  to  the  ventricle-  It  is  termed  the  ertraventricular  portion,  or  the 
ftucleus  lenticularis  ;  a  part,  however,  is  visible  in  the  ventricle  and  its  anterior 
cornu  ;  this  is  the  intravcntritmlar  portion,  or  the  nucleus  can dattts.  The  intra- 
ventricular portion  is  a  pear-shaped  mass  of  gray  matter:  its  broad  extremity  is 
directed  forward  into  the  fore  part  of  the  body  and  anterior  cornu  of  the  lateral 
ventricle ;  its  narrow  end  is  directed  outward  and  backward,  and  lies  on  the  outer 
side  of  the  optic  thalamus,  ami  is  continued  into  the  roof  of  the  descending  cornu ; 
it  is  covered  by  the  serous  lining  of  the  cavity  and  crossed  by  some  veins  of  con- 
siderable size.     It  is  separated  from  the  extraventricular  portion  by  a  lamina  of 
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white  matter,  whirh  is  called  the  internal  cap»ide,  in  contradistinction  to  ii  lamina 
of  white  matter  whicli  cover;*  the  outer  surface  of  the  extraventriciibir  portion  nf 
the  corpus  striatum,  and  which  is  called  the  t'j:tft'nal  c^ip.Huh'.  The  internal  capsule 
is  formed  by  fibres  of  the  crusta  fif  the  crns  cerebri,  supplemented  by  fibres  derived 
from  the  nuclei  on  each  side.  In  horizontal  section  it  is  seen  to  he  somewhat 
abruptly  curved,  with  its  convexity  inward  ;  the  prominence  of  the  curve  is  calle*i 
rhe  yenu,  and  projects  between  the  intraventricular  portion  of  the  corpus  striatum 
and  the  optic  thalamus  (Fig.  42ti).  The  extniventrieular  portion  of  the  corpus 
striatum,  or  nucleus  lentieularis,  is  oval  in  form.  It  does  not  extend  as  far  forward 
or  backward  as  the  nucleus  caudatus.  It  is  bounde<l  externally  by  a  lamina  of 
white  matter  called  the  ejrtermil  raptfule,  which  is  covered  on  itfl  outer  surface 
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Fig.  426— Mlddh'  p«rt  uf  a  hon/Kiitni   Kkctnm  ihrotich   the  rete}>riim  jit  iln'  level  nf  (he  ilotUjd  Unc  In  the 
sroHll  fttjure  of  one  nt'iiiisphere.    (From  Ellis,  ufter  nalU>n.» 

by  a  thin  layer  of  gray  matter  termed  the  ehuMnmt.  The  elaustrum  presents 
ridges  and  furrows  on  its  outer  surface,  corresponding  to  the  convolutions  and 
sulci  of  the  island  of  Rei!,  with  the  white  matter  of  which  it  is  in  imme«liale 
relation. 

The  tsnia  semicircularis  is  a  narrrtw.  whitish,  semi-transparent  band  of 
medullary  substance  situated  in  the  depression  between  the  nucleus  caudatus  and 
optic  thalamus.  Anteriorly,  it  descends,  in  ciuniection  with  the  anterior  pillar  of 
the  fornix,  to  below  the  level  of  the  foramen  of  Monro,  where  it  enters  a  mass  of 
gray  matter,  the  itUi-Iftat  ami/gdfjh:  Behind,  it  is  continued  into  the  roof  of  the 
middle  or  descending  horn  of  the  lateral  ventricle,  and  is  b>st  near  the  bottom  of 
the  cornua.  Beneath  it  is  a  large  vein  {twuii  corporis  utritifi),  which  receives 
numerous  small  veins  from  the  surface  of  the  corpus  striatum  and  optic  thalamus, 
and  joins  the  venae  Galeni. 
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The  choroid  plexns  is  a  highly  vascular,  fringe-like  luembrane.  oecuj)ying  the 
margin  of  the  fold  of  pia  muter  (velatn  interposifum)  in  the  interior  of  the  brain. 
It  exiendiji,  in  a  etirveil  tlirectidn,  across  the  floor  of  tlio  lateral  ventricle.  In  front, 
where  it  is  small  an<l  tapering,  it  coraraunicates  with  the  choroid  plexus  of  the 
opposite  side  through  an  oval  aperture,  the  foramen  of  Monro.  I'osteriorly,  it 
de.'ieends  into  the  middle  horn  of  the  lateral  ventricle,  where  it  joins  with  the  pia 
mater  through  the  transverse  fissure.  In  structure  it  ctmaists  of  minute  and 
highly  vascular  villous  processes,  composed  of  large  round  cor[»uscles,  containing, 
besides  a  central  nucleus,  several  3'eilowish  granules  and  fat-molecules,  and  covered 
by  a  single  layer  of  flattened  epithelium.     Ihe  arteries  of  the  choroid  plexus  enter 
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Vvi.  427.— Tranaversf  vertiral  swUnn  of  the  brain,  through  the  fore  part  of  the  foramen  magnum,  looked  at 
from  the  front.     lAfter  IIirs(hfcl<J  and  l>oveUk^) 

the  ventricle  at  the  descending  comu,  and,  after  ramifying  through  its  substance, 
send  branches  into  the  substance  of  the  brain.  The  veins  of  the  choroid  plexus 
terminate  in  the  venji:'  Guleni. 

The  corpus  fimbriatum  (ffrnia  hippocampi)  is  a  narrow,  white,  tape-like  band 
situated  immediately  behind  the  choroid  plexus.  It  is  the  thin  lateral  edge  of  the 
posterior  pillar  of  the  fornix,  and  is  attached  along  the  inner  border  of  the  hipp<>- 
campus  major  as  it  descends  into  the  middle  horn  of  the  lateral  ventricle.  It  may 
be  traced  a^  far  as  the  crochet  or  hook  of  the  uncinate  convolution. 

The  optic  thalamus  ttiid  fornix  will  be  described  on  a  subsequent  page. 

The  middle  comu  should  now  be  exposed  thrttuu'liout  its  entire  extent,  by  introduciniC  the 
little  finger  gently  into  it,  and  cutting  outward  along  the  finger  through  the  sub.stance  of  the 
hemisphere,  which  should  be  removed  to  an  extent  sumeient  to  expose  the  entire  cavity. 

The  hippocampus  major,  or  comu  Ammonis  (Fig.  42ft),  so  called  from  its  resem- 
blance to  a  ram's  honi,  is  a  white  eminence,  of  a  curved  elongated  form,  extending 
throughout  the  entire  length  of  the  floor  of  the  middle  horn  of  the  hxteral  ventricle. 
At  its  lower  extremity  it  bcc«>mes  enlarged,  and  piesents  a  number  of  rounded 
elevations  with  intervening  depressions,  which,  from  presenting  some  resemblance 
to  the  paw  of  an  animal,  is  called  the  pes  hipportimpi.  If  a  transverse  section 
is  made  through  the  hippocampus   major  (Fig.  427),  it  will  be  seen  that  this 
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eminence  is  produced  by  the  extension  inward  of  tbe  dentate  (liippocani pal)  suleua 
on  the  exterior  nf  the  brain.  This  sulcus  is  Hlled  with  gray  substance,  which 
projects  along  the  free  margin  of  the  hippocarapus  major,  forming  a  notched  ridge, 
i\iefa»cia  dentat<jt.  The  hippocampus  is  covered  on  its  ventricular  surface  by  a 
thin  lamina  of  gray  matter,  which  ia  continuous  with  the  corpus  fimbriatum  of 
the  fornix. 

The  eminentia  collateraliB^  or  pes  accessorius,  has  already  been  mentioned  as 
a  white  eminence,  varying  in  size,  placed  between  the  hippocampus  major  and 
hippocampus  minor,  at  the  junction  of  the  posterior  with  the  descending  corun. 
It  is  formed  by  the  protrusion  inward  of  the  collateral  fissure. 

Fascia  Dentata. — Un  separating  the  inner  border  of  the  corpus  fimhriutum  from 
the  choroid  |)lexus,  and  raising  the  edge  of  the  former,  a  serrated  band  of  gray 
sub.stance,  the  edge  of  the  gray  substance  in  the  dentate  fissure,  will  be  seen 
beneath  it:  this  is  the  fascia  deHtafa.  Correctly  speaking,  it  is  placed  external 
to  the  cavity  of  the  <lescending  cornu. 

The  transverse  ftssure  is  of  a  horseshoe  shape,  extending  from  the  end  nf 
the  descending  cornu  on  one  side  to  the  same  point  on   the  opposite  side.     Its 
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a.  428.— Tntnsvene  secttoti  of  itic  middle  horn  of  the  latoral  vtiitriele.  (From  a  dravring  by  Mr.  F.  A.  B«rtcifi.) 

horizontal  portion  (which  extends  from  the  commencement  of  the  descending 
cornu  on  one  side  to  the  same  point  on  the  opposite  side)  is  liounded,  above,  by  the 
spleniura,  or  rounded  posterior  extremity  of  the  c<)rpus  caliosum  and  the  fornix : 
below,  by  the  corpora  ijuadrigemina,  pineal  gland,  and  the  posterior  extremitv  of 
the  optic  thalamus.  Its  lateral  portions  curve  downward,  forward,  and  inward, 
and  are  bounded  above  by  the  crura  cerebri  and  optic  thalamus,  below  by  the 
hippocnmpus  major  and  the  corpus  fimbriatum  of  the  fornix.  Through  this  fisisure 
the  pia  mater  passes  from  the  exterior  of  the  brain  into  the  ventricles,  to  form  the 
velum  interpositum  and  the  choroid  plexu.ses.  Where  the  pia  mater  projects  into 
the  lateral  ventricle,  beneath  the  edge  nf  the  fornix,  it  in  connected  with  the  lining 
membrane  of  these  cavities,  so  as  to  exclude  all  communication  with  the  exterior 
of  the  brain. 

The  septum  lucidum  (Fig.  431,  6)  forms  the  internal  boundary  of  the  lateral 
ventricles.  It  is  a  thin,  semitransparent  sej»tum,  attached,  above,  to  the  under 
surface  of  the  corpus  caliosum  ;  below,  to  the  anterior  part  )>f  the  fornix  :  and, 
in  front  of  this,  to  the  reflected  portion  of  the  corpus  caliosum.  It  is  triangular 
in  form,  broail  in  front,  and  narrow  behind,  its  surfaces  lo<)king  toward  the  c«vi- 
ties  of  the  ventricles.  The  septum  consists  of  two  laminre,  separated  by  a  narrow 
interval,  {he  fifth  ventricle. 
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Fifth  Ventricle. — The  fifth  ventricle  was  originally  a  part  of  the  great  longi- 
tmliuiil  fis.sure.  which  \\x\»  become  shut  oflT  by  the  union  of  the  hemispheres  in  the 
formiition  of  the  corpus  calbtsura  above  and  the  toinix  belnw.  Its  walls  are  there- 
fore formetl  bv  the  median  wall  of  the  hemispheres,  and  consist  of  an  internal 
layer  of  gray  matter,  derived  from  the  gray  matter  of  the  cortex  and  an  external 
layer  of  white  substance  continuous  with  the  white  matter  of  the  cerebral  hemi- 
spheres. This  is  lined  on  its  external  surface  by  the  ependyma  of  the  lateral 
jfentricles.  The  fifth  ventricle  is  not  lined  by  epithelium.  In  the  ftetiis  and  in 
_  Dine  animals  this  space  communicates,  below,  with  the  third  ventricle,  but  in 
the  adult  it  forms  a  separate  cavity.  In  cases  of  serous  effusion  into  the  ven- 
tricles the  septum  is  often  found  softened  and  |jariiully  broken  down. 

The  fifth  ventricle  may  be  exposed  by  cutting  thrtmvh  the  septum  and  altaehed  portion 
of  the  eorpua  eallosum  with  scissor*. :  after  its  examinatiim  the  enrpu!?  callosuut  should  be  cut 
across,  toward  its  anterior  part,  and  the  two  portions  carefully  dissected,  the  one  forward,  the 
other  ba^'kward.  when  the  fornix  will  be  exj>ost^J. 

The  fomir  (Figs.  4*2.5,  431)  is  a  longitudinal  lamella  of  white  fibrous  matter 
situated  beneath  the  corpus  callosura.  with  which  it  is  continuous  behind,  but 
separated  in  front  by  the  septum  lucidum.  It  may  be  described  as  consisting  of 
two  symmetrical  halves,  rme  f«u'  either  heraisj)here.  These  two  jtortions  are  jt»ined 
together  in  the  middle  line^  where  they  form  the  h(td}i.  but  are  separated  from  one 
another  in  front  and  behind,  forming  the  nnttrior  and  poiffnior  crura. 

The  hodi/  of  the  fornix  is  triangular ;  narrow  in  front,  broad  behind.  Its 
upper  surface  is  connected,  in  the  median  line,  to  the  septum  lucidum  in  front 
and  the  corpus  callosnra  behind,  while  laterally  this  surface  forms  part  of  the 
Hotu"  of  each  lateral  ventricle.  Its  under  surface  rests  upon  the  velum  interpositum, 
which  separates  it  from  the  third  ventricle,  and  the  inner  portion  of  the  optic 
thalami.      Its  outer  edge,  on  each  side,  is  in  contact  with  the  choroid  plexuses. 

The  anterior  crura  arch  downward  toward  the  base  of  the  brain,  separated 
from  each  other  by  a  narrow  interval.  They  are  composed  of  white  fibres,  which 
descend  through  a  quantity  nf  gray  matter  in  the  lateral  wulls  of  the  third  ven- 
tricle, and  are  placed  immediately  behind  the  anterior  connnissure.  At  the  base 
of  the  brain  the  white  fibres  of  each  crus  form  a  sudden  curve  upon  themselves, 
and  spread  out  and  form  the  outer  part  of  the  corresponding  corpufi  nibivatu*,  from 
which  point  they  may  be  traced  upward  into  the  substance  of  the  corresponding 
optic  thalamus  (Fig.  431).  The  anterior  crura  of  the  fornix  are  connected  in  their 
course  with  the  peduncle  of  the  pineal  gland  and  the  superficial  fibres  of  the  taenia 
semicircularis,  and  receive  fibres  from  the  septum  lucidum. 

Between  the  anterior  crura  or  pillars  of  the  fornix  and  the  anterior  extremities 
<tf  the  optic  thalijmi  an  oval  aperture  is  seen  on  each  side:  this  is  the fortrw en  of 
Monro  (Fig.  4'Si(i).  The  two  openings  descend  toward  the  middle  line  and  lead 
into  the  upper  part  of  the  third  ventricle.  Through  these  openings  the  lateral 
ventricles  on  each  side  communicate  with  the  third  ventricle,  and  consequently 
with  each  other. 

The  posterior  crura,  at  their  commencement,  are  intimately  connected  by  their 
upper  surfaces  with  the  corpus  callosum  ;  diverging  from  one  another,  they  pass 
downward  into  the  descending  horn  of  the  lateral  ventricle,  being  continuous  with 
the  concave  border  of  the  hippocampus  major.  The  lateral  thin  edges  of  the 
posterior  crura  have  received  the  name  of  ror/^H« ///(^rwftiT^.  Upon  examining 
the  under  surface  of  the  fornix,  between  its  diverging  posterior  crura,  a  triangular 
portion  of  the  under  surface  of  the  corpus  callosum  may  be  seen.  On  it  are  a 
number  of  lines,  some  transvei"se,  others  longitudinal  or  oblitjue.  This  portion 
has  been  termed  the  lf/r*i,  from  tlie  fancied  resemblance  it  bears  to  the  strings  of 
a  harp. 

Divide  the  fornix  acrt>ss  aatoriorly,  and  reflect  the  two  i>ortions,  the  one  forward,  the  other 
backward,  when  the  velum  interpositum  will  1m?  exposed. 

The  velum  interpositum  (Fig.  429)  is  a  vascular  membrane,  a  prolongation  from 
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the  pia  raater  into  the  interior  of  tbe  brain  through  the  transverse  fissure,  passing 
beneath  the  posterior  roiirnlcd  bonier  of  the  eorpus?  calbisuni  and  fornix,  and  abuve 
the  citrpora  (piadrigeniinii,  pineal  j^bmd,  and  optic  thalarai.  It  is  of  a  triangular 
form,  and  separates  the  under  surface  nf  the  bodyof  tlie  fornix  from  the  cavity  of 
the  third  ventricle.  Its  posterior  border  fftrms  an  almost  complete  investment  for 
the  pineal  gland.  It8  anterior  extremity,  or  apex,  is  bifid:  ejich  hifureation  ha;^ 
attached  to  it  the  anterior  extremity  of  the  choroid  plexus  of  the  lateral  ventricle 
through  the  f<u*araen  of  Monro.  On  its  under  surface  are  the  rhortnd  pJexuses  of 
thf  fhif'il  lU'Ntnffe.  To  its  lateral  margins  are  connected  the  choroid  plexuses  iif 
the  lateral  ventricles.     Of  the  arteries  of  the  velum  inter|K>situm  some  branches 
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Fio.  429.— The  rornlx,  velum  tuterpoeltutn.  and  middle  or  descetidin?  comu  of  the  lAteral  ventricle. 

from  ihe  superior  cerebellar  and  posterior  cerebral  enter  from  behind  beneath  the 
corpus  callosura  ;  another  constant  branch,  the  anterior  choroid,  enters  the  velum 
interpositum  at  tljc  extremity  of  the  middle  horn  of  the  lateral  ventricle,  and 
supplies  this  structure  and  the  choroid  plexus.  The  veins  of  the  velum  inierposilum, 
the  f^eme  Gakni,  two  in  number,  run  between  its  layers  ;  they  are  formed  by  the 
ven«  corporis  striati  and  the  veins  of  the  choroitl  plexuses ;  the  vena?  Galeni  unite 
posteriorly  into  a  single  trunk,  which  terminates  in  the  straight  sinus  (Fig.  383). 

The  vohuu  intcr]x»situm  .should  now  he  renmvcd.  This  iiuist  In?  effect e<l  carefullv.  espiK-ially 
at  its  jMisterinr  part,  wliirc  it  invests  tht?  pinad  irlitnd  ;  iho  optic  thalami  will  then  Ijc  ex|Mieeti. 
with  the  cavity  of  the  thini  ventricle  l)etwefu  them  (Fig.  4iUt). 

The  optic  thal&mi  are  two  large  oblr»ng  masses,  placed  between  the  diverging 
portions  of  the  corpora  striata  ;  they  are  of  a  white  color  superficially;  internally 
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they  are  composed  cliiefly  of  rjray  matter.  Eacli  rbalamiis  rests  upon  its  corre- 
sponding crus  cerebri,  wbicli  it  embraces.  Kxt*'rnalhj.  it  is  ^separated  from  the 
corpus  striatum  by  the  t»nia  semicireiilaris.  Intenialh/,  it  forms  the  lateral 
boundary  of  the  third  ventricle,  and  running  along  its  upper  and  inner  bf»rder  is 
seen  (he  peduncle  of  the  pineal  glan<l.  Its  upper  surface  it*  free,  being  jiartlyseen 
in  the  lateral  ventricle ;  it  is  jtartially  covered  by  the  velum  interpositum  and 
fornix,  and  marked  in  front  by  an  euiiuence,  x\\QaHteri<fr  tuhereh.  Its  umler  Hur- 
faee  is  united  with  the  tegmentum  *>f  the  crus  cerebri.  Its  posten'or  ertremitif 
projects  above  the  level  (d*  the  corpora  (juadngemiua  and  eras  cerebri,  and  inter- 
nally forms  a  well-marked  prominence,  the  posterior  tubercle  or  pnh'inar,  and  below 
and  outside  this  it  presents  two  small  rounded  eminences,  the  fntcrnnf  atidcrtcrrHtl 
(fefttcnhtc  hotlirs.  Its  anterior  extremitt/^  which  is  narrow,  forms  the  posterior 
boundary  of  the  foramen  of  Monro. 
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Pig.  430.— The  third  and  fourth  ventricles.    Au  nrruvt  has  been  plaec<1  in  the  p<t8itioii  of  the  foramen  of  Monro. 

The  Tliird  Ventricle  is  ibe  narrow  oblong  fissure  placed  between  the  optic 
thalami  and  extending  to  the  base  of  the  brain.  It  is  b<Hinde<l.  above,  by  the 
under  surface  of  the  velum  interpositum,  from  which  are  susfiended  the  choroid 
plexuses  of  t!ie  third  ventricle.  Its  floor,  somewhat  <ibli(]ue  in  its  direction,  is 
fonned.  from  before  ttackward,  by  the  parts  wliicb  ai'e  containeil  in  the  interpe- 
duncidar  space — viz.  the  bimina  cinerea,  the  tuber  cinereum  and  infiindibulum, 
the  corpora  albicantia  and  the  locus  perforatum  posticus — and  I>eliiii<l  these  by  the 
tegmenta  of  the  crura  cerebri;  its  sides  are  formed  by  the  ojttic  thalami.  abmg  the 
upper  and  inner  border  fd' which  are  two  white  tracts,  one  on  each  side,  xhepethtn- 
clen  of  the  pineal  (/land.     It  is  hounded,  in   front,  by  the  anterior   crura  of  the 
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fornix  and  part  of  the  anterior  comraissiire ;  behind,  by  the  posterior  commissure 
and  the  iter  a  tertio  ad  ijuartttni  vent ricul urn. 

The  cavity  of  the  thifd  ventricle  is  crossed  by  three  comtGissiires,  named,  from 
their  position,  anterior,  middle^  and  pOHfttrior. 

The  4interior  commiamin!  is  a  round  bundle  of  white  fihres,  placed  in  front  of 
the  anterior  crura  of  the  f<trnix,  and  aiipears  to  connect  together  the  corpora  striati. 
It  passes  outward  through  the  corpus  striatum  on  each  side,  and  then  curves  back- 
ward into  the  substance  of  the  temporo-sphenoidal  lobe. 

The  mitidff  or  Hoft  romminsiiri-  consists  almost  entirely  of  gray  matter.  It 
connect.s  together  the  optic  thalami,  and  is  continuous  with  the  gray  matter  lining 
the  anterior  part  of  the  third  ventricle.  It  is  fre(|uently  broken  in  examining  the 
brain,  and  might  then  be  supposed  to  be  wanting. 

The  post en'of  eommiMure^  smaller  than  the  anterior,  is  a  flattened  white  baud 
of  fibres,  and  iippears  to  connect  together  the  optic  tbalami  posteriorly.  It  con- 
sists of  decussating  fibres  which  come  fnnti  tlie  tegmentutu  of  the  crus  cerebri  on 
one  side,  and  pass  through  the  optic  thalami.  across  the  back  part  of  the  tliird 
ventricle,  to  the  white  substance  of  the  temporo-sphenoi<lal  lobe  t>f  the  other  side. 
Some  of  the  fibres  may  also  serve  as  commissural  fibres  between  the  optic  thai- 
ami.  It  bounds  the  third  ventricle  posteriorly,  above  the  opening  of  the  Sylvian 
aijueduct.  The  pineal  gland  is  placed  above  it  and  connected  to  its  upper 
surface. 

The  third  ventricle  has  four  openings  connected  with  it.  In  front  are  the  two 
oval  apertures  of  the  foramina  of  Monro,  one  on  each  side,  through  which  the 
third  communicates  with  the  lateral  ventricles.  Behind  is  a  third  opening,  leading 
into  the  fourth  ventricle  by  a  canal,  the  ttqurduet  of  Si/lvius,  or  tt*-r  a  tertio  ad 
qiKirtam  reritrivultim.  The  fourth,  situated  in  the  anterior  part  of  the  floor  of  the 
ventricle,  is  a  deep  pit,  which  leads  downward  lo  the  funnel-shaped  cavity  of  the 
infundibnlum  {itt'r  ad  infntidiinilmn}.  A  fifth  opening  existed  in  the  foetus,  which 
communicated  behind  with  a  cavity  in  the  pineal  ghtnd.  A' sixth  opening  also 
existed  in  the  fa2tus,   which  communicated  in  front  with  the  fifth  ventricle. 

The  lining  membrane  of  the  lateral  ventricles  is  continued  through  the 
foramen  of  Monro  into  the  third  ventricle,  and  extends  along  the  iter  a  tertio 
into  the  fourth  ventricle;  at  the  bottom  of  the  iter  ad  infundibulum  it  ends  in  a 
rid-df'-ifitr. 

The  foramen  of  Monro  is  a  foramen  by  which  each  lateral  ventricle  communi- 
cates with  the  third  ventricle.  It  is  formed  by  the  anterior  extremity  of  the 
body  of  the  fornix,  which,  dividing  into  its  two  crura,  arches  downward  in  front 
of  the  anterior  extremity  of  the  optic  tbalami  ;  the  crus  is  not,  however,  in  con- 
tact with  the  thalamus,  but  an  interval  is  left  between  the  two,  which  is  the  fora- 
men of  Monro.  Its  boundaries  are,  therefore,  in  front,  the  anterior  pillars  of  the 
fornix  ;  behind,  the  anterior  extremity  of  the  optic  thalamus;  above,  the  body  of 
the  fornix  ;  and  below,  the  groove  between  the  anterior  pillars  of  the  fornix  and 
the  optic  thalamus. 

Behind  the  third  ventricle,  and  in  front  of  the  cerebellum,  are  the  corpora 
(piadrigemina.  and,  resting  upon  these,  the  pineal  gland- 

The  pineal  gland  (*'pipht/i*ig  i'ert'hri)^  so  named  from  its  peculiar  shape  {pirm$^ 
a  fir-cone),  is  a  snuill  reddish-gray  body,  conical  in  form  (hence  its  8ynon\'m, 
f'OHfirium),  placed  immediately  behind  the  posterior  commissure  and  between  the 
nates,  upon  which  it  rest.s.  It  is  retained  in  its  position  by  a  dtiplicature  of  pia 
mater,  derived  from  the  under  surface  of  the  velum  interpositum,  which  almost 
completely  invests  it.  The  pineal  gland  is  about  four  lines  in  length  and  from 
two  to  three  in  width  at  its  bnse.  and  is  said  to  be  larger  in  the  child  than  in  the 
adult,  and  in  the  female  than  in  the  male.  Its  base  is  connected  to  the  cerebrum 
by  two  peduncles  (the  pedunriei*  of  the  pineal  t/iand),  which  pass  forward  upon 
the  upper  and  inner  margin  of  the  optic  tbalami  to  the  anterior  crura  of  the  for- 
nix, with  which  they  become  blended;  these  two  peduncles  join  together  at  their 
posterior  extremity,  in  front  of  the  pineal  gland,  funning  a  sort  of  festoon,  and 
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the  base  of  the  gland  is  etmnecte<i  to  their  posterior  margin  at  the  point  of  junc- 
tion.     In  front  the  band  of  union  is  joined  to  the  posterior  commisHiure. 

Structure.— The  pineal  gland  consists  of  u  numbt^r  of  follicles  lined  by  epithe- 
lium and  connected  together  by  ingrowths  of  connective  tissue.  The  follicles 
contain  a  transparent  viscid  tluid,  and  a  ijuantily  of  sabuhnis  matter,  named 
(tiwrimhut  cerebri,  eomposeil  of  phosphate  and  carbimate  of  lime*  jdjosphate  of 
magnesia  and  ammonia,  with  a  little  animal  matter.  These  concretions  are 
almost  constant  in  their  existence,  and  are  found  at  all   periods  of  life.     When 


J 
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Pio.  431.— Vertical  tncillan  section  of  the  cncephalon,  showing  the  fMirts  in  the  middle  line. 
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,  Corivtilntiiiu  of  Ui<!  curptis  t*tillo»iiiu.     AUiVf  It  in  tii*<  t^l- 

UjtK>tii«rRiiial  fl*nn*,  ruMitiut;  «)Ul  at  2  to  Joiti  the  flwurij 

of  Riilnndo. 
,  Thw  f^ri'^to-oivipltiil  flwiirc. 
,  4  (Mjiiit  to  thv  oalcarlne  Amire,  wbicli  la   fiiit  *h»sr  th« 

tnimbfro      BUtwrfn  2  and  3  «r<>  the  convolutions  of  iho 

qimiinttf  Infif.     B<-tM«»en  3  mid  4  l»  the  cuneutr  lobe. 
.  Tfie  coi7>ij«  iitUitoiiai. 
,  Til"  »o|itiiiu  liKidiiiiK 
.  The  fornix. 
,  Anlrrior  cm*  of  tlie  1<trn\x,  deeccnilitiir  to  t\\f>  bnec  of  the 

lirain,  anil  tnnviim  uii  lt»«>lf  U>  forni  tli*  corpUB  nlhlcanii. 

It*  cotiriH'  tu  llie  optic  tbalamu*  ii  indicate  hy  •  dotted 

1ln«. 
f.  Tttv  uptic  thalAiDiu.     Bebicid  the  anterior  cma  of  the  for- 


nix a  Khadetl  |>ftrt  Indicate*  the  furainen  of  M«nni;  In 
front  uf  liie  niitDl>er  nil  oval  tuarlc  aiiowil  the  ptwitiod  of 
lh«  ^ny  ni»tt«r  continuous  with  the  middle  commiMtirr. 

10.  Till*  velnin  IntiTpocitiim. 

1 1.  The  pUirul  Klaioi 

12.  The  corptira  <)uadrigriDiua. 
1.1.  Tbi?  cr««  ten>lirl. 

14.  Thr  vaivc  of  VieuMena  (alxive  the  uuniber). 
1ft.  Tbi<  jK.ti*  Vaii>lil. 

IG.  Tho  thinl  i^irve. 
1".  The  pitulturv  lifidy. 

15.  The  oplir  nt-rve. 

11)    poititH  lo  ilii*  Aiiti'dar  rummlwure,  indicated  by  an  oval 
mark  bebiiid  the  nutiiber. 


this  body  is  solid  the  sabulous  matter  is  found  upon  its  surface,  and  occasionally 
upon  its  peduncles. 

On  the  renioviil  of  (he  pineal  gland  and  atljaceiit  portion  of  the  pia  mater  the  curiKtra 
quad  ri  gem  in  a  are  expnst'd. 

The  corpora  or  tubercula  quadrigemina  {(iptie  hhps)  are  four  rounded  eminences 
placed  in  pairs,  two  in  front  and  two  behind,  and  separated  from  one  another  by 
a  crucial  tlepression.  They  are  situated  immediately  behind  the  third  ventricle 
and  posterior  commissure,  and  beneath  the  posterior  border  of  the  corpus  cal- 
losum.  Below,  they  are  separated  in  the  middle  line  from  the  crura  cerebri  by 
the  afjueduct  of  Sylvius,  but  on  each  side  are  continuous  with  the  tegmentum  of 
the  crura.  The  anterior  or  tip|ier  pair,  the  natcg^  are  the  larger,  tdilong  from 
before  backward,  and  of  a  gray  color.    The  posterior  or  lower  pair,  the  h'Hteit^  are 
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liemispliericai  in  form,  and  lighter  in  color  tlioii  tlie  precedijig.  From  the  outer 
8ide  of  eucli-of  these  emiiieuces  a  ]>rumiiieiit  wliite  hand,  termed  hnirhium^  fs  con- 
tinued forward  and  outward.  Those  fVoni  the  nates  {hraehta  anierhra)  are  the 
larger,  and  pass  obliquely  outward,  between  the  inner  and  outer  geniculate  bodies, 
into  the  optic  tract.  Those  from  the  testes  (brachfa  ptigtmora)  pass  beneath  an 
oval  prominence,  the  internal  treniculate  body,  and  are  no  longer  traceable.  Both 
pairs,  in  the  adult,  are  «(uite  solid,  heiiip;  ciutiposed  <tf  white  matter  externally  and 

fray  matter  wilhiii.  These  bodies  are  larger  in  the  btwer  ivnimul.H  than  in  man. 
n  fishes,  reptiles,  and  birds  they  are  only  two  in  nund>er,  are  called  the  optir 
hhe»y  from  their  connection  with  the  optic  nerves,  and  are  hollow  in  their 
interior;  but  in  mammalia  they  are  four  in  number,  as  in  man,  and  (piite  solid. 
In  the  hutnan  fa'tus  they  are  develojted  at  a  very  early  period,  and  form  a  large 
proportion  of  the  cerebral  mass;  at  first  they  are  only  two  in  number,  as  in  tlie 
lower  vertehrata,  and  hollow  in  their  interior. 

These  lutdies  are  connected  with  the  cerehellum  by  means  of  a  large  white 
cord  on  each  side,  the  pforemufi  ad  testts,  or  superior  peduncles  of  the  cere- 
bellum, which  is  continueil  onward  to  the  optic  thalami  through  the  tegmentum 
of  the  crus  cerebri.  Beneath  the  corpora  <juadrigemina  some  fibres  from  it 
decussate  with  those  of  the  opposite  side  across  the  middle  line. 

Arching  over  these  peduncles  is  a  flattish  hand  of  white  fibres,  the  filh-t, 
which  issues  from  beneath  the  transverse  fibres  tff  the  pons,  and  in  sections  of 
this  body  can  be  seen  lying  between  the  deep  transverse  fibres  and  the  reticular 
formation.  If  these  fibres  arc  tracetl  upward  through  the  pons,  the  outer 
ones  will  be  seen  to  become  superficial  at  its  upper  border,  to  pass  obi i finely  round 
the  superior  |)edimcle  of  the  cerebellinn^,  and  become  lost  in  the  (|uadr!geminal 
body,  while  the  inner  are  continued  upward  in  the  cms  to  the  cerebral  hemi- 
sphere. 

The  corpora  geniculata  are  two  small,  flattened,  oblong  masses,  placed  on  the 
under  and  back  part  of  each  optic  thalamus,  and  named,  from  their  pfjsitions, 
corpus  {/rtnruhttum  ertrnmm  and  mh'rnum.  The  two  bodies  are  separated  from  one 
another  by  one  of  the  roots  of  ihe  optic  tract,  the  brachia  anterior,  from  the  Date«. 


Stmcture  of  the  Cerebrum, 

The  cerebrum^  like  the  otlier  parts  of  the  great  nerve-centre,  is  composed  of 
gray  and  white  matter.  In  order  to  give  some  general  idea  of  its  construction — at  all 
events,  in  part — it  may  be  compared,  for  the  sake  of  illustration,  to  a  tree,  the  trunk 
of  which  divides  into  two  main  branches,  and  these  break  up  into  smaller 
branches,  which  finally  end  in  twigs,  to  which  are  attached  the  leaves,  f»trming  an 
investment  to  the  branches  and  covering  the  wlinle  tree.  The  trunk  is  rej)resented 
by  the  medidla  <>bb>ngata  as  it  passes  through  the  foramen  magnum;  the  two 
main  branches,  by  the  crura  cerebri,  which  break  up  into  smaller  branches,  which 
diverge  from  each  other,  dividing  and  subdividing,  until  they  reach  the  surface 
of  the  hemispheres,  Avhere  they  terminate  in  single  nerve-fibres,  to  which  are 
attached  the  basal  axial  cylinder  processes  of  the  nerve-cells,  represented  l)v  the 
leaves.  These  cells  are  arrange<l  on  the  surface,  resembling  a  cap  covering  the 
hemispheres,  and  constitute  the  cerebral  cortex.  But  here  the  analogy  ends,  for 
in  the  cerebrum  we  have,  in  addition  to  this  cortex,  other  masses  of  gray  matter 
situated  in  the  middle  of  the  brain,  and  other  white  fibres  besides  these  diverging 
ones  which  have  been  mentioned,  and  which  serve  either  to  connect  together 
the  two  bemisjtheres  of  which  the  cerebrum  consists  or  else  serve  to  connect 
dilTerent  structures  in   the  same  bem(s[)here. 

The  white  matter  of  the  cerebrum  consists  of  mcdiillated  fibres,  varying  in 
size  and  arranged  in  bundles,  .-separated  by  neuroglia.  They  may  be  divided  into 
three  distinct  systems,  according  to  the  course  which  they  take:  1.  Diverging  or 
peduncular  fibres,  which  connect  the  hemispheres  with  the  medulla  oblongata  and 
cord.     2.  Transverse  commissural  fibres,  which   connect   together  the  two  herni- 
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'splieres.     8.   Commissural   fibres,  which  connect  difterent  Htrucrurcs  in  the  same 
d1  sphere. 

1.  The  diverging  or  peduncular  fibres  cou.sist  of  a  main  body,  which  originates 
in  the  cord  and  medtiUa  ohhnigata,  forms  the  longitndiniil  fibres  of  the  puns,  and 
divides  into  two  main  branches,  which,  iliverging  from  each  other,  consritute  the 
t'rnrti  verchri  or  rerfhral  pfJunch'j*.  In  the  crura  cerebri,  as  lias  been  before 
tlescribed,  the  diverging  fibres  derived  from  the  longiliulinal  fibres  of  the  pons 
Varolii  are  arranged  in  two  strata,  which  are  separated  by  the  luciis  niger,  the 
anterior  or  superficial  stratum  forming  the 'rM^f«  of  these  bodies,  and  the  posterior 
or  deeper  stratum,  the  tegmentum.  The  fibres  derived  from  these  two  sources 
take  a  diflferent  course,  and  will  have  to  be  separately  considered. 

The  fibres  of  the  cru»t<i  are  derived  from  the  jtyramid  of  the  raeiluUa.  which 
fibres   are  continued   upward   through    the   pons   to   form    the   crusta  ;   they  are 

'reinforced  in  their  passage  through  the  cms  by  accessory  fibres  derived  from  the 
central  gray  matter  around  the  Sylvian  aipteduct  and  from  the  locus  niger.  When 
they  emerge  from  the  cms  (1)  some  of  the  fibres  pass  directly  upward  as  radiating 

[fibres  to  the  gray  matter  of  the  cerebral  hemisphere,  forming  the  corona  radiatn  ; 
(2)  some  of  the  fibres  pass  to  the  internal  caj)sule.  between  the  nucleus  caudal  us 
and  lenticularis,  where  they  give  off  fibres  to  these  ganglia  and  receive  others  from 

rthem,  and  then,  issuing  from  the  capsule,  diverge  to  form  a  j«nrt  of  the  corona 
radiata,  passing  to  the  cerebral  cortex.  T!ie  fibres  which  arise  from  the  ganglia 
are  more  numerous  than  those  which  terminate  in  the  ganglia,  so  that  more  fibres 
pass  out  of  the  ganglia  than  pass  into  thera. 

The  fibres  of  the  frtpnfutam  are  cfjntinuous  with  those  longitudinal  fibres  of 
the  pons  which  are  derived  from  the  formatio  reticularis  of  the  medulla,  which  is 
formed  by  fibres — (1)  from  the  anterior  column  of  the  cord;  i'2)  from  the  olivary 
body;  (:3)  from  the  lateral  column  of  the  cord:  and  (4)  from  the  funiculus 
cuneatus  and  funiculus  gracilis.  They  are  reinforced  by  fibres  from  the  corpora 
quadrigemina  and  corpora  geniculata^  and  from  the  superior  peduncle  of  the 
cerebellum,  and  enter  the  optic  thalamus.  Some  of  these  fibres  pass  through  the 
optic  thalamus,  antl,  being  augmented  fjy  other  fibres  arising  within  this  body,  pass 
out  of  it  and  spreail  out  to  form  part  of  tlie  corona  radiata,  especially  joining  the 
ganglitm-cells  of  the  cortex  of  the  temporo-sphenoiilal  and  occipital  lobes;  other 
fibres  terminate  in   the  ojttic  thalamus. 

2.  The  transverse  commissural  fibres  connect  together  the  two  hemisplieres. 
They  include  (a)  the  transverse  fibres  of  the  corpus  callosum  ;  {ff)  the  anterior 
commissure ;  (r)  the  ]>osterior  cmimissure. 

Tlie  rv>r//«*  cnlhitum,  which  has  already  been  described,  connects  together  the 
two  hemispheres  of  the  brain,  forming  their  great  transverse  commissure,  jiene- 
trating  into  the  substance  of  the  convolutions  and  intersecting  the  fibres  of  the 
corona  radiata. 

The  tinttrior  cownmfture  is  a  round  bundle  of  white  fibres  which  is  placed  in 
front  of  the  anterior  crura  of  the  fornix,  and  appears  to  connect  the  corpora  striata. 
It  passes  outward  through  the  corpus  striatum  on  each  siile,  and  then  curves 
backward  into  the  substance  of  the   teniporo-spiieimidal  lobe. 

Thv  potstf'rior  commi.'iHf(rt\  smaller  than  the  anterior,  is  a  flattened  white  band 
of  fibres,  which  appears  to  connect  together  the  o[>t.ic  thalami  posteriorly.  It  consists 
of  decussating  fibres  which  come  from  the  tegmentum  of  the  crus  cerebri  on  one 
side,  and  pass  through  the  optic  thalamus,  across  the  back  part  of  the  third  ventricle, 
to  the  white  substance  of  the  temjioro-sphenoidal  lobe  of  the  other.  Some  of  the 
fibres  may  also  serve  as  commissural  fibres  betvvceu  ilu-  ojjtic  thalami. 

3.  Commissural  Fibres  connecting  Different  Structures  in  the  Same  Hemisphere. 
— These  fibres  are  of  two  kinds:  (1)  those  which  connect  adjacent  convolu- 
tions, and  which  are  tertned  nrfuale  or  a»itoriatkm  fihrt-s ;  (2)  those  which  con- 
nect more  distant  parts  in  the  same  hemisphere — the  iongitudinnl  or  mllateral 
Jihres, 

The  arctutte  or  assoeiation  fibres  are  situated  immediately  beneath  the  gray 
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substance  nf  tlie  cortex  of  the  hemispheres,  and  connect  together  adjacent  con- 
volutions. 

The  hnf/ifmtmaf  or  coUateral  fibres  mclude  the  following:  (//)  the  uncinate 
fasciculus;  (A)  the  fillet  of  the  gyrus  fornieatus;  (<•)  the  longitudinal  fibres  of  the 
corpus  callosum  ;  {d)  the  taenia  .semicircularis ;  (f)  the  fornix;  (/')  the  inferior 
longitudinal  fasciculus. 

(rf)  The  unnnnte  fa^clculum  connects  the  convolutions  of  the  frontal  and 
tempo ro-sphenoidal  loin-.  It  passes  across  the  bottom  of  the  Sylvian  fissure  and 
traverses  the  claustrum. 

(ft)  The  jilht  of  the  tjt^rus  fornicatug  is  a  band  of  white  matter  which  encircles 
the  hemisphere  in  an  antcro-posterior  direction,  lying  in  the  substance  of  the  con- 
volution of  the  corpus  callosum,  Coiumencing  in  front  at  the  anterior  perforated 
space,  it  ]m.sse.s  forward  ami  upwanl  ]>arallel  with  the  rostrum,  winds  round 
the  genu,  runs  in  the  convolution  from  before  backward,  immediatelv  above  the 
cor|>us  callosum,  turns  round  its  posterior  extremity^  and  is  continued  downward 
and  forward  in  the  tcmporo-spbenoidal  lobe  to  again  reach  the  perforated  space. 
In  its  course  it  is  connected  with  the  secon<lary  convolutions  of  the  gyrus  fornieatus 
by  short  arcuate  fibres. 

((')  The  lont/tfudinal  fhres  of  the  corpus  ^aUositm,  ov  nerves  of  Lancisei,  coDDect 
the  anterior  and  posterior  extremities  of  the  gyrus  fornieatus  or  convolution  of 
the  corpus  callosum, 

{d)  The  t(pn id  semicireul fin's  is  a  narrow  whitish,  seraitransparent  band,  of 
medullary  substance,  situated  in  the  depression  between  the  nucleus  caudatus  and 
the  optic  thalamus.  Anteriorly^  it  descends  in  connection  with  the  anterior  pillar 
of  the  fornix  to  belnw  the  level  of  the  foramen  of  Monro,  where  it  enters  a  mass 
of  gray  matter,  the  tniefeusatm/gdala:  :  behind,  it  is  coiitinueil  into  the  roof  of  the 
middle  or  descending  horn  of  the  lateral  ventricle,  and  is  lost  near  the  bottom  of 
the  cornua. 

(e)  TW  fornix  connects  the  optic  thalamus  with  the  hippocampus  major  and 
uncinate  convolution.  It  has  already  been  described  as  arising  from  the  gray 
matter  of  the  ojjtic  thalamus  ;  it  then  emerges  from  the  under  surface  of  this 
body,  forms  the  corpus  albicans,  where  the  fibres  are  arranged  in  loops,  between 
which  nerve-cells  are  to  be  found:  it  then  passes  upward  into  the  third  ventricle 
and  joins  with  the  fibres  of  the  other  side  forming  the  body  of  the  fornix ;  from 
this  the  posterior  pillars  diverge,  and,  entering  the  miildle  cornu  of  the  lateral 
ventricle,  i>art  of  its  fibres  are  distributed  to  the  hippocampus  major,  and  the 
remainder  end  as  the  ttenia  hip|iocampj  or  fimbria,  which  is  continued  as  a  distinct 
piece  to  the  eroehet  or  uuetfH  of  the  uncinate  cfuivolution. 

(/)  The  ttifcn'or  hnip'tttdinal  fi^te/euluH  is  a  cnllection  of  fibres  which  connects 
the  temporo*s[ihenoidal  and  occipital  lobes,  running  along  the  outer  wall  of  the 
middle  and  posterior  cornu. 

The  gray  matter  of  the  cerebnmi  is  disposed  in  three  great  groups:  1.  The 
gray  matter  of  the  cerebral  cortex.  2.  The  gray  matter  rd"  the  basal  ganglia: 
that  is,  the  great  ganglia  of  the  base  of  the  cerebrum.  3.  Tht*  gray  matter  which 
lines  the  internal  surface  of  the  upper  part  of  the  cerebro-spinul  tube;  that  is,  the 
remains  of  the  cavity  in  the  original  vesicles  from  which  the  brain  was  formed. 
and  which  constitutes  the  central  cavities  of  the  organ. 

1.  The  gray  matter  of  the  cortex  (Fig.  4*32)  invests  the  surface  of  the  hemi- 
spheres and  gives  them  external  fiu-m.  When  vertical  sections  are  made  through 
it  and  examined  microscopically,  it  is  found  to  consist  of  five  separate  lavers. 
but  to  this  there  are  sottic  exceptions.  According  to  Meynert  these  exceptions 
are  to  be  found:  (I)  in  the  posterior  portion  of  the  occipital  lobe;  (2)  in  the 
gray  cortex  of  the  hippocampus  major;  (3)  in  the  wall  of  the  fissure  of  Sylvius; 
and  (4)  in  the  olfactory  bulb.     The  five  layers  in  the  common  type  are  as  follows: 

(1)  The  first  layer  is  principally  composed  of  a  matrix  or  neuroglia,  through  which 
a  few  small  ganglion-cells  are  irregularly  distributed,  and  a  nerve-fibre  network. 

(2)  The  second  layer  consists  of  numerous  small  pyramitlal  cells,  which  have  their 
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long  axes  vertical  to  the  surface  of  the  convolmions.  and  are  closely  aggregated 
together  so  as  to  completely  fill  the  layer  with  a  number  of  closel}'  compressed  cells. 
(3)  The  third  layer  is  named  by  Meynert  the  formation  of  the  comu  Aimnonhy  as. 
it  is  made  up  of  cells,   which  are  the  only  mor- 
phological  element   found    in   this  part.      It   con-   Tt  Y^T^^f^'^'^y^^^  X  X "^ 

ceding  layer,,  but  they  are   ot    very  much   larger     \  ^  f 

size,  and  increase  progressively  toward  the  deeper 
parts  of  the  layer,  and  they  are  much  more  widely 
separated    from    each    other.      This    layer   is    the 

principal  and  broadest  <>ne  of  the  series,  and  is  at  ni'T^'l'i^ir^^'fWV^i'i/ 
least  twice  as  deep  as  the  preceding  layer-  (4)  The  '*'^  f^*  ^^  1 J  I  Al  "^i  1 
fourth  layer  is  termed  the  ffraanhfr  formatwu  by 
Meynert,  and  consists  4>f  numerous  small,  irregular, 
rarely  triangular  or  elongated  cells,  xshich  resemble 
the  nerve-corpuscles  found  in  the  interna!  granule 
layer  of  the  retina,  and  which  are  closely  aggre- 
gated together.  (5)  The  fifth  layer  is  termed  the 
r/tiitt<tral  fonittrtion,  and  consists  of  a  very  large 
proportion  of  spindle-shaped  cells,  which  are  the 
peculiar  elements  of  this  hiver.  They  are  espe- 
cially numerous  in  the  inner  half,  and  are  arranged  nfriiB  ,i  ii  nn,  « 
horizontally,  extenrling  parallel  to  the  surface.  U  r^i||/lll 41 
They  have  received  their  name  from  the  fact  that 
the  claustrum  is  made  up  almost  entirely  of  an 
accumulation  of  these  cells.  It  will  be  seen, 
therefore*  that  the  differences  in  these  layers 
depend  upon  the  varying  form  and  size  of  the 
cells  and  the  closeness  of  their  arrangement,  and 
that  the  typical  form  of  cell,  and  the  only  one 
which  is  admitted  by  some  observers,  is  the  pyra- 
midal cell  or  nerve-corpuscle. 

Clmracti-r  of  the  Pt/nimiditl  Cell  or  ^erve-cor- 
pusi'h'. — These  nerve-corpuscles  are  destitute  of 
a  cell-wall ;  they  present  a  nucleus,  sometimes 
round  or  oval,  sometimes  angular,  and  give  off 
many  processes,  (hie  of  these,  which,  in  the  cells 
arranged  vertically  to  the  surface,  projects  outward     -^ — 

and  is  named  the  proee»9  qf  the  <iptx,  is  strong  and     ^^^  _  

branched,  and,  according  to  Cleland,  is  continutnis    j^p:^;"^!^— r^— — ^-fc.^^?— ^- 
with  the  nerve-fibre  network  in  the  first  or  super- 
ficial  layer  of  the  cortex.     Another  process  pro-     Jn^^'^i^o^lnf'"''^''"''^'^^"^ 
ject.s    inward    toward    the    white    matter    of    the 

hemisphere  antl  from  the  opposite  extremity  of  the  cell.  It  is  termed  ihe  pr on' 8» 
of  the  rentrr  of  the  base.  It  is  more  slender  than  the  ]>receding  and  remains 
unbranched.  It  is  an  axis-cylinder  process,  and,  becoming  invested  with  a 
medullary  sheath,  constitutes  a  nerve-fibre,  extending  into  the  central  white 
matter.  In  addition  to  these,  lateral  processes  are  given  off,  forming  the  prorcsifcs 
tf  the  hamf  itH(:/lf\  which  can  be  trace<l  for  a  longer  or  shorter  distance,  and 
break   up  into  a  network  of  extremely  minute  nerve-fibres. 

^'pet'itil  Tifpe^ofthe  Grnt/  Matter  of  the  Cortex. — The  special  types  of  gray  mat- 
ter of  the  cortex  are  the  following:  (1)  On  the  posterior  portion  of  the  occipital 
lobe  the  gray  matter  consists  of  eight  layers.  This  is  produced  by  the  intercalation 
of  intermediate  granule  layers,  similar  to  those  forming  the  fourth  layer  of  the  typical 
cortex.  (2)  In  the  gray  matter  of  the  cortex  of  the  hijjpocamjnis  major  or  cornu 
Ammonis  pyramidal  cells  are  alone  found,  such  as  have  been  described  in  the 
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third  layer  of  the  typical  cortex.  This  constitutes  the  greater  ]tart  of  the  structure 
in  this  situation,  the  fourth  and  fifrh  layers  heiiig  absent  and  the  second  liiyer 
containing  no  cells.  (S)  In  the  wall  of  the  Sylvian  fissure  the  gray  matter  is 
ternie<l  the  rhuittnim  :  it  separates  the  white  matter  of  the  convolutions  of  the 
island  of  Reil  from  the  external  capsule  of  the  corpus  striatum.  This  presents 
pecidiarities  of  structure,  consisting  mainly  of  spindle-shaped  cells,  such  as  consti- 
tute the  fifth  layer.  (4)  In  the  olfactory  bulb,  which  may  be  regarded  as  a  portion 
of  the  cerebral  hemispheres,  forming  "a  cup  su[ierim]>osed  u])on  a  conical  process 
of  the  eerebnim/"  is  another  variety  of  structure,  diftering  fr«»m  the  type  of  the 
cortex  of  the  hemispheres.  The  bulb  consists  of  both  gray  and  white  matter,  and 
sometimes  retains  a  central  cavity  lined  by  epithelium.  The  lower  jtart  is  gray 
matter,  and  consists  of  the  following  layers  fnmi  below  upward:  (I)  The  olfartoty 
7H'rve-latfiif\  consisting  of  a  layer  of  non-medulla  ted  ncrve-fihres  derived  from 
the  nerves  which  supply  the  olfactory  region.  (2)  The  atratum  t^hmrruloitum. 
consisting  of  nodulated  masses,  containing  small  nuclear  cells  and  a  convoluted 
olfactory  nerve-fibre  amongst  the  cells.  0)  The  stratum  gelatinufdtm,  consisting 
of  pyramidal  or  spindle-shaped  nerve-cells  and  a  fine  network  of  nerve-Hbre. 
(4)  ^h^  (iranular  lai/er,  consisting  of  small  irregular  nerve-cells  resembling  the 
fourth  layer  of  the  cerebrum  or  the  granular  layer  of  the  retina. 

2.  The  Ora7  Matter  of  tlie  Basal  Ganglia. — The  great  ganglia  of  the  base  of 
the  brain  are  the  corpus  striatum,  the  optic  thalamus,  the  corjjora  quadrigemina» 
the  corpora  geniculata,  and  the  locus  niger.  Only  a  part,  hcnvever,  of  the  gray 
matter  of  the  corpora  ijuadrigemina — that  found  on  the  periphery  of  this  body — 
belongs  to  this  group  ;  the  remainder,  that  contained  in  its  centre  around  the 
Sylvian  atpicduct,  belongs  properly  to  the  third  group,  which  will  be  discussed 
immediately. 

The  i;orpHs  Httiatum  presents  two  distinct  and  separate  masses,  the  nuch-u/i 
caudatu*,  which  is  the  intraventricuhir  portion  of  the  corpus  striatum,  and  the 
nut'h'n»  fcntfcidans,  which  is  the  extraventricular  portion.  The  two  are  separjited 
from  each  other  by  a  distinct  lamina  of  white  matter,  the  internal  rapftnlf^  which 
also  separates  the  nucleus  lenticularis  from  the  outer  part  of  the  optic  thalamus. 
The  gray  matter  of  the  corpus  striatum  is  permeated  by  tracts  nf  medullated  nerve- 
fibres,  some  of  which  probably  originate  in  it,  though  the  actual  connection  of  the 
nerve-fibres  with  the  cells  has  not  been  demonstrated.  The  nerve-cells  are  multi- 
polar, both  large  and  small,  the  larger  being  principally  found  in  the  lenticular 
nucleus. 

The  nptic  tkafamiof  is  chiefly  forme*!  of  gray  matter,  covered  over  by  a  super- 
ficial layer  of  white,  which  on  the  outer  side  separates  it  from  the  internal  capsule. 
The  gray  matter  is  arranged  in  two  masses,  the  outer  and  inner  nuclei,  partially 
divided  by  a  vertical  white  septum.  It  is  traversed  by  numerous  nerve-fibres, 
which  for  the  most  part  have  no  definite  direction;  some,  however,  converge  and 
form  a  bundle  which  passes  tluwnward  Ui  form  the  anterior  root  t»f  the  fornix.  Ii 
contains  comjiaratively  large  nerve-cells,  both  multipolar  and  fusiform.  The  inner 
nucleus  is  connected  across  the  middle  line  with  the  inner  nucleus  of  the  opposite 
side  by  the  middle  commissure  of  the  third  ventricle,  Avhich,  however,  belongs  to 
the  third  group  of  gray  matter. 

The  rorpora  qmtdriyemitm  con.sist  of  two  distinct  and  separate  collections  of 
gray  matter,  one  at  or  near  the  surface,  which  belongs  to  the  basal  ganglia,  and 
one  in  the  centre  around  the  aqueduct  of  Sylvius.  The  former  will  only  be 
considered  at  present.  The  pn'iphent!  gray  matter  of  the  corpm'a  quafhigemino 
differs  somewhat  in  the  posterior  and  anterior  lobes.  The  p<>sterior  l(>bes  or  testes 
are  composed  almost  entirely  of  gray  ttiatter,  covered  over  by  a  thin  stratum  of 
white  matter,  and  separated  from  the  central  grarf  matter  by  tracts  «»f  transverse 
while  fibres  derived  from,  and  forming  |>art  of,  the  fillet.  The  anterior  lobes  or 
nates  are  covered  superficially  by  a  thin  stratum  of  white  matter;  beneath  this  is 
a  layer  of  gray  matter,  termed  the  ntnUum  einereum,  and  consisting,  as  well  as  the 
gray  matter  of  the  posterior  lobes,  of  small  multipolar    cells  imhe<ided  in  a  fine 
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network  of  nerves.  Beneath  this,  again,  is  a  eharacteristic  mass  of  gray  matter, 
termed  the  tttnifum  uptoutm,  which  is  mitde  iij)  trt'  fine  nerve-fibres,  coursing  in  a 
loiigitutlinal  direction,  and  containing  between  tiieni  small  masses  of  gray  substance, 
consisting  of  small  multipolar  nerve-cells  imbedded  in  gray  matter.  Lastly, 
between  this  body  and  the  central  gray  matter  around  the  Sylvian  aqueduct  is  a 
thin  lamina  of  white  matter,  derived  from   the  fillet- 

The  ift'ttieKlntt'  bcHiit'«  are  continuous  with  the  gray  substance  of  the  optic 
thalamus,  and  the  external  rtne  (forpuji  i^i'nu'ithtum  twU-rnKw)  is  peculiar  on 
acc(uiut  of  its  dark  color,  due  to  its  cells  containing  pigment.  It  presents 
a  laminated  arrangement,  and  consists  of  alternate  thick  layers  of  gray 
matter  and  thin  layers  of  white  matter.  Its  cells  are  multipolar.  The 
internal  body  [corpnit  ip'tticuhtfum  internum)  is  of  lighter  color,  does  not  present 
a  laminated  arrangement,  and  its  cells  are  smaller  in  size  and  fusiform  in 
shape. 

The  loeuft  m't/er,  or  gray  matter  of  the  cms  cerebri,  like  the  external  geniculate 
boily,  is  peculiar  fnun  the  large  amount  of  dark  pigment-granules  which  are 
contained  in  its  ganglion-cells,  and  which  give  to  it  its  dark  color,  from  which  it 
has  derived  its  name.      Its  cells  are  small  and  multipolar. 

3,  The  central  gray,  matter  of  the  cerebrum  lines  the  upper  part  of  the 
cerebro-sjtinal  tube,  whicli  is  the  remains  of  the  cavity  in  the  original  vesicles  from 
which  the  hrain  was  formed,  and  is  continuous  with  the  gray  matter  of  the  flnor  of 
the  fourth  ventricle,  and  through  it  with  the  gray  matter  of  the  cord.  This  central 
gray  matter  is  found  lining  the  a<pieduct  of  Sylvius,  by  which  the  third  communi- 
cates with  the  fourth  ventricle;  it  covers  the  inner  wall  of  each  optic  thalamus, 
forming  the  middle  or  gray  commissure  of  the  third  ventricle;  it  also  lines  the 
Hoor  of  the  third  ventricle  ;  it  covers  behind  the  upper  surfiice  of  the  tegmentum 
of  the  cms,  and  in  front  it  a))proaches  the  surface  of  the  brain,  forming  the  posterim* 
perforated  space  and  lamina  cinerea.  It  forms  also  the  tuber  cineretim  and 
the  infuudibulum,  and  in  the  lower  vertebrata,  especially  fishes,  the  posterior  lobe 
of  the  pituitary  body.  In  the  higher  vertebrates  this  lobe  does  not  present  any 
nervous  structure,  being  encroached  upon  and  obliterated  by  an  ingrowth  of  con- 
nective tissue  and  vessels. 

The  gray  matter  surrounding  the  Sylvian  aijueduct,  which  has  been  before 
mentioned  as  the  central  gray  matter  of  the  corpora  nuadrigemina,  presents 
some  features  requiring  especial  mention.  It  foniis  a  tolerably  thick  layer 
surrounding  the  canal,  but  is  thicker  on  the  lower  wall — that  is,  below  the 
canal — than  above.  The  cells,  which  are  multipolar,  are  here  collected  into 
groups,  and  form  nuclei  f"U"  the  origin  of  the  third  and  fourth  cranial  nerves.  The 
nucleus  for  the  third  and  fourth  consists  of  a  column  of  cells  of  large  size  on 
either  side  of,  and  close  to,  the  median  line.  In  addition  to  these  cells  there  are 
found  at  the  periphery  of  the  zone  of  gray  matter  surrounding  the  aqueduct  some 
other,  and  larger,  cells,  sometimes  single,  sometimes  grouped  in  twos  or  threes, 
or  even  more.  They  are  globular,  and  lie  in  the  midst  of  well-marked  nerve-fibres, 
with  which  their  processes  appear  to  be  continuous. 


The  Cerebellum. 

The  Cerehellniin,  or  little  brain,  is  that  portion  of  the  encephalon  which  is 
containe<l  in  the  inferior  occipital  fo.ssie.  It  is  situated  beneath  the  occipital  lobes 
of  the  cerebrum,  from  which  it  is  separated  by  the  tentorium.  In  form  the 
cercbeilum  is  oblong,  and  flattened  from  above  downward,  its  great  diameter 
being  from  side  to  si^le.  It  measures  from  three  and  a  half  to  four  inche;^  trans- 
versely, and  from  two  to  two  and  a  half  inches  from  before  backward,  being  ahmit 
two  inches  thick  in  the  centre,  and  about  si.x  lines  at  the  circumference,  which  is 
the  thinnest  part.  It  consists  of  gray  and  white  matter:  the  former,  darker  than 
that  of  the  cerebrum,  occupies  the  surface ;  the  latter,  the  interior.  The  surface  of 
the  cerebellum  is  not  convoluted  like  the   cerebrum,  but   traversed  by  numerous 
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curved  furrows  or  sulci,  wliit'h  vary  in  depth  at  different  parts,  and  separate  the 
laminic  of  which  its  exterior  is  composed. 

Weight  of  the  Cerebellum. — Its  average  weight  in  the  male  is  5  ozs.  4  drs.  It 
attains  it.s  maximum  weight  between  the  twenty-fifth  and  fortieth  year,  its  increase 
in  weight  after  the  fourteenth  year  heing  relatively  greater  iii  (he  female  than  in 
the  male.  The  proportion  between  the  cerebellum  and  cerebrum  is,  in  the  male,  as 
1  to  8^ ;  and  in  the  female,  us  1  to  8^.  In  the  infant  the  cerebellum  is  propor- 
tionately much  smaller  than  in  the  adult,  the  relation  between  it  and  the  cerebrum 
being,  acc(uding  to  Chaussiei*,  between  1  to  13  and  1  to  2(>  ;  by  Cruveilhier  the 
proportion  was  found  to  be  1  to  20. 

Lobes  of  tlie  Oerebelluin. — The  cerebellum  is  divided  into  an  upper  and  a  lower 
portion  by  the  great  horizoTital  fissure,  which  commences  in  front  at  the  pt)ns,  and 
passes  horizontally  round  the  free  margin  of  the  hemisphere  to  the  middle  line 
behind.  From  this  primary  fissure  numerous  secondary  fissures  proceed,  which 
separate  the  cerebellum  into  lobes. 

Its  upper  surface  (Fig.  4»J8)  is  somewhat  elevated  in  the  median  line,  and 
sloped  toward  its  circumference;  it  consists  of  two  lateral  hemispheres,  connected 


Jneiitura 

cetebfUi 

^  anterior. 


htciinra 
ctrebelli  po$terior. 

FlO.  488.— Upper  nurfacc  of  the  cerebcUuin. 

together  by  an  elevated  median  portion  or  lobe,  the  nupfrior  vrmiform  prnrens. 
The  median  lobe  is  the  fundamental  part,  and  in  some  animals,  as  fishes  and 
reptiles,  the  only  part  which  exists,  the  hetnispheres  being  ad<litions,  and  attaining 
their  maximum  size  in  man.  The  hemispheres  are  separated,  in  front,  by  a 
deep  notch,  the  hu'iitura  rerrhdU  anterior,  which  encircles  the  p(»8terior  ])art  of 
the  corpora  <|uadrigemina  ;  they  are  also  separated  by  a  similar  notch  behind, 
the  inoDtura  rfrefulii  puMierwr,  in  which  is  receiveil  the  upi^er  part  of  the  falx  cere- 
helli.  The  superior  vermiform  process  (upper  part  of  the  median  lobe  of  the  cere- 
bellum) extends  from  the  notch  on  the  anterior  to  that  on  thi*  posterior  border. 

Upon  the  upper  surface  of  each  hemisphere  there  are  two  lobes,  separated  from 
each  other  by  a  fissure.  These  are  the  antt^rior  or  gquare  lobt\  which  extends  as 
far  back  as  the  posterior  edge  of  the  vermiform  process;  and  the  poBtcnor  «»r 
senuluttdr  hAa',  which  passes  from  the  termination  r.f  the  preceding  to  the  great 
horizontal  fissure. 

The  uuiler  surface  of  thr  cercHrlhim  (Fig.  4'^4)  is  subdivided  into  two  lateral 
hemispheres  by  a  depression,  the  Vfinccufa  cu*  vaVnf,  which  extends  from  before 
backward  in  the  middle  line.  These  lateral  hemispheres  are  lodged  in  the  infe- 
rior occipital  foss!^;  the  mctlian  dc[iression,  or  valley,  receives  the  back  part  nf 
the  medulla  oblongata,  is  broader  in  the  centre  than  at  either  extremity,  and  has 
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projecting  from  its  floor  part  of  the  median  lobe  of  the  cerebellum,  called  the  inferior 

vermifortn  procesn. 

Upon  the  under  surface  of  each  hemisphere  there  are  five  lobes,  separated  by 
sulci;  these  are,  from  before  backward,  (1)  ihe JhMwuiu 8  or  gubpeduncular  lobe,  a 
prominent  tuft  situated  behind  and  below  the  middle  peduncle  of  the  cerebellum; 
its  surface  is  composed  of  gray  matter,  subdivided  into  a  few  ymall  laminse ;  it  is 
sometimes  called  the  pneumffyaBtric  lobule,  from  being  situated  behind  the  pneu- 
mogastric  nerve:  (2)  the  (imt/gJala  or  tonsil,  situated  on  either  side  of  the  great 
median  fissure  or  valley,  and  projecting  into  the  fourth  ventricle:  (8)  the  Jii/as- 
trie  lobe,  situated  on  the  outside  of  the  tonsil,  and  connected  in  part  with  the 
pyramid:  (4)  the  ulender  lobe,  behind  the  digastric,  and  connected  with  the  back 
part  of  the  pyramid  and  the  commissura  brevis.  and,  more  posteriorly,  (5)  the  itife- 
r tor  posterior  lobe,  which  also  joins  the  commissura  brevis  in  the  valley. 


Fio.  -la-l— I'nder surface  of  the  corelK-llura. 

The  Inferior  Vexmiform  Process. — The  parts  entering  into  the  composition  of 
the  inferior  vcrmifonn  process,  from  beliind  forward,  are — the  tuber  valvultjp  or 
eommi^iiuni  brevi'i*,  a  transverse  lamina  uniting  the  inferior  posterior  and  slender 
lobes  of  the  two  sides ;  in  front  of  this,  a  laminated  conical  projection,  the  pi/ra- 
mid ;  more  anteriorly,  a  larger  eminence,  the  mmla^  which  is  placed  between  two 
rounded  lobes,  the  atnt/gdalip  or  fonsih,  %vhich  occupy  the  sides  of  the  valley,  and 
which  is  connected  with  them  by  a  commissure  of  gray  matter,  indented  on  the 
surface,  called  the  furrowed  band.  In  front  of  the  uvula  is  the  nodule;  it  is  the 
anterior  pointed  termination  of  the  inferior  vermiform  process,  and  projects  into 
the  cavity  of  the  fourth  ventricle;  it  has  been  named  by  Malacarne  the  laminated 
titberele.  On  each  side  of  the  nodule  is  a  thin  layer  of  white  substance,  attached 
externally  to  the  flocculus,  and  intenially  to  the  nodule ;  these  form  together  the 
posterior  medulltirj/  velum,  or  commissure  of  the  flocculus.  It  is  usually  covered 
in  and  concealed  by  the  arayjEjdalne,  and  cannot  be  seen  until  they  are  drawn  aside. 
This  hand  is  of  a  semilunar  form  on  each  side,  its  anterior  margin  beinr;  free  and 
Concave,  its  posifrior  attached  just  in  front  of  the  furrowed  band.  Between  it 
and  the  nodule  and  uvula  behind  is  a  deep  fossa  called  the  swallotvs  nest  {nidus 
hinnidinist). 

Internal  Structure  of  the  Gerebelloin. — The  cerebellum  consists  both  of  white 
and  gray  matter. 

If  a  vertical  section  (Fig.  435)  is  made  through  either  hemisphere  of  the  cere- 
bellum, midway  between  its  centre  and  the  superior  vermiform  process,  the  inte- 
rior will  be  found  to  consist  of  a  central  stem  of  white  matter,  which  contains  in 
its  interior  a  gray  mass,  the  corpuft  dentatum.  From  the  surface  of  this  central 
stem  a  series  of  plates  of  medullary  matter  are  detached,  which,  covered  with 
gray  matter,  fonn  the  lamina?.     From  the  anterior  part  of  each  hemisphere  arise 
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three  large  processes  or  petl uncles — superior,  middle,  and  inferior — by  which  ilio 
cerebellum  is  connected  with  the  rest  of  the  encephiilon. 

The  wldte  matter  includes  two  varieties  of  nerve-matter:  (1)  the  pednncu  hi  r 
tihrca,  which  are  directly  continuous  with  the  fibres  of  the  pedioicles  of  the  cere- 
bellutn  ;  (2)  the  fibres  {fibra;  propria-)  proper  to  the  cerebellum  itself 

'J*he  pecfuHfh'8  of  the  cerebt'Uum — superior,  middle,  and  inferior— serve  to  con- 
nect it  with  the  rest  of  the  encephiilon. 

The  superior  pediutch'if  {proceMUit  c  iwrebello  ad  tetitrg)  arise  from  the  middle 
of  the  white  matter  of  the  cerebral  Ijcmispheres;  they  run  beneath  the  testes  of 
the  corpora  ruiadrigeniina,  and.  emerging  at  its  posterior  border,  pass  outward  and 
backward  to  the  cerebellum.  Each  peduncle  forms  the  upper  part  of  the  hiteral 
boundary  of  the  fourth  ventricle,  and  is  connected  with  its  fidlow  of  the  opposite 
side  by  the  valve  of  VieuswnB.  Beneath  the  corpora  tjuadrigi'mina  the  innermost 
fibres  of  each  jiedunele  decussate  with  each  other,  so  that  some  fibres  from  the  one 
half  of  the  cerebrum  are  continued  into  tbe  other  half  of  the  cerebellum.     UpoD 


^^ 


Fio.  485.— Vertical  Bettlon  of  the  cerebellum. 


entering  the  cerebellura  the  fibres  of  this  peduncle  pass  to  a  great  extent  into  the 
interior  of  the  corpus  dentatuni,  though  some  wind  round  it  and  reach  the  gray 
cortical  matter,  especially  on  its  inferior  surface. 

The  valve  of  Vieuasens,  or  superior  medullan/  velum,  is  a  thin  translucent 
lamina  of  white  matter,  marked  superficially  by  a  few  transverse  streaks  of  gniv 
substance,  stretchcfl  between  the  two  processus  e  cereliello  ad  testes:  it  forms  part 
♦  'f  tbe  roof  of  tbe  fourth  ventricle.  It  is  narrow  in  front,  where  it  is  connected 
with  the  testes,  and  broader  behind,  at  its  connection  with  the  vermiform  process 
of  the  cerebellum.  A  slight  elevated  ridge,  the  frfpnulum,  descends  upon  the  upper 
part  of  tbe  valve  from  the  corpora  ijuadrigemina.  and  on  either  side  of  it  may  be 
seen  tbe  fourth  nerve,  which  is  connected  with  its  fellow  of  the  opposite  side  by  a 
transverse  band  of  fibres  forming  a  partial  decussation.  Its  lowpr  half  is  covered 
by  a  thin,  transversely-grooved  lobule  of  gray  matter  prolonged  from  the  anterior 
border  of  the  cerebellum  ;  this  is  called  the  linffuln. 

The  middle  pedunde^  (proeessus  ad  pontt-m),  tbe  largest  of  the  three,  connect 
together  the  two  hemispheres  of  the  cerebflliim,  forming  their  great  transverse 
commissure.     They   consist  of  a  mass  «d'  curved  fibres,  which  arise  in  the  gray, 
matter  of  the  foliated  cortex  of  the  hemis|>hercs  of  the  cerebellum,  and  pass  across' 
the  pons  Varolii,  forming  its  transverse  fibres. 

The  inferior  peduneles  {proceasu^  ad  medidlam)  connect  the  cerebellum  with 
the  medulla  oblongata.     As  the  restiforra  bodies  they  pass  upward  and  outward. 
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forming  part  of  the  lateral  wall  of  the  fourth  ventricle ;  entering  the  cerebellum, 
they  end  in  the  gray  cortex  of  the  u]ij>er  surface  of  this  organ. 

The  tihro'  proprh'  of  the  rerebflfum  are  f>f  two  kinds:  (1)  romrinttsiind  filoy-it, 
which  cross  the  middle  line  to  connect  the  o|ipo«!ite  halves  of  the  hemispheres, 
some  at  the  anterior  part,  and  others  at  the  posterior  part  of  the  verinifurm  pro- 
cess: (2)  ftreuate  or  asmeiation  Jihrea^  which  connect  one  lamina  with  another, 
arching  across  the  fissures  between  the  larainjc. 

The  gray  matter  of  the  cerebellum  it*  found  in  two  situations :  (1)  on  the  surface, 
fi>rming  the  cortex  ;  (2)  as  indej)endent  masses  in  the  interior. 

1.  T\xQ  yray  matter  of  the  cortex  presents  a  characteristic  foliated  appearance. 
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Vin.  4%.— Verttral  section  througit  the  gtny  matter  of  the  human  cerebellum.    Mngtiifled  about  KM)  dlomd* 
ters.    (Klein  and  Xoblo  Smith.) 


due  to  the  series  of  lamina^  which  are  given  off  from  the  central  white  matter; 
these  laminje  give  off  secondary  laminie  which  are  covered  with  gray  matter. 
This  arrangement  gives  to  the  cut  surface  of  the  organ  a  foliated  appearance,  to 
which  the  name  nrhor  vtttv  has  been  applied  (Fig.  435).  Externally  the  cortex  is 
covered  by  pia  mater,  and  internally  is  the  medullary  centre,  consisting  mainly 
of  nerve-fibres. 

Microscopical  Appearance  of  the  CoHcjr. — The  cortex  presents  a  remarkable 
structure,  consisting  of  two  distinct  layers — via.  an  external  gray  or  celluiar  layer, 
and  an  internal  rust-colored  granular  layer.     Between  the  two  layers,  or  rather 
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situated  in  the  deepest  part  of  the  gray  or  cellular  layer,  is  an  incomplete  stratum 
of  the  characteristic  cells  of  the  cerebellum,  the  corpuHchs  of  Purkinje. 

The  erternal  gratji  or  cellular  lat/cr  (Fig.  436)  consists  of  a  transparent  tissue- 
like neuroglia  containing  fibres  and  cells.  The  fibres  are  delicate  fibrillar  running 
at  right  angles  to  the  surface,  and  many  of  them  connected  with  the  processes  oi 
the  large  nerve-cells  immediately  below  j  others  are  delicate  supporting  connective- 
tissue-like  fibres,  which  spread  out  into  a  broad  base  against  the  inner  surface  of 
the  pia  mater. 

The  cells  are  granular  bodies,  some  very  small,  and  probably  belonging  to  the 
neuroglia;  others,  according  to  Lockhart  Clarke,  connected  with  the  processes  of 
the  corpuscles  of  Purkinje  which  lie  immediately  beneath. 

The  corpuncles  of  Purkinjr  (Fig.  436)  are  fiask-shaped  cells  in  the  deepest  pan 
of  the  external  gray  or  cellular  layer,  resting  against  the  internal  rust-colored 
layer.  From  their  under  surface  a  slight  slender  process  arises,  which  passes 
through  tbe  internal  layer,  and  becomes  continuous  with  the  axial  cylinder  of  u 
medullated  nerve-fibre  in  the  medullary  substance  beneath.  From  the  other 
extremity  two  peripheral  processes  are  given  off,  which  branch  in  an  antler-like 
manner  in  the  external  layer,  some  of  the  finer  processes  becoming  connected  with 
the  cells  in  this  layer. 

Tbe  internal  or  ruHt-rohrcd  iai/er  (Fig.  436)  is  characterized  by  containing 

multitudes  of  granular-looking  bodies  imbedded  in  a  gelatinous  matrix.    They  are 

minute  stellate  celts,  consisting  of  a  well-defined  nucleus  with  a  thin  protoplasmic 

envelope.     Between    the    cells  is  a    fine   nerve-network^ 

» .       with  which  the  processes  of  the  cells  are  supposed  to  be 

continuous. 

2.  The  htdepejidenf  centres  of  gray  matter  in  the  cere- 
bt'lhan  are — (1)  the  corpus  dentatum  ;  (2)  the  roof  nuclei 
^^_.  .  ^f  "Stilling. 

-;.M3Vvri\j^^gjJ|j^^  The  corpus  dentatum,  or  gaugUon  of  the  cerehellum.h 

AvW-ifrnv  FiJ^^ZAAf  situated  a  little  to  the  inner  side  of  the  centre  of  the  stem 
of  white  matter.  It  consists  of  an  open  bag  or  capsule  of 
gray  matter,  the  section  of  which  presents  a  gray  den- 
tated  outline,  open  at  its  anterior  part.  It  is  surrounded 
by  white  fibres  ;  white  fibres  are  also  contained  in  its 
interior,  which  issue  from  it  to  join  the  superior  pedun- 
cles. 

The  roof  nudei  of  Stilling  are  two  small  gray  masses, 
situated  at  the  anterior  end   of  the  superior  vermiform 
process,  and  projecting  into  the  valve  of  Vieussens,  so  as 
to  assist   in  the   formation  of  the  roof  of  the  fourth  ven- 
tricle.    These  can  only  be  seen  in  microscopic  preparations. 


lim 
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Fig.  437.— a  corpuscio  of 
Purkinje,  wUh  Its  fllchotom- 
ously  branclietl  iirocessea. 


The  Fourth  Ventricle  (Fig.  430). 

The  Fourth  Ventricle,  or  ventricle  of  the  cerebeUum^  is  the  space  between  the 
posterior  surface  of  the  medulla  oblongata  and  pons  in  front  and  the  cerebellum 
behind.  It  is  lozenge  or  diamond-shaped;  that  is  to  say,  it  is  composed  of  two  tri- 
iingles,  with  their  bases  opposed  to  each  other.  The  lower  triangle  is  formed  by 
the  divergence  of  the  funiculi  graciles  and  the  restifrjrm  bodies  of  the  medulla 
oblongata  on  either  side.  These  columns  pass  upward  and  outward  at  an  acute 
angle  to  the  lateral  hemispheres  of  the  cerebellum,  leaving  by  their  divergence  a 
triangular  space  which  forms  the  lower  half  of  the  fourth  ventricle.  In  like  man- 
ner the  upper  triangle  is  formed  by  the  divergence  of  the  superior  peduncles  (pr«»- 
cessus  c  cerebello  ad  testes)  of  the  cerebellum.  The.'^e  crura  as  they  emerge  from 
the  corpora  c|uadrigemina  are  in  c<mtact  by  their  lateral  margins,  but  they  gradu- 
ally diverge,  passing  downAvard,  backward,  and  outward,  to  reach  the  cerebellum, 
thus   enclosing  a   triangular   space   which   forms  the   uj)])er   half  of  the  fourth 
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ventricle.  This  cavity  is  therefore  bounded  laterally  by  the  processus  e  cere- 
bt'lio  ad  testes  above,  and  by  the  diverging  funiculi  graciles  and  restiforra  bodies 
below. 

It  presents  four  angles.  The  upper  angle  reaches  as  high  aa  the  upper  border 
of  the  pons ;  it  presents  the  lower  Of)ening  of  the  a<[H,educt  of  Sylvius,  by  which 
this  ventricle  comnjunicutes  with  the  third  ventricle.  The  lower  angle  is  on  a 
level  with  the  lower  border  of  the  olivary  body,  and  presentti  n  minute  opening, 
the  aperture  of  the  central  canal  of  the  spinal  cord.  At  its  lateral  angles  the 
fourth  ventricle  is  extended  for  a  short  distance  between  the  side  f>f  ihe  medulla 
and  the  cerehelUun,  where  tbese  two  atnictures  come  in  contact. 

The  roof  is  arched,  and  is  formed  in  the  upper  triangle  by  part  of  the  superior 
peduncles  of  the  cerebellum  and  the  valve  of  Vieussens  (superior  medullary  velum), 
a  lamina  of  white  matter  streaked  with  gray,  which  bridges  across  frt»m  one  supe- 
rior j)edunele  to  tlie  other.  The  roof  of  the  lower  half  is  forme<l  by  a  reflection 
of  pin  mater  passing  from  the  under  surface  of  the  inferior  vermiform  process  of  the 
cerebellum  to  the  lower  part  of  the  medulla  cddongata.  Above  this  is  the  inferior 
vermiform  process  itself.  This  pia-matral  covering  is  lined  on  its  under  or  ven- 
tricular surface  hy  a  layer  of  eidthelium,  w  hich  is  continuous  with  that  lining  the 
sides  and  base  of  the  cavity,  and  is  perforated  by  a  hole,  \\iq  foramen  of  Majtndie^ 
by  which  the  cavity  of  the  ventricle  communicates  with  the  sidjarachnoidean  space. 

The  JloGr  is  formed  by  the  posterior  surface  of  the  medulla  oblongata  and  pons. 
In  the  median  line  is  seen  a  fissure  which  gradually  becomes  obliterated  above  and 
terminates  below,  near  the  point  of  the  calumus  scriptorius,  in  a  somewhat  cleft- 
like space,  the  ventricle  of  Arantius,  which  opens  by  a  minute  hole  into  the  central 
canal  of  the  s)dnal  cord.  From  the  resemblance  that  there  is  in  the  diverging 
lower  boumhiries  of  the  space  and  the  central  fissure  to  the  nib  of  a  writing-pen 
the  lower  triangle  has  been  named  the  cnlamuH  srHpton'uit,  (*n  each  side  of  the 
median  fissure  are  two  spindle-shaped  longitudinal  eminences,  the  fasvicuU  teretes  ; 
they  extend  the  entire  length  of  the  floor,  being  indistinct  beh>w  and  of  a  grayish 
color^  but  well  marked  and  whiter,  above.  Each  eminence  consists  of  a  portion 
of  the  base  of  the  anterior  cornii  of  gray  matter  of  the  medulhi,  which  comes  to  the 
surface  of  the  floor  of  the  fourth  ventricle,  where  ulie  central  canal  of  the  spinal 
cord  opens  out  into  this  cavity.  External  to  this  eminence  there  is  a  slight  groove 
which  terminates  below  in  a  little  fossa,  called  the  fovea  inferior  :  and  in  the  same 
groeve,  opposite  the  widest  part  of  the  ventricle,  there  is  a  second  depression  or 
fossa,  called  the  fovea  Huperior.  Above  the  superior  fovea,  and  external  to  the 
fasciculi  teretes,  is  a  small  eminence  of  dark-gray  substance,  which  presents  a 
bluish  tint  through  the  thin  stratum  covering  it  ;  this  is  called  the  !'K-u»  rarnhuif ; 
and  a  thin  streak  f)f  the  same  color,  continuing  up  from  tliis  on  either  side  of  the 
fasciculi  teretes  as  far  as  the  top  of  the  ventricle  is  called  the  ttrnin  violaeea.  The 
lower  part  of  the  floor  of  the  ventricle  is  crossed  by  several  white  transverse  lines, 
Unerp  tran»versce  or  auditori/  9triw  ;  they  emerge  from  the  posterior  median  fissure 
and  enter  the  roots  of  origin  of  the  auditory  nerve. 

The  limftff  metnhrane  of  the  fourth  ventricle  is  continuous  with  that  of  the 
third  through  the  atpieduct  of  Sylvius,  and  its  cavity  communicates  below  with 
the  subarachnoidean  space  of  the  brain  and  cord  through  an  aperture  in  tlie  layer 
of  pia  mater  extending  between  the  cerebellum  and  medulla  oblongata.  Laterally, 
this  membrane  is  reflected  outward  a  short  distance  between  the  cerebellum  and 
medulla. 

The  choroid  plejcuseg  of  the  fourth  ventricle  are  two  in  number:  they  are  del- 
icate vascular  fringes  which  project  into  the  ventricle  on  each  side,  passing  from 
the  point  of  the  inferior  vermiform  process  to  the  outer  margin  of  the  restifiuin 
Ifodies. 

The  (]rai/  matter  in  the  floor  of  the  ventricle  consists  of  a  tolerably  thick  stra- 
tum, continuous  below  with  the  gray  commissure  of  the  cord,  and  extending  upas 
high  as  the  a(|ueduct  of  Sylvius,  and.  in  ad<lition,  of  some  special  deposits  connected 
with  the  deep  origin  of  certain  of  the  cranial  nerves. 

48 


754 


THE   NERVOUS  SYSTEM. 


These  special  deposits  jjroduce  little  elevations  on  ihe  floor  of  the  ventricle. 
The  nucleus  of  the  fifth  is  placed  the  highest ;  the  deep  origin  <>f  the  larger  or 
sensory  root  is  from  a  iiudeiis  on  a  level  with  the  middle  of  the  superior  peduncle 
of  the  cercbelluin,  just  internal  to  the  margin  of  the  ventricle  ;  the  deep  origin  of 
the  smaller  root  is  from  a  ^^ndeus  internal  to  the  sensory  root,  and  just  external  to 
the  fascieulas  teres  on  the  tioor  of  the  ventricle. 

The  origin  of  the  si.\th  is  a  little  lower  than  the  motor  root  of  the  fifth,  and 
close  to  the  median  line  beneath  the  anterior  portion  of  the  fasciculus  teres. 

The  deep  origin  of  the  seventh,  or  faeiah  is  a  little  below  and  external  to  the 
nucleus  of  the  sixth,  above  the  level  of  the  auditory  strii*. 

The  deep  origin  of  the  eighth,  or  auditory,  is  twofold:  one  from  a  prominence, 
the  auditort/  tuhereh%  on  the  outer  side  of  the  inferior  fovea ;  the  other  is  situated 
at  the  lateral  angle  of  the  ventricle.     Into  this  latter  run  the  auditory  strise. 

The  deep  origin  of  the  ninth,  or  glosso-pharjngeaU  is  from  a  nucleus  of  gray 
matter  at  the  lower  part  of  the  ventricle^  beneath  the  inferior  fovea,  below  the 
inner  nucleus  of  the  eighth  or  auditory  nerve. 

The  deep  origin  of  the  tenth,  or  pneumogastric,  is  frcun  a  nucleus  of  gray  mat- 
ter at  the  lower  part  of  the  ventricle,  below  and  continuous  with  the  nucleus  of 
origin  of  the  ninth  or  glosao-pharyngeal  nerve. 

The  deep  origin  of  the  eleventh  or  accessory  portion  of  the  spinal  accessary  is 
from  a  nucleus  (if  gray  matter  at  the  back  of  the  methilla.  extending  from  the 
level  of  the  top  of  the  calamus  scriptorius  as  far  duwti  as  the  intermedio-lateral 
tract  of  the  spinal  cord. 

The  deep  origin  of  the  twelfth,  or  hypoglossal,  is  from  a  nucleus  of  gray 
matter  on  the  floor  of  the  ventricle,  on  either  side  of  the  middle  line,  extending 
from  the  level  of  the  auditory  striie  to  the  lowest  point  of  the  ventricle  of 
Aran  tins. 

THE  CRANIAL  NERVES. 

The  cranial  nerves  arise  from  some  part  of  the  cerebro-spinal  centre,  and 
are  transmitted  through  foramina  in  the  base  of  the  cranium.  They  have  been 
named  numerically,  according  to  the  order  in  which  they  ]tass  through  the  dura 
mater  lining  the  ba^e  of  the  skull.  Other  names  are  also  given  to  them,  derived 
from  the  parts  to  which  they  are  distributed  or  from  their  functions.  Taken  in 
their  order,  from  before  backward,  they  are  as  follows : 


1st.  Olfactory. 

2d.    Optic. 

3d-    Motor  oculi. 

4th.  Pathetic. 

5th,  Trifacial  (Trigeminus). 

6th.  Abducent. 


7th.  Facial  (PortJo  dura). 

8th.   Auditory  (I'ortio  mollis). 

Oth.   Glosso-phary ngeal. 
10th.  Pneumogjisiric  (Par  vagum), 
11th.  Spinal  accessory. 
12th.   Hypoglossal. 

All  the  cranial  nerves  are  connected  to  some  part  of  the  surface  of  the  brai 
This  is  termed  their  mtperfieial  or  (tpparent  oru/ui.  But  their  fibres  may.  in  all 
cases,  be  traced  deeply  into  the  substance  of  the  brain  to  some  special  centre  of 
gray  matter,  termed  a  nudeutt.  This  is  calletl  their  deej}  or  real  origin.  The 
nerves,  after  emerging  from  the  brain  at  their  apparent  origin,  pass  thr'umb 
foramina  or  tubular  prolongations  in  (he  dura  mater,  leave  the  skull  thr«>ugh 
foramina  in  its  base,  and  pass  to  their  final  distribution. 

First  Nerve  (Fig.  423,  page  727). 
The  First  Cranial  or  Olfactory  Nerves,  the  s|ieeta!  nerves  of  the  sense  of  smell, 
are  about  twenty  in  number.  They  are  given  uW  from  the  under  surface  of  the 
olfactory  bulb,  an  nval  mass  of  a  grayish  color,  which  rests  on  the  cribriform 
jtlate  of  the  ethmoid  bone,  and  forms  the  anterior  expanded  extremity  of  a  slender 
process  of  brain-substance,  named  the  (Afactory  tract  (see  page  728).  The  olfactory 
tract,  when  traced  backward,  tlivides  into  three  slips  or  roots  at  its  ba^e.  The 
middle  root  is  attached  to  the  under  surface  of  the  frontal  lobe,  just  in  front  of 
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the  anterior  perforate*!  space.  The  external  root  passes  outward,  round  the 
anterior  perfoniteil  space,  across  the  fissure  of  Sylvius  to  the  teniporo-sphciinidul 
lobe.  The  internal  root  passes  inward,  and  joins  the  lower  end  of  the  corpus 
callosum. 

These  three  roots  unite  and  form  a  flai  hand,  narrower  in  the  middle  than 
at  either  extremity^  and  of  a  somewhat  prisoinid  form  on  section.  It  is  soft  in 
texture  and  contains  a  considerahle  amount  of  gray  matter  in  its  substance.  As  it 
passes  forward  it  is  contained  in  a  deep  sulcus,  the  olfactory  ituh'iis^  between  two 
convolutions,  lyint^  on  the  under  surface  of  the  frontal  lobe,  on  either  side  uf  the 
longitudinal  fissure,  and  is  retained  in  position  by  the  arachnoid  membrane,  which 
covers  it.  On  reaching  the  cribriform  plate  of  the  ethmoid  bone  it  expands  into 
the  olfactory  bulb.  From  the  under  part  of  this  bulb  are  given  off  the  olfactory 
nerves,  which  pass  through  the  cribriform  foramina  and  are  distributed  to  the 
mucous  membrane  of  the  nose.  Each  nerve  is  8urroun<ied  by  a  tnbular  pr(dunga- 
tion  from  the  dura  mater  and  pia  mater;  the  former  being  lust  un  the  periosteum 
lining  the  nose;  the  hitter,  in  tlie  neurilemma  of  the  nerve.  The  nerves,  as  they 
enter  the  narcs,  are  divisible  into  three  groups  :  an  inner  group,  larger  than  those 
on  the  outer  wall,  spread  out  over  the  upper  third  of  the  septum  ;  a  middle  set, 
confined  to  the  roof  of  the  nose:  and  an  outer  set,  which  are  distributed  over  the 
superior  and  middle  turbinated  bones  and  the  surface  of  the  ethmoid  in  front 
of  them.  As  the  filaments  descend  they  unite  in  a  plexiform  network,  and  are 
believed  by  most  observers  to  terminate  in  the  rflla  of  Sekidtzf. 

The  (dfactory  differs  in  structure  from  other  nerves  in  being  composed  exclu- 
sively of  non-medullated  fibres.  They  are  deficient  in  the  white  substance  of 
Schwann,  and  consist  of  axis-cylinders,  with  a  distinct  nucleated  sheath,  in  which 
there  are,  however^  fewer  nuclei  than  in  ordinary  non-medullated  fibres. 

Surgical  Anatomy. — In  Bevere  injuries  to  the  head  the  olfactoiy  bulb  may  become  sepa- 
rated from  the  olfactory  nerves,  thus  pn>ilucinjr  loss  uf  the  sense  of  smellitig  lamisriim),  and 
with  this  a  cormidenihle  lass  ia  the  st'tisc?  of  (astt\  u.-^  uuuh  of  the  perfection  of  the  sense  of 
taste  is  due  to  the  sapid  substauL'*is  beinj?  ahn>  odorous  and  simultaneously  excitiug  the  sense  of 
smell. 

Second  Nerve  (Fig.  438). 

The  SecoBd  or  Optic  Nerve,  the  special  nerve  of  the  sense  of  sight,  is  distributed 
exclusively  to  the  eyeball.     The  nerves  of  opposite  sides  are  connected  together 
at  the  commissure,  and  from  the  back  of  the 
commissure  they  may  be  traced  to  the  brain, 
under  the  name  of  the  optic  traftm. 

The  opt/'f  tract,  at  its  connection  with  the 
brain,  is  divided  into  two  bands.  One  of  these 
ariseji  from  the  Ktratum  opticum  of  the  c(»rpora 
cjuadrigeraina,  and  emerges  from  the  nates  of 
this  body  a,s  the  anterior  brachium,  and  passes 
obliquely  outward  between  the  inner  and  outer 
geniculate  bodies  ;  the  second  arises  from  the 
optic  thalamus,  and  passes  through  the  inner 
geniculate  body,  from  which  it  derives  fibres. 
and  joins  with  the  other  band  to  form  the  optic 
tract.  From  this  origin  the  tract  winds  ob- 
liquely across  the  under  surface  of  the  crus 
cerebri  in  the  form  of  a  flattened  band,  desti- 
ttite  of  neurilemma  anil  attached  to  the  crus 
by  its  anterior  margin.  It  then  assumes  a 
cylindrical  form,  and,  as  it  passes  forward  is 
connected  with  the  tuber  cinereum  and  lamina 
cinerea,  from  both  of  which  it  receives  fibres. 


Fui.438.-Ttu'  left  <»i>tic  nerve  ond  u\i\ic 
tracts. 


the  opposite  side  to  form   the  opttv  rommisHUrf. 


It  finally  joins  with  the  tract  of 
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Q/"  9at»€  fidt. 

LO/  opponite 
aide. 

Km.  439.— Course  of  tlie  flbres 
in  the  optic  coauuissure. 


The  commiifsure  or  rAmswtr,  somewbat  quailnlateral  in  form,  rests  upon  the 
optic  groove  of  ibe  sphenoid  bone,  being  bounded,  above,  by  the  lamina  cinerea ; 

behind,  by  the  tuber  einereura ;  on  either  side,  by  the 
anterior  perforated  space.  Within  the  commissure  the 
optic  nerves  of  the  two  sides  undergo  a  partial  decus- 
sation- The  fibres  which  form  the  inner  margin  of 
each  tract  are  continued  across  from  one  to  the  other 
side  of  the  brain,  and  have  no  connection  with  the 
optic  nerves.  Th€\se  may  he  regarded  as  commissural 
fibres  (intercerehral)  between  the  thalami  of  opposite 
sides.  Some  fibres  are  cimtinued  across  the  anterior 
border  of  the  chiasma,  and  connect  the  optic  nerves  of  the  two  sides,  having 
no  relation  with  the  optic  tracts.'  They  may  be  regarded  as  commissural  fibres 
between  the  two  retime  {inter-refimi!  fibres).  The  outer  fibres  of  each  tract 
are  continued  into  the  optic  nerve  of  the  same  side.  The  central  fibres  of  each 
tract  are  continued  into  the  optic  nerve  of  the  opposite  sifle.  decussating  in  the 
commissure  with  similar  fibres  of  the  opposite  tract. ^ 

The  optic  nerves  arise  from  the  fore  part  of  the  commissure,  and,  diverging  from 
one  another,  become  rounded  in  form  and  firm  in  texture,  and  are  enclosed  in  a 
sheath  derived  from  the  arachnoid.  As  each  nerve  passes  through  the  correspond- 
ing optic  foramen  it  receives  a  sheath  from  the  dura  mater;  and  as  it  enters  the 
orbit  this  sheath  sdhdivides  into  two  layers,  one  of  which  becomes  continuous  with 
the  periosteum  of  the  <jrbit;  the  other  forms  the  proper  sheath  of  the  nerve  and 
surrounds  it  as  far  as  the  sclerotic.  The  nerve  passes  thnutgb  the  cavity  of  the 
orbit,  pierces  the  sclerotic  and  choroid  coats  at  the  back  part  of  the  eyeball,  a  little 
to  the  nasal  side  of  its  centre,  and  expands  into  the  retina.  Arnohl  describes  a 
^icommunicaiiim  between  the  optic  nerve  in  the  orbit  and  the  ascending  branches 
f  Meckels  ganglion.  A  small  artery,  the  arterta  fentralig  retinae,  perforates  the 
optic  nerve  a  little  behind  the  globe,  and  runs  along  its  interior  in  a  tubular  canal 
of  fibrous  tissue.  It  supplies  the  inner  surface  of  the  retina,  and  is  accompanied 
by  corresponding  veins. 

Surgical  Anatomy.— The  optic  nerve  is  peculiarly  liable  to  become  the  seat  of  neuritis  or 
iin'h'rifu  !Uri>t>liy  iu  siftectionH  of  the  central  nervous  system.  lUuL  us  a  rule,  the  patholu^eal 
relutiaitship  bctweeu  the  two  affections  is  exceedingly  difficitU  tn  trace.  There  are.  however, 
certain  points  in  connection  with  the  anatomy  of  thi.s  none  whi«l>  tend  to  thnjw  light  upon  the 
frequent  assoeiiition  of  these  affections  with  intracniniiil  disease:  (I)  From  its  mode  of 
development  (see  paj^e  12'A}  and  from  its  structure  tlie  optic  nerve  nmst  be  regartled  as  a  prolonga- 
tion 01  the  brain-substance,  rather  tlian  as  an  ordinary  cerebro'Spinml  nerve.  121  As  it  p; 
from  the  brain  it  receives  sheaths  from  the  three  cerebral  membranes-— a  perineural  sheath 
the  pia  mater,  an  intermediate  sheath  from  ihe  iirachnoid,  and  jin  outer  sheath  from  the  dunf 
mater,  which  is  also  connected  with  the  jieriosteunj  as  it  juisscs  through  the  »(ptie  foramen. 
These  sheaths  are  separated  from  each  other  byspaees  which  communicate  with  the  subdund  unil 
subarachnoid  spares  reiipec lively.  The  innermost  or  iveriueunvl  .'nlieath  sends  a  process  around 
the  arteria  centralis  retmap  into  the  interior  of  the  nerve,  and  enters  intimately  into  the  stnic- 
ture  of  the  nerve.  Thus  inflammatory  afTections  of  the  nicninjres  or  of  the  hmin  may  readily 
extend  themselves  alonij  these  spaces  or  ulon^  the  interstitial  eoimeetive  tissue  in  the  nerve. 

The  ctimrse  of  the  fibres  in  the  optic  coramissure  has  an  important  patholugical  bearin*r,  and 
has  been  the  subject  of  much  controversy.  Microscopic  examination,  experimcntjt,  and  pathology 
all  seem  to  point  to  the  fact  that  fliere  is  a  partial  decussation  of  the  fibres,  eneli  tract  supplying 
the  oorrespondinjki  half  of  each  eye,  so  that  the  right  tract  supplies  ihe  rii-dit  half  of  each  eye, 
and  the  left  tract  the  left  half  of  each  eye.  At  tSie  same  time,  Chiuvot  believes — and  his  view 
has  met  with  ceneral  atveptation— that  the  fibres  which  do  not  decussate  at  the  optic  eummis' 
sure  have  already  decus.sated  in  the  enrpora  <iuadriircmtna.  so  that  lta*ion  of  the  cerebral  centre 
of  one  side  cause.s  eonipleie  blin<lncs.«i  of  the  opjMJsite  eye,  because  botli  sets  of  decussating  fibre* 
are  destroyed.  Whercjus  sluiuld  one  tract — say  the  right — be  destroyed  by  disease,  there  will  be 
bhndness  of  the  right  half  of  both  retinse. 

An  antero-fiosterior  section  through  the  eotnmissure  woiUd  divide  the  decussating  fibres 
and  would  therefore  produce  blindness  of  the  inner  half  of  each  eye;  while  a  eeetitm  at  I  be 

'  The  presence  of  these  fibres  haa  been  doubted  by  some  obsirvers,  but  they  have  been  reoetitJ/ 
aweTted  to  exit^t  by  SLllling. 

*  A  specimen  of  congenital  absence  of  the  nj  tie  cnmnilssure  \»  to  be  found  in  the  Museum  of  the 
Westminster  Hospital,     (.'^eealso  Flenle,  XinxnUhrf,  p.  393,  ed.  2,) 


THE    TIURD    on    MOTOR   OCVLI  NERVE, 


757 


I 


i»fiHirnchlear\ 
Htrre. 


majnGTin  of  the  side  of  the  optic  eoiniiiissure  would  produce  blindness  of  the  external  half  of  the 
retina  of  the  same  side. 

The  optic  nerve  may  \i\m  W  afTeeted  in  injuries  or  diseases  involving  the  orbit,  in  fractures 
of  the  anterior  foHsa  uf  the  base  of  the  skull,  in  tuiuors  of  the  orbit  '\is^\t  or  those  invading  this 
cavity  from  neighboring  part*. 

Third  Nerve  (Figs.  44o,  441,  442). 

The  Tliird  or  Motor  Oculi  Nerve  supplies  all  the  muscles  of  the  orbit,  except 
the  Superior  obliijue  and  External  rectus;  it  also  sends  motor  filaments  to  the  iris 
and  the  ciliary  rausclc.  It  is  a  rather  large  nerve,  of  rotinded  form  and  firm 
texture.  Its  apparent  origin  is  from  the  inner  surface  of  the  crua  cerebri, 
immediately  in  front  of  the  pons 
Varolii. 

The  deep  origin  may  be  traced  J^'i-W 

through  the  locus  niger  and  teg- 
mentum of  the  cms  to  a  nucleus 
situated  on  either  side  of  the 
median  line  beneath  the  floor 
of  the  aqueduct  of  Sylvius.  On 
emerging  from  the  brain  the  nerve 
is  invested  with  a  sheath  of  pia 
mater,  and  enclosed  in  a  prolonga- 
tion from  the  arachnoid.  It  then 
pierces  the  diini  matei*  in  front  of 
and  external  to  the  posterior  clinoid 
process,  pas.*<ing  between  the  two 
processes  from  the  free  and  attached 
borders  of  the  tentorium,  which  are 
prolonged  forward  to  be  connected 
with  the  anterior  and  posterior 
clinoid  processes  of  the  sphenoid 
bone.  It  passes  along  the  outer 
wall  of  the  cavernous  sinus,  above 
the  other  orbital  nerves,  receiving 
in  its  course  one  or  two  filaments 

from  the  cavernous  plexus  of   the  ^ — "XRIiI*'^*^''**^ 

sympathetic.  It  then  divides  into 
two  branches,  which  enter  the  orbit 
through  the  sphenoidal  fissure  be- 
tween the  two  heads  of  the  Exter- 
nal rectus  muscle.  On  passing 
through  the  fissure  the  nerve  is 
placed  below  the  fourth  and  the 
frontal  and  lachrymal  branches  of 
the  f)phthalmic  nerve,  and  has  passing  between  its  two  divisions  the  nasal  nerve. 

The  superior  difistoti,  the  smaller,  passes  inward  over  the  optic  nerve,  and 
supplies  the  Superior  rectus  and  Levator  palpebriu.  It  occasionally  communi- 
cates with  the  ganglionic  branch  of  the  nasal  nerve. 

The  inferior  divmon,  the  larger,  divides  into  three  branches.  One  passes 
beneath  the  optic  nerve  to  the  Internal  rectus  ;  another,  to  the  Inferior  rectus  ; 
and  the  third,  the  largest  of  the  three,  jiasses  forward  between  the  Inferior  and 
External  recti  to  the  Inferior  oblique.  From  this  latter  a  short,  thick  branch  is 
given  off  to  the  lower  part  of  the  lenticular  ganglion,  which  forms  its  inferior 
root.  It  also  gives  ofi'  one  or  two  filaments  to  the  Inferior  rectus.  All  these 
branches  enter  the  muscles  on  their  ocular  surface. 

Surgical  Anatomy.— Pa  ri»lysis  of  the  thirl  nerve  maybe  i!ie  result  of  many  causes :  as 
cerebral  disease ;  conditionii  causing  pressure  on  the  cavernous  sinus ;  jjertoatitis  of  the  bones 


Motor  root. 
Sentory  root. 


_JIf  f  »«rrenf  filametU 
to  dura  maier. 


Fig.  440.— Nen'C's  of  the  orbit.    Seen  from  obove. 
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entering  into  the  formation  of  the  sphenoidal  fissure.  It  resulLn,  when  complete,  in  (1)  Dtos^ 
or  droooing  of  the  upper  eyelid,  in  conHi^«iuenfe  of  the  lA-vatur  i>ulpi4inc  lieing  piiralyzea  ;  (!') 
external  strablsiiuis,  on  uwount  of  the  uiioppused  action  of  the  Esteinai  rectui*  musc-le,  which 
is  not  sut)plie<l  by  the  third  nerve,  and  is  not  therefore  paralyzed  ;  (:>)  iJiUitation  of  the  pupil, 
because  tnc  sphint-ter  fibres  of  t!ie  irJs  are  paralyzed  ;  {A\  loss  of  power  of  uecommodatioii,  as 
the  sphineter  pnpilhe,  the  eihary  muHcle,  and  iho  Intenml  rectjjw  are  pandyzed ;  (5)  slight 
prominence  of  the  eyeball^  from  the  compressiiiij^  action  oC  the  Superior  oblique,  which  is  not 
paralyzed.  Oct^asionally  i»iiral>srs  may  affect  only  a  part  of*  the  nerve  ;  that  is  to  say,  there  may 
fxs  for  example,  a  dilated  and  fixed  l>ut(il,  with  ptosis,  but  no  other  signs.  Irritation  of  the 
nerve  causes  spa^m  of  one  or  otlier  of  the  luusclcii  .«}ui>i»lit'd  by  it  :  thus,  there  may  be  internal 
stnibismu.s  from  spiusni  of  the  Internal  rectus;  accnmniodatiori  for  neiu"  ohjecl.s  onlv  from  spasm 
of  tlie  ciliary  muscle,  or  myoeis,  contraction  of  the  {nit>il,  from  irritation  of  the  sphincter  of  the 
pupil. 

Fourth  Nerve  (Fig.  440). 

The  Fourth  or  Trochlear  Nerve  {pathetic),  the  smallest  of  the  cranial  nerves, 
supplies  the  Superior  obliijue  muscle.  Its  appmrut  origin,  at  the  base  of  the 
bruin,  i»  on  the  outer  side  of  the  cru3  cerebri,  just  in  front  of  the  pons  Varolii, 
but  the  fibres  can  be  traceii  backward  behind  the  eorjjora  tjuadrigemina  to  the 
valve  of  Vieus.'sens,  ou  the  upper  surface  of  which  the  two  nerves  decussate.  Its 
deep  origin  may  be  traced  to  the  nucleus  in  the  floor  of  the  aqueduct  of  Sylvius 
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immediately  below  that  of  the  third  nerve,  with  which  it  is  continuous.  The 
nerve  winds  round  the  outer  side  of  the  cms  cerebri,  itnniediatelj  above  the  pons 
Varolii,  pierces  the  dura  mater  in  the  free  border  of  the  tentorium  cerebelli,  just 
behind,  and  external  to,  the  posterior  clinoid  process,  and  passes  forward  in  the 
outer  wall  of  the  cavernous  sinus,  between  the  third  nerve  and  the  ophthalmic 
division  of  the  fifth.  It  crosses  the  third  nerve^  and  enters  the  orbit  through  the 
sphenoidal  fissure.  It  now  becomes  the  highest  of  all  the  nerves,  lying  at  the 
inner  extremity  of  the  fi.ssure  internal  to  the  frontal  nerve.  In  the  orbit  it  passes 
inward  above  the  origin  of  the  Levator  palpebral,  and  finally  enters  the  orbital 
surface  of  the  Sufierior  oblit|ue  muscle. 

In  the  outer  wall  of  the  cavernous  sinus  this  nerve  is  not  unfreciuently  blen<led 
with  the  ophthalmic  division  of  the  fifth.  Branches  of  Cofnnntnicatio)i. — In  the 
outer  wall  of  the  cavernous  sinus  it  receives  some  filaments  from  the  cavernous 
plexus  of  the  symjjathetic.  In  the  sphenoidal  fissure  it  occasionally  gives  off  a 
branch  to  assist  in  the  fonnation  of  the  lachrymal  nerve.  Branchen  of  Ih'tftn'hu- 
tioH.— 'It  gives  off  a  recurrent  branch,  which  passes  backward  between  the  layers 
of  the  tentorium,  dividing  into  two  or  three  filaments  \\hich  may  be  traced  as  far 
back  as  the  wall  of  the  lateral  sinus. 
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Surgical  Anatomy. — ^Tlie  fourth  nerve  when  paralyzed  causes  loss  of  function  in  the 
Su|>rrior  oblique,  m  tliat  the  patient  i.s  unablo  to  turn  his  eye  downward  and  ovitwurd.  Shrtujd 
tlie  jiatieut  Htt<!iniit  to  do  this,  the  eye  on  the  affected  aide  is  twisted  inward,  prorluciuR  diplopia 
or  ihmhle  virion.  Accordingly,  it  is  said  that  the  first  .symptom  of  this  disea.sc  whith  presents 
it."*elf  is  >5iddinea!*  when  going  down  htU  or  in  descending?  stairs,  owing  to  the  double  vision 
induced  by  the  jwiticnt  looking  at  his  steps  while  descendinsj. 


k 


Fifth  Nerve. 


The  Fiftli  or  Trifacial  Nerve  {trigeminus)  is  the  largest  cranial  nerve.  It 
'esernbles  a  spinal  nerve  (I)  in  arisini;  hy  two  rootsi ;  (2)  in  having  a  gawjrlion 
developed  on  its  po.*}terior  root;  and  (8)  in  its  function,  since  it  is  a  cotnpound 
nerve.  It  is  the  great  sen.sory  nerve  of  the  bead  and  face  and  the  motor  nerve 
of  the  muscles  of  mastication.  Its  upper  two  divisions  are  entirely  sensory  ;  the 
third  division  is  partly  sensory  and  partly  motor.  It  arises  by  two  roots:  of  these 
the  anterior  is  the  smaller,  and  is  the  motor  root ;  the  posterior,  the  larger  and 
sensory.  Its  muperfinal  origin  is  from  the  side  (if  the  pons  A'andii,  nearer  to  the 
upper  than  the  lower  border.  The  smaller  root  consists  of  three  or  four  bundles: 
the  larger  root  consists  of  numerous  trundles  of  fibres,  varying  in  number  from 
seventy  to  a  hundred.  The  two  rootvS  arc  separated  from  one  another  hy  a  few  of 
the  transverse  fibres  of  the  pons.  The  thwjt  origin  of  the  larger  or  sensory  root 
is  from  a  nucleus  on  a  level  with  the  middle  tif  the  superior  peduncle  of  the  cere- 
bellum, just  internal  to  the  margin  of  the  fotirtb  ventricle.  The  deep  origin  of 
the  smaller  or  motor  root  is  from  a  nucleus  internal  to  the  sensory  root,  and  just 
external  to  the  fasciculus  teres  on  the  tloor  of  the  fourth  ventricle-  The  two  roots 
of  the  nerve  pass  forward  through  an  oval  opening  in  the  dura  raatei%  on  tlie 
superior  border  of  the  petrous  portion  of  the  temporal  bone,  above  the  internal 
auditory  meatus :  they  then  run  between  the  bone  and  the  dura  mater  to  the  apex 
of  the  jtetrous  portion  of  the  temporal  bone,  where  the  fibres  of  the  sensory  root 
form  a  large,  semilunar  ganglion  {Gfuserian)^  while  the  motor  root  passes  beneath 
the  ganglion  without  having  any  connection  with  it,  and  joins  outside  the  cranium 
with  one  of  the  trunks  derived  from  it. 

The  Qasserian  or  seniilimar  ganglion'  is  loflged  in  a  depression  near  the  apex 
of  the  petrous  portion  of  the  temporal  bone.  It  is  of  somewhat  crescentic  form, 
with  its  convexity  turned  forward.  Its  upper  surface  is  intimately  adherent  to 
the  dura  mater.  Besides  the  small  or  motor  root,  the  large  superficial  petrosal 
nerve  lies  underneath  the  ganglion. 

Brant'he»  of  Vommunii'ution. — This  ganglion  receives,  on  its  inner  side,  fila- 
ments from  the  eai^otid  plexus  of  the  sympathetic.  Branches  of  Di»trihution. — It 
gives  off  minute  branches  to  the  tentoritim  cerebelli  ami  the  duru  mater  in  the 
middle  fossa  of  the  cranium.  From  il8  anterior  border,  which  is  directed  forward 
and  outward,  three  large  branches  jjroceed — the  ophthabnit\  auperior  maxilhri/, 
and  inferinr  mai-Hhtrg.  The  ophthalmic  and  superior  maxillary  consist  exclu- 
sively of  fibres  derived  from  the  larger  root  and  ganglion,  anii  are  solely  nerves 
of  common  sensation.  The  third  division,  or  inferior  tuaxillary,  is  joined  outside 
the  cranium  by  the  motor  root.  This,  therefore,  strictly  speakitig,  is  the  only 
portion  of  the  fifth  nerve  which  can  be  said  to  resemble  a  spinal  nerve. 

Ophthalmic  Nerve  (Figs.  440,  442,  443). 

The  Ophthalmic,  or  first  division  of  the  fifth,  is  a  sensory  nerve.  It  supplies 
the  eyeball,  the  lachrymal  gland,  the  mucous  lining  td'  the  eye  and  nasal  fosste, 
and  the  integument  of  the  eyebrow,  forehead,  and  nose.  It  is  the  smallest  of 
the  three  divisions  of  the  fifth,  arising  from  the  u])per  part  of  the  Gasserian 

'  A  Viennese  anatomiiit.  Raimund  Balthasar  Himrli  (1765),  was  the  first  who  reeognized  the 
ganglionic  nature  of  the  swelling  on  the  sensory  root  of  the  fifth  nerve,  and  calletl  it,  in  honor  of  his 
otherwiRe  unknown  teachor,  Jon.  Ljuir.  (ijuwer,  the  "Gnnylion  Gasseri."  .Iiilius  Casserhis,  whose 
name  is  given  to  the  musoulo-eutaneous  nerve  of  the  arm,  wa»  profeseor  at  P«dua,  164o-l<}U5.  ^See 
Hvrtl,  lAhrhxich  ilcr  AnaloinU^  ji.  895  and  p.  55.) 
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gan/ijlion.      It  is  a  short,  flattened  band,  about  an  inch   in  length,  which  pa88€ 
forward  along  the  outer  wall  of  the  cavernous  sinus,  below  the  other  nerves,  and 
just  lieiorc  entering  the  orbit,  through  the  sphenoidal  fissure,  divides  into  three 
branches — lachrifmtdj  frontal^  and  nasal. 

Branches  of  Commmiication. — The  ophthalmic  nerve  is  joined  by  filaments 
from  the  cavernous  plexus  of  the  sympathetic,  coniraimtcates  with  the  third  and 
sixth  nerves,  and  is  not  unfrequently  joined  with  the  fourth. 

Branches  of  IHsfrihufitm. — It  gives  of!"  recurrent  filaments  which  pass  between 
the  hiyers  of  the  tentorium  along  with  a  branch  from  the  fourth  nerve,  and  then 
divides  into 


Lachrymal. 


Yrontal. 


Nasal. 


The  Lachrymal  is  the  smallest  of  the  tliree  branches  of  the  ophthalmic.  Not 
unfrequently  it  arises  by  two  filaments,  one  i'nnn  the  oplrtbulmic,  the  other  from 
the  fourth.     It  passes  forward  in  a  separate  tube  of  dura  mater  and  enters  the 
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Fui.  442.— Nerves  of  the  orbit  and  opJilhalmie  gangUon.    Side  view. 

orbit  through  the  narrowest  part  of  the  sphenoidal  fi.ssure.  In  the  orbit  it  runs 
ahmg  the  upper  border  of  the  External  rectus  muscle  with  the  lachrymal  artery, 
and  sends  off  a  recurrent  branch  which  joins  the  orbital  branch  of  the  superior 
maxillary  nerve,  and  occasionally  takes  the  place  of  the  temjjoral  branch  of  this 
nerve,  which  is  then  absent.  Within  the  lachrymal  gland  it  gives  off  several 
filaraent.s,  which  supply  the  gland  and  the  conjunctiva.  Finally,  it  pierces  the 
tarsal  ligaments,  ami  terminates  in  the  integument  of  the  upper  eyelid,  joining 
with  filaments  of  the  facial  nerve. 

The  Frontal  is  the  largest  division  of  the  ophihatraic,  and  may  be  regarded. 
both  from  its  size  and  direction,  as  the  continuation  of  the  nerve.  It  enters  the 
orbit  above  the  muscles  through  the  highest  and  broadest  part  of  the  sphenoidal 
fissure,  and  runs  forward  along  the  middle  line,  between  the  Levator  palpebral 
and  the  periosteum.  Midway  between  the  apex  and  base  of  the  orbit  it  divides 
into  two  branches,  supratrochlear  and  .supra-orbital. 

The  Hitpnitrorhhar  bntnch,  the  siualler  of  the  two,  passes  inward  above  the 
pulley  of  the  Superior  oblique  muscle,  and  gives  off  a  descending  filament,  which 
joins  with  the  infratrochlcar  branch  of  the  nasal  nerve.  It  then  escapes  from  the 
orbit  between  the  pulley  of  the  Superior  oblique  and  the  supra-orbital  foramen. 
curves  up  on  to  the  forehead  close  to  the  bone,  and  ascends  beneath  the  Corrugator 
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*  Bupercilii  andOccipito-frontalis  muscles,  and  supplies  the  integument  of  the  lower 
part  fjf  the  forehead  on  either  side  of  the  middle  line. 

The  8ii/*ra-orhi'fal  brttnck  passen  forwanl  through  the  supra-orbital  foramen, 
and  gives  off,  in  this  situation,  jmlpebrai  filaments  to  the  upper  eyelid.  It  then 
ascends  upon  the  forehead,  and  terminates  in  cutaneous  and  pericranial  branches. 
The  cHta7ieou8  braneheg^  two  in  number,  an  inner  and  an  outer,  supply  the 
integument  of  the  cranium  as  far  back  as  the  occiput.  They  are  at  first  situated 
beneath  the  Occipilo-frontalis,  the  inner  branch  perforating  the  frontal  portion  of 
the  muscle,  the  outer  branch  its  lendinous  aponeurosis,  ^^hi^  pencntnial  branchei 
are  distributed  to  the  pericranium  over  the  frontal  and  parietal  bones. 

The  Nasal  nerve  is  intermediate  in  size  between  the  frontal  and  lachrymal,  and 
more  deeply  placed  than  the  other  branches  of  the  ophthalmic.  It  enters  the  orbit 
between  the  two  heads  of  the  External  rectus,  and  passes  obli*tuely  inward  across 
the  optic  nerve,  beneath  the  Levator  palpebrre  and  Superior  rectus  muscles,  to  the 
inner  wall  of  the  orbit,  where  it  enters  the  anterior  ethmoidal  foramen,  immediately 
below  the  Superior  oblique.  It  then  enters  the  cavity  of  the  cranium,  traverses 
a  shallow  groove  on  the  front  of  the  cribriform  ]jlate  of  the  ethmoid  bone,  and 
passes  down,  through  the  slit  by  the  side  of  the  crista  galli,  into  the  nose,  where 
it  divides  into  two  branches,  an  internal  and  an  external.  "Vhe  internal  branch 
supplies  the  mucous  membrane  near  the  fore  part  of  the  septum  of  the  nose-  The 
external  hraueh  descends  in  a  groove  on  the  inner  surface  of  the  nasal  bone,  and 
supplies  a  few  filaments  to  the  mucous  membrane  covering  the  fore  part  of  the 
outer  wall  of  the  nares  as  far  as  the  inferior  spongy  bone ;  it  then  leaves  the 
cavity  of  the  nose,  between  the  lower  border  of  the  nasal  bone  and  the  upper  lateral 
cartilage  of  the  nose,  and,  passing  clown  beneath  the  Compressor  nasi,  supplies  the 
integument  of  the  ala  and  the  tip  of  the  nose,  joining  with  the  facial  nerve. 

The  branches  of  the  nasal  nerve  are  the  gartql/\ink,  eilimy^  and  infratrochlear. 

The  ffam/lionie  is  a  slender  branch,  about  half  an  inch  in  length,  which  usually 
arises  from  the  nasal,  between  the  two  heads  of  the  External  rectus.  It  passes 
forward  on  the  outer  side  of  the  optic  nerve,  and  enters  the  superior  and  posterior 
angle  of  the  ciliary  ganglion,  forming  its  superior  or  long  root.  It  is  sometimes 
joined  by  a  filament  from  the  cavernous  plexus  of  the  sympathetic  or  from  the 
superior  division  of  the  third  nerve. 

The  lorn/  ciliari/  nerves,  two  or  three  in  number,  are  given  off  from  the  nasal 
as  it  crosses  the  optic  nerve.  They  join  the  short  ciliary  nerves  from  the  ciliary 
ganglion^  pierce  the  posterior  part  of  the  sclerotic,  and,  running  forward  between 
it  and  the  choroid,  arc  distributed  to  the  ciliary  muscles,  iris,  and  cornea. 

The  infratrochlear  branch  is  given  off  just  before  the  nasal  nerve  passes 
through  the  anterior  ethmoidal  foramen.  It  runs  forward  along  the  upper  border 
of  the  Internal  rectus,  anrl  is  joined,  beneath  the  pulley  of  the  Superior  oblique, 
by  a  filament  from  the  supratnxdilear  nerve.  It  then  passes  to  the  inner  angle 
of  the  eye,  and  supplies  the  integument  of  the  eyelids  and  side  of  the  nose,  the 
conjunctiva,  lachrymal  sac,  and  caruncula  lachryraalis. 
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Ophtlialimc  QangUon  (Pigs.  442,  443). 

Connected  with  the  three  divisions  of  the  fifth  nerve  are  four  small  ganglia. 
With  the  first  division  is  connected  the  ophthahnk  ganglion  :  with  the  second 
division,  the  itpheno-palattne  or  Meckel's  ganglioti ;  and  with  the  third,  the  otie 
and  tntbmaxillartf  ganglia.  All  the  four  receive  sensory  filaments  from  the  fifth, 
and  motor  and  sympathetic  filaments  from  various  sources ;  these  filaments  are 
called  the  roots  of  the  ganglia. 

The  Ophthahmc,  Lenticular,  or  Ciliary  Qanglion  is  a  small,  (juadraugular, 
flattened  ganglion,  of  a  re<hlish-gray  color,  and  about  the  size  of  a  pin's  head, 
situated  at  the  back  part  of  the  orbit  between  the  optic  nerve  and  the  External 
rectus  muscle,  lying  generally  on  the  outer  side  of  the  ophthalmic  artery.  It  is 
enclosed  in  a  quantity  of  loose  fat,  which  makes  its  dissection  somewhat  difficult. 


Fuj.  443  — rian  of  the-  fifth  cninljil  utrve.    (Aflor  Flower.j 


Its    bramthes   of  communwafton^  or   roois^  are    iIiiol',  nil    uf  which    enter  its 
posterior  border.     One,  the  long  or  sensory  root,  is  derived  from  the  nasal  branch 
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f>f  the  ophthalmic  and  joins  its  superior  augle.  The  second,  the  short  or  motor 
root,  is  a  short,  thick  nerve,  occasioniilly  divideiil  into  two  parts,  which  is  derived 
from  the  hranch  of  the  third  nerve  to  the  Inferior  obIit[ue  muscle,  and  is  connected 
with  the  inferior  angle  of  the  ganglion.  The  third,  the  sympathetic  root,  is  a 
slender  filament  from  the  cavernous  plexus  of  the  sympathetic.  This  is  frequently 
hiended  with  the  long  root,  though  it  sometimes  passes  to  the  gan<rlion  sei>arately. 
According  to  Tiedemanu,  this  ganglion  receives  a  filament  of  conimunicutioo  from 
the  spheno-palatine  ganglion. 

Its  branches  of  dutrihution  are  the  short  ciliary  nerves.  These  are  delicate 
filaments,  from  six  to  ten  in  number,  which  arise  from  the  fore  part  of  the  ganglif*n 
in  two  bundles,  connected  with  its  superior  and  inferior  angles;  the  lower  bundle 
is  the  larger.  They  run  forward  with  the  ciliary  arteries  in  a  wavy  course,  one 
set  above  and  the  other  below  the  optic  nerve,  and  are  joined  by  the  long  ciliary 
nerves  from  the  nasal.  They  jtierce  the  sclerotic  at  the  hack  part  of  the  gb*be,  pass 
forward  in  delicate  grooves  on  its  inner  surface,  and  are  distributed  to  the  ciliary 
muscle,  iris,  and  cornea.  Tiedemann  has  described  one  small  branch  as  penetrating 
the  optic  nerve  with  the  arteria  centralis  retinse. 

Superior  Maxillary  Nerve  (Fig.  444). 

The  Superior  Maxillary,  or  second  division  of  the  fifth,  is  a  sensory  nerve.  It 
is  intermediate,  both  in  position  and  size,  between  the  ophthalmic  and  inferior 
ina.xillary.  It  commences  at  the  middle  of  the  Gasserian  ganglion  as  a  flattened 
plexiforra  band,  and  passes  forward  through  the  foramen  rotundum,  where  it 
becomes  more  cylindrical  in  form  and  firmer  in  texture.  It  then  crosses  the 
sphenn-maxillary  fossa,  enters  the  orbit  through  the  spheno-maxillary  fissure, 
traverses  the  infra-orbital  canal  in  the  floor  of  the  orbit,  and  appears  upon  the  face 
at  the  infra-orbital  foramen.'  At  its  terminatiftn  the  nerve  lies  beneath  the 
Levator  labii  superioris  muscle,  and  divides  into  a  leash  of  branches,  which  spread 
out  upon  the  side  of  the  nose,  the  lower  eyelid,  and  upper  lip,  joining  with  filaments 
of  the  facial  nerve. 

Branchm  *>/  Dis(ribufion,'-—^T'he  branches  of  this  nerve  may  be  divided  into  four 
groups  :  1.  Those  given  off  in  the  cranium.  2.  Those  given  off  in  the  spheno- 
maxillar}'  fo.ssa.     3.  Those  in  the  infra-orbital  canal.     4.  Those  on  the  face. 


In  the  cranium     .    .    . 
Spheno-maxillary  fossa 


Infra-orbital  canal 


On  the  face 


Meningeal. 

(  Orbital  or  temporo-malar. 

'  Spheno-palatine. 

(  Posterior  superior  dental. 

[  Middle  superior  dental. 

[  Anterior  superior  dental. 

(  Palpebral. 

-'  Kasal. 

\  Labial. 


The  meningeal  branch  is  given  off  directly  after  its  origin  from  the  Gasserian 
ganglion,  and  sujiplies  the  dura  mater,  communicating  with  a  meningeal  branch 
from  the  inferior  maxillary  nerve. 

The  orbital  or  temporo-malar  branch  arises  in  the  spheno-maxillary  fossa, 
enters  the  orbit  by  the  spheno-maxillary  fissure,  and  divides  at  the  back  of  that 
cavity  into  two  branches,   temporal  and  malar. 

The  tf^m^/oral  brttnch  runs  in  a  groove  along  the  outer  wall  of  the  orbit  (in  the 
malar  bone),  receives  a  branch  of  communication  from  the  lachrymal,  and, 
passing  through  a  foramen  in  the  malar  bone,  enters  the  temporal  fo.ssa.  It 
ascends  between  the  bone  and  substance  of  the  Temporal  muscle,  pierces  this 
muscle  and  the  temporal  fascia  about  an  inch  above  the  zygoma,  and  is  distributed 
to  the  integument  covering  the  temple  and  side  of  the  forehead,  communicating 


'  After  it  enters  the  infra-orbital  canal,  the  nerve  is  frequently  called  the  infrit-orbUni 
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with  the  facial  and  auricuIo-tettij)oral  branch  of  the  inferior  maxillary  nerve.  As 
it  pierces  the  temporal  fascia  it  gives  ofT  a  sk^rnlef  twig,  which  runs  between  the 
two  layers  of  the  fascia  to  the  outer  anf^le  of  the  orbit. 

The  mahtr  branch  passes  along  the  external  inferior  angle  of  the  orbit,  emerges 
upon  the  face  through  a  foramen  in  the  malar  bone,  and,  perforating  the  Orbicu- 
laris palpebrarum  muscle,  supplies  the  skin  on  the  prominence  of  the  cheek,  and 
is  named  stthcutatwuH  make.  It  joins  with  the  facial  and  the  paljiebral  bianehf« 
of  the  superior  tn axillary. 

The  spheno -palatine  branches,  two  in  number,  descend  to  the  spheno-palatine 
ganglion. 

The  posterior  superior  dental  branches  arise  from  the  trunk  of  the  nerve  just 
as  it  is  about  to  enter  the  infra-orbital  canal;  they  are  generally  two  in  number. 


Molur  rout. 


■v 


m 


Anriado-tempurnlf 
nrnv. 


^%u 


'  Pf" 


V  Pn 


FiQ.  4^.— DintdbutloQ  or  the  second  and  third  divUlotu  of  the  fiflh  nerve  and  submaxllUry  s&ngUou. 


but  sometimes  arise  by  a  single  trunk,  and  iramediaiely  divide  and  pass  downward 
on  the  tuberosity  of  the  superior  maxillary  bone.  They  give  off  several  twigs  lo 
the  gums  and  neighboring  parts  of  the  mucous  membnine  of  the  cheek  [*uperinr 
tjinffival  hniuchi's).  They  then  enter  the  posterior  dental  canals  on  the  zygomatic 
surface  of  the  sujierior  maxillary  bone,  and,  passing  from  behind  forward  in  the 
substance  of  the  Imne,  communicate  with  the  middle  dental  nerve,  and  give  off 
brunches  to  the  lining  membrane  of  the  antrum  and  three  twigs  to  each  of  the 
molar  teeth.  These  twigs  enter  the  foramina  at  the  apicn"*  i>f  the  fangs  and 
supply  the  pulp. 

The  middle  superior  dental  branch  is  given  off  from  the  superifu-  maxillary  nerve 
in  the  back  j»art  of  the  infra-orbital  canal,  and  ninr*  downwanl  i\nA  forward  in  a 
special  canal  in  the  outer  wall  of  the  antrum  to  sujiply  the  twnhicus])id  teeth.  Il 
communicates  with  the  posterior  and  anterior  dental  branches.     At  its  point  of 
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Cfimmunication  with  ihe  posterior  branch  is  a  slight  thickening  which  has  received 
the  name  of  the  (/a ni/li'<m  of  J^ah'titht  :  and  at  its  point  of  comnnmication  with  the 
anterior  branch  is  a  secon»i  enlargoment.  which  is  called  the  ganglion  of  Bockdah'k. 
Neither  of  these  is  pmhahly  a  true  ganglion. 

The  anterior  superior  dental  branch,  f>f  large  size,  is  given  off  from  the  supe- 
rior maxillary  nerve  just  before  its  exit  from  the  infra-orbital  foramen  :  it  enters  a 
special  canal  in  the  anterior  wall  of  the  anrntm.  and,  coui*sing  from  before  back- 
ward, divides  into  a  series  of  branches  which  supply  the  incisor  and  canine  teeth. 
It  communicates  with  the  middle  dental  branch,  and  gives  off  a  nasal  branch,  which 
passes  through  a  minute  canal  into  the  nasal  fossa,  and  supplies  the  mucous  mem- 
brane of  the  fore  part  of  the  inferior  meatus  and  the  tloor  f»f  this  cavity,  communi- 
cating with  the  naso-(ialatine  nerve  from  Meckel's  ganglion. 
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Fig.  445.— Tbc  sphcno-palAtlne  i^nriRHoti  and  Its  branches. 

The  palpebral  branches  pass  upward  beneath  the  Orbicularis  palpebrarum. 
They  supply  the  integument  and  conjunctiva  of  the  lower  eyelid  with  sensatiim. 
joining  at  the  outer  angle  nf  the  orbit  with  the  facial  nerve  and  malar  branch  of 
the  orbital. 

The  nasal  branclieB  pass  inward ;  they  supply  the  integument  *jf  the  side  of 
the  nose  and  join  with  the  nasal  branch  of  the  ophthalmic. 

The  labial  branches,  the  largest  and  most  numerous,  descend  beneath  the 
Levator  labii  superioris,  and  are  distributed  to  the  integument  of  the  upper  li|>, 
the  mucous  membrane  of  the  mouth,  and  labial  glands. 

All  these  branches  are  joined,  immediately  beneath  the  orbit,  by  filaments  from 
the  facial  nerve,  forming  an  intricate  plexus,  the  infra-orbital. 

Spheno-palatine  Ganglion  (Fig,  445). 

The  spheno-palatine  ganglion  (Menhcrit),  the  larg<»st  of  the  cranial  ganglia,  is 
deeply  placed  in  the  spheno-maxiliary  fos.sa.  close  to  the  sjdieno-palatine  foramen. 
It  is  triangular  or  heart-shaped,  of  a  reddish-gray  color,  and  is  situated  just  below 
the  superior  maxillary  nerve  as  it  crosses  the  fossa. 

JtJi  Brancftt'if  of  Communication. — Like  the  other  ganglia  of  the  fifth  nerve,  it 
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possesses  a  motor,  a  sensory,  and  a  sympathetic  root.  Its  sensori/  root  is  deriveJ 
from  the 8uj>erior  maxillary  nerve  through  its  two  spheno-palatine branches.  These 
branches  of  the  nerve,  given  off  in  the  sphenn-maxillary  fossa,  descend  to  the 
ganglion.  Their  fibres,  for  the  most  part,  jmss  in  front  of  the  ganglion,  as  they 
proceed  to  their  destination,  in  the  palate  and  nasal  fossa,  and  are  not  incorporate<l 
in  the  ganglionic  mass ;  some  few  of  the  fibres,  however,  enter  the  ganglion, 
constituting  its  sensory  root.  Its  motor  root  is  derived  from  the  facial  nerve 
through  (he  large  superficial  petrosal  nerve,  and  its  gi/mpathetic  root  from  the 
carotid  plexus,  through  the  large  deep  petrosal  nerve.  These  two  nerves  join 
together  to  form  a  single  nerve,  the  Vidian^  before  their  entrance  into  the 
ganglion. 

I^he  large  superficial  petrosal  branch  {nervus  petromts  »uperficHtli»  major)  is 
given  ofl'  from  the  intumescentia  ganglioformis  in  the  a^jueductus  Fallopii ;  it 
passes  through  the  hiatus  Fallopii ;  enters  the  cranial  cavity,  and  runs  forward 
contained  in  a  groove  on  the  anterior  surface  of  the  petrous  portion  of  the 
temporal  bone<^  lying  beneath  the  dura  mater  and  the  Gasserian  ganglion.  It 
then  enters  the  cartilaginous  substance  which  fills  in  the  foramen  Inceruni 
medium  basis  cranii,  and,  joining  with  the  large  deep  petrosal  branch,  forms  the 
Vidian  nerve. 

'f  he  lfrr(/e  thep  petrosal  hranch  (nervns  pftroftus  profunJHH)  is  given  oft'  from 
the  carotid  plexus,  and  runs  through  the  carotid  ciina!  on  the  outer  side  of  the 
internal  carotid  artery.  It  then  enters  the  cartilaginous  substance  which  fills  in 
the  foramen  lacerum  medium,  and  joins  with  the  large  superficial  j)etrosal  nerve 
to  form  the  Vidian. 

The  Vuh'an  twrre,  formed  in  the  cartilaginous  substance  which  fills  in  the  midrlle 
lacerated  foramen  by  the  junction  of  the  two  preceding  nerves,  passes  forward 
through  the  Vidian  canal,  with  the  artery  of  the  some  name,  and.  entering  the 
spheno-maxillary  fossa,  joins  the  posterior  angle  of  Meckel's  ganglion. 

Its  hranehes  of  dititribution  are  divisible  into  four  groups  :  asrciuihiff,  which 
pass  to  the  orbit;  descendhttf^  to  the  palate;  intenifah  to  the  nose;  and  posterior 
braneheSy  to  the  pharynx  and  nasal  fossae. 

The  itscendiHij  hramrht'tf  are  two  or  three  delicate  filaments  whirh  enter  the 
(►rbjt  by  the  sjib en o-m axillary  fissure  and  supply  the  periosteum.  Arnold  describes 
and  delineates  these  branches  as  ascending  to  the  optic  nerve.  Bock  describes  a 
branch  as  going  to  the  cavernous  sinus  to  communicate  with  the  sixth  ner\e,  and 
Tiedemann,  a  communicating  branch  to  the  ophthalmic  ganglion. 

The  desceudiuf/  or  palatine  branehcg  are  distributed  to  the  roof  of  the  mouth, 
the  soft  palate,  tonsil,  and  lining  niembrane  of  the  nose.  They  are  almost  a  direct 
continuation  of  the  spheno-tmlatine  branches  of  the  superior  maxillary  nerve,  and 
are  three  in  number — anterior,  middle,  and  posterior. 

The  anterior  or  larffe  palatine  nerve  descends  through  the  posterior  palatine 
canal,  emergens  upon  the  hard  palate  at  the  posterior  palatine  foramen,  and  passes 
forward  through  a  groove  in  the  hard  palate  nearly  as  far  as  the  incisor  teeth.  It 
supplies  the  gums,  the  mucous  membrane  and  glands  of  the  hard  palate,  and 
communicates  in  front  with  the  termination  of  the  naso-palatine  nerve.  While  in 
the  posterior  palatine  canal  it  gives  off  inferior  nanal  hranehcft,  which  enter  the 
nose  through  openings  in  the  palate  bone,  and  ramify  over  the  middle  meatus  and 
the  middle  and  inferior  spongy  bones;  and,  at  its  exit  from  the  canal  a  palatine 
branch  is  distributed  to  both  surfaces  of  the  soft  palate. 

The  middle  or  externftl  palatine  nenn-  descen<ls  through  one  of  the  accessory 
palatine  canals,  distributing  branches  to  the  uvula,  tonsil,  and  soft  palate.  It  is 
occasionally  wanting. 

The  posterior  or  nmaU  palatine  netve  descends  with  a  small  artery  through  the 
small  posterior  |>alatine  canal,  emerging  by  a  separate  opening  behind  the  posterior 
palatine  foramen.  It  supplies  the  Levator  palati  and  Azygos  uvulne  muscles,  the 
sofr   palate,  tonsil,  and  uvula.     The  middle  and  posterior  palatine  join  with   the 
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tonsilltir  branches  of  die  glosso-pharyngeal  to  forai  the  plexus  arountl  the  tonsil 
{('it'f  u iti8  totmllariH). 

The  internal  hranrhes  are  distributed  to  the  septum  and  uuler  wall  of  the  nasal 
fossje.     They  are  the  superior  nasal  (anterior)  and  the  naso-palatine. 

The  superior  nagal  branches  {anterior),  four  or  five  in  number,  enter 
the  back  part  of  the  nasal  fossa  by  the  spheno-palatine  foramen.  They 
sufiply  the  mucous  membrane  covering  the  superior  and  middle  spongy  bones, 
and  tliat  Itniuj:!;  the  posterior  ethmoidal  cells,  a  few  being  prolonged  to  the 
upper  and  back  part  of  the  septnm.  One  branch  is  continyed  on  to  the  inner 
surface  of  the  anterior  wall  of  the  antrum^  and  there  forms  a  communication 
with  the  anterior  dental  nerve.  At  the  point  of  communication  a  swelling 
exists,  denominated  ''  the  ganglion  of  Bochdalek,"  the  nature  of  which  seems 
to  be,  however,  uncertain. 

The  natto-pa fat ine  nerve  (Ootunnius)  a.ho  enters  the  nasal  fossa  through  the 
sphenopalatine  foramen,  and  passes  inward  across  the  roof  of  the  nose,  below 
the  orifice  of  the  sphenoidal  sinus,  to  reach  the  septum  ;  it  then  runs  obliquely 
downward  and  forward  along  the  lower  part  of  the  septum,  to  the  anterior  palatine 
foramen,  lying  between  the  periosteum  and  mucous  membrane.  It  descends  to  the 
roof  of  the  mouth  through  the  anterior  palatine  canal.  The  two  nerves  are  here 
contained  in  separate  and  distinct  canals,  situated  in  the  intermaxillary  suture, 
and  termed  the  foramina  of  Scarpa,  the  left  nerve  being  usually  anterior  to  the 
right  one.  In  the  mouth  they  become  uniteil,  supply  the  mucous  membrane 
behind  the  incisor  teeth,  and  join  with  the  anterior  palatine  nerve.  The  naso- 
palatine nerve  occasionally  furnishes  a  few  small  filaments  to  the  mucous  mem- 
brane of  the  septum. 

The  posterior  brant'hes  are  the  pharyngeal  (pterygo-palatine)  and  the  upper 
fiosterior  nasal  branches. 

Tlie  phart/mjeal  nerve  {pteri/go-palatinf)  is  a  small  branch  arising  from  the 
back  part  of  the  ganglion,  being  generally  blended  with  the  Viditin  nerve.  It 
passes  through  the  pterygo-palatine  canal  with  the  pterygo-palatine  artery,  and  is 
distributed  to  the  mucous  membrane  of  the  upper  part  of  the  pharynx,  behind  the 
Eustachian  tube. 

The    ttppt'r  pogterior  nasal  brancheg  are  a  few  twigs  given  off  from  the  posterior 
part  of  the  ganglion,  which  run  backward  in  the  sheath  of  the  Vidian  nerve  to 
the  mucous  membrane  at  the  back   part  of  the  roof,  septum,  and  superior  meatus 
of  the  nose  and  that  covering  the  end  of  the  Eustachian  tube- 
Inferior  Maxillary  Nerve  (Fig.  444). 

The  Inferior  Maxillary  Nerve  distributes  branches  to  the  teeth  and  gums  of 
the  lower  jaw.  the  integument  of  the  temple  and  external  ear,  the  lower  part  of 
the  face  and  lower  lip,  and  the  muscles  of  mastication  ;  it  also  supplies  the  tongue 
with  a  large  branch.  It  is  the  largest  of  the  three  divisions  of  the  fifth,  and  is 
made  up  of  two  root.s :  a  large  or  sensory  root  proceeding  from  the  inferior  angle 
of  the  Gasserian  ganglion ;  and  a  small  or  motor  root,  which  passes  beneath  the 
ganglion,  and  unites  with  the  sensory  root  just  affer  ifs  exit  thnnigh  the  foramen 
ovale.  Immediately  beneath  the  base  of  the  skull  this  nerve  (livides  into  two 
trunks,  anterior  and  posterior.  Previous  to  its  division  the  primary  trunk  gives 
off  from  its  inner  side  a  recurrent  (meningeal)  branch  and  the  nerve  to  the  Internal 
pterygoid  muscle. 

The  recurrent  branch  is  given  off  directly  after  its  exit  from  the  foramen 
ovale.  It  passes  backward  into  the  skull  through  the  foramen  spinosum  with  the 
middle  meningeal  artery.  It  diviiles  into  two  branches,  anterior  and  ])Osterior, 
which  accom|>any  the  main  divisions  of  the  artery  and  supply  the  dura  mater. 
The  anterior  branch  communicates  with  the  meningeal  branch  of  the  superior 
maxillary  nerve. 

The  internal  Pterygoid  Nerve,  given  off  from  the  inferior  maxillary  previous 
to  its  division,  is  intimately  connected  at  its  origin  with  the  otic  ganglion.     It  is  a 
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long  and  slender  branch,  which    passes   inward  to  enter  the  deep  surface  of  the 
InttM-nal  pterygoid  muscle. 

The  anterior  and  smaller  division,  which  receives  nearly  the  whole  of  the 
motor  root,  divides  into  branches  which  siijjply  the  umscles  of  mastication.  They 
are  the  masseteric,  deep  temporal,  buccal,  and  external  pterygoid. 

The  masseteric  branch  jjasses  outward,  above  the  External  pterygoid  muscle, 
in  front  of  the  teraporo-maxillary  articulation,  and  crosses  the  sigmoid  notch  with 
the  masseteric  artery  to  the  Masseter  muscle,  in  which  it  ramifies  nearly  as  far  as 
its  anterior  border.  It  occasionally  gives  a  branch  to  the  Temporal  muscle  and 
a  filament  to  the  articulation  of  the  jaw. 

The  deep  temporal  branches,  two  in  number,  anterior  and  posterior,  supply 
the  deep  surface  of  the  Temporal  muscle.  The  posterior  branchy  of  small  size,  is 
]>laced  at  the  back  of  the  temporal  fossa.  It  is  sometimes  joined  with  the  masse- 
teric branch.  The  anterior  hraiwh  is  reflected  ujiwanl  at  the  pterygoid  ridge  of 
the  sphenoid  to  the  front  of  the  temporal  fossa.  Sometimes  there  are  three  deep 
temjioral  branches,  the  third  branch  (^middle  deep  teniporal)  passing  outward 
over  the  External  pterygoid  muscle  to  enter  the  deep  surface  of  the  Temporal 
muscle. 

The  buccal  brancli  pa.sses  forward  between  the  two  heads  of  the  External 
pterygoid,  and  downward  beneath  the  inner  surface  of  the  coronoid  process  of  the 
lower  jaw,  or  through  the  fibres  of  the  Temporal  muscle,  to  reach  the  surface  of 
the  Buccinator,  upon  which  it  divides  into  a  superior  and  an  inferior  branch.  It 
gives  a  branch  to  the  External  pterygoid  during  its  passage  through  that  muscle, 
and  a  few  ascending  filaments  to  the  Temporal  muscle,  one  of  which  occasionally 
joins  with  the  anterior  branch  of  the  deep  temporal  nerve.  The  upper  bninrJi 
supplies  the  integument  and  upper  part  of  the  Buccinator  muscle,  joining  with 
the  facial  nerve  round  the  facial  vein.  The  lower  Itraneft  passes  forward  to  the 
angle  of  the  mouth  :  it  supplies  the  integument  and  Buccinator  muscU\  as  well  as 
the  mucous  membrane  lining  the  inner  surface  of  that  muscle^  and  joins  the  facial 
nerve.' 

The  External  Pterygoid  Nerve  is  most  frequently  derived  from  the  buccal,  but 
it  may  be  given  off  separately  from  the  anterior  trunk  of  the  nerve.  It  enters  the 
muscle  on  its  inner  surface. 

The  posterior  ami  larger  division  of  the  inferior  maxillary  nerve  is  for  the 
most  part  sensory,  but  receives  a  few  filaments  from  the  motor  root.  It  divides 
into  three  branclies  :  auriculo-temporal,  lingual  (gustatory),  and  inferior  dental. 

The  Auriculo -temporal  Nerve  generally  arises  by  two  roots,  beneath  which  the 
middle  meningeal  artery  passes.  It  runs  backward  beneath  the  External  ptery- 
goid muscle  to  the  inner  side  of  the  neck  of  the  lower  jaw.  It  then  turns  upward 
with  the  temporal  artery,  between  the  external  car  and  condyle  of  the  jaw,  under 
cover  of  the  parotid  gland,  and,  escaping  from  beneath  this  structure,  ascends 
over  the  zygoma  and  divides  into  two  tem})oral  branches. 

The  branehes  of  eommuHicatwn  are  with  the  facial  and  with  the  otic  ganglion. 
The  branches  of  communication  with  the  facial,  usually  two  in  number,  pass 
forward  from  behind  the  neck  uf  the  condyle  of  the  jaw,  to  join  this  nerve  at  the 
posterior  border  of  the  Masseter  muscle.  They  form  one  of  the  principal 
branches  of  communication  between  the  facial  and  the  fifth  nerve.  The  tilamenls 
of  communication  with  the  otic  ganglion  are  derived  from  the  commencement  of 
the  auriculo-temporal  nerve. 

The  branches  of  diistrihution  are — 

Auricular,  inferitir  and  superior.  Articular. 

Branches  to  the  meatus  auditorius.  Parotid. 

Temporal,  anterior  and  posterior. 

The  inferior  auricular  arises  behind  the  articulation  of  the  jaw,  and  is  distrib- 

'  There  seems  to  be  no  n.'n.s<>n  to  doubt  ibat  ilie  bruK'h  wipplyinit  the  Buccinator  muscle  i«  enthr- 
ly  a  nerve  of  ordinary  tteiisation,  and  tlmt  the  true  luolor-itupply  of  tbiii  muscle  is  from  th«  (nciiL 
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ted  to  the  ear  below  the  external  me.atus:  other  filaments  twine  round  the 
interna!  raaxiJlary  artery  and  comnumicate  with  the  sympathetic.  The  superior 
auricular  arises  in  front  of  the  external  ear,  and  supplies  the  integument  cover- 
ing the  tragus   and  pinna. 

BrnncheH  to  the  meatua  awlttoritin,  two  in  ntimber,  arise  from  the  jioint  of 
eommunication  between  the  auriciilo-temporal  and  facial  nerves,  and  are  distrib- 
uted to  the  meatus. 

A  hrant'h  to  the  temporo-maxillart/  artieulation  is  usually  derived  from  the 
auriculo-temporal  nerve. 

The  parotid  hranehes  supply  the  parotid  gland. 

The  anterior  temporal  accompanies  the  temporal  artery  to  the  vertex  of  the 
skull^  and  supplies  the  integument  of  the  temporal  region,  communicating  with 
the  facial  nerve  and  the  temporal  branch  of  the  temporo-malar  from  the  superior 
maxillary.  The  posterior  tfmporal^  the  smaller  of  the  two,  is  distributed  to  the 
upper  j>art  of  the  pinna  and  the  neighboring  tissues. 

The  Lingual  Nerve  (gustatory)  supplies  the  papil!i«  and  mucous  membrane  of 
the  tongue.  It  is  deeply  placed  throughout  the  whole  of  its  course.  It  lies  at 
first  beneath  the  External  pterygoid  muscle,  together  with  the  inferior  dental 
nerve,  being  placed  to  the  inner  side  of  the  latter  nerve,  and  is  occasionally 
joined  to  it  by  a  branch  which  crosses  the  internal  maxillary  artery.  The  chorda 
tympani  also  joins  it  at  an  acute  angle  in  this  situation.  The  nerve  then  passes 
betw^een  the  Internal  pterygoid  muscle  and  the  inner  side  of  the  ramus  of  the 
jaw,  and  crosses  ohlittuely  to  the  side  of  the  tongue  over  the  Stylo-glossus 
muscle,  and  then  between  the  Hyo-glossus  muscle  and  deep  part  of  the  submaxil- 
lary gland  :  the  nerve  lastly  runs  across  Wharton's  duct,  an<l  along  the  side  of 
the  tongue  to  its  apex*  ^J^^o  inimeiiiately  beneath  the  mucous  membrane. 

The  braih'ht's  of  communivaffon  are  with  the  facial  through  t!ie  chorda  tympani, 
the  inferior  dental  and  hypoglossal  nerves,  and  the  submaxillary  ganglion.  The 
branches  to  the  submaxillary  ganglion  are  two  or  three  in  number  ;  those  con- 
nected with  the  hypoglossal  nerve  form  a  plexus  at  the  anterior  margin  of  the 
Hyo-g!ossus  muscle. 

The  branches  of  distribution  are  few  in  number.  They  supply  the  mucous 
membrane  of  the  mouth,  the  gums,  the  sublingual  gland*  the  filiform  and  fungi- 
form papillae  and  mucous  membrane  of  the  tongue;  the  terminal  filaments  com- 
municate, at  the  tip  of  the  tongue,    with   the  hypoglossal  nerve. 

The  Inferior  Dental  is  the  largest  of  the  three  branches  of  the  inferior  max- 
illary^  nerve.  It  passes  downward  with  the  inferior  dental  artery,  at  first  beneath 
the  External  pterygoid  muscle,  and  then  between  the  internal  lateral  ligament 
and  the  ramus  of  the  jaw  to  the  dental  foramen.  It  then  passes  forward  in  the 
dental  canal  of  the  inferior  maxillary  bone,  lying  beneath  the  teeth,  us  far  as  the 
mental  foramen,  where  it  divides  into  two  terminal  brunches,  incisor  and  mental. 

The  branches  of  the  inferior  dental  are,  the  mylo-liyoiil,  dental,  incisive,  and 
mental. 

The  mj/lo-kt/oid  is  derived  from  the  inferior  dental  just  as  thai  nerve  is  about 
to  enter  the  dental  foramen.  It  descends  in  a  groove  on  the  inner  surface  of  the 
ramus  of  the  jaw,  in  which  it  is  retained  by  a  process  of  fibrous  membrane.  It 
reaches  the  under  surface  of  the  Mylo-hyoid  muscle,  and  supplies  it  and  the 
anterior  belly  of  the  Digastric,  occasionally  sending  one  or  two  filaments  to  the 
submaxillary  gland. 

The  dottal  branches  supply  the  molar  and  bicuspid  teeth.  They  correspond 
in  number  to  the  fangs  of  those  teeth :  each  nerve  entering  the  orifice  at  the 
point  of  the  fang  and  supplying^  the  pulp  of  the  tooth. 

The  inrisivc  braneh  is  continued  onward  within  the  bone  to  the  middle  line, 
and  supplies  the  canine  and  incisor  teeth. 

The  mental  branch  emerges  from  the  bone  at  the  mental  foramen,  and  divides 
beneath  the  Depressor  anguli  oris  into  two  or  three  branches ;  one  descends  to 
supply  the  skin  of  the  chin,  and  another  (sometimes  two)  ascends  to  supply  the 
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skin  and  inucoufl  membrane  of  tbe  lower  lip.    Tliese  branches  communicate  freely 
witb  tbe  facia!  nerve. 

Two  small  ganglia  are  connected  with  the  inferior  maxillary  nerve — the  otic 
with  the  trunk  of  the  nerve,  and  the  sidimaxillary  with  its  lingual  branch. 

Otic  Qanglion  (Fig.  440). 

The  Otic  Clanglion  {Aruohfit)  is  a  small,  oval-shaped,  flattened  ganglion  of  a 
reddish-gray  color,  situated  immediately  below  the  foramen  ovale,  on  the  inner 
surface  of  the  inferior  maxillary  nerve,  and  round  the  origin  of  the  internal  ptery- 
goid nerve.  It  is  in  relation,  cxtcrnalb/^  with  the  trunk  of  tbe  inferior  maxillary 
nerve,  at  tbe  jioint  where  the  motor  root  joins  the  sensory  portion ;  iniernaUtf, 
with  the  cartilaginous  part  of  tbe  Eustachian  tube,  and  the  origin  of  the  Tensor 
palati  musele;  behind  it  is  the  middle  meningeal  artery, 

Bntneheif  nf  Vommunit'atwft, — Tbis  ganglion  is  connected  with  the  internal 
pterygoid  branch  of  the  inferior  maxillary  nerve  b}"  two  or  three  short,  delicate 
filaments.  From  this  it  ma^'  obtain  a  motor  root,  and  pos.sihly  also  a  sensory  root, 
as  these  filaments  from  tbe  nerve  to  the  Internal  pterygoid  may  contain  sensory 
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Fig.  4»6.— The  otic  ganglion  and  Its  ItrBnchcs. 

fibres.  It  communicates  with  tbe  glosso-pharyngeal  and  facial  nerves  through  tbe 
small  superficial  petrosal  nerve  continued  from  the  tympanic  plexus  (page  779), 
and  through  tbis  communication  it  probably  receives  its  sensory  root  from  the 
glosso-pharyngeal  and  its  motor  root  from  the  facial;  its  communication  with  the 
sympathetic  is  effected  by  a  filament  from  the  plexus  .surrounding  tbe  middle 
meningeal  artery.  Tbe  ganglion  also  communicates  with  the  aiiriculotemporal 
nerve.  This  is  probably  a  branch  from  tbe  glosso-pharyngeal  which  passes 
to  the  ganglion,  and  through  it  and  the  auriuulo-temporal  nerve  to  the  parotid 
gland. 

Its  branches  of  diiftrihution  are  a  filament  to  the  Tensor  tympani  and  one  to  the 
Tensor  palati.  The  former  passes  backward  on  tbe  outer  side  of  the  Eustachian 
tube  :  the  latter  arises  from  the  ganglion,  near  the  origin  of  the  internal  ptervgoid 
nerve,  and  passes  forward.  The  fibres  of  these  nerves  arc,  however,  mainly  derived 
from  tbe  nerve  lo  tbe  Internal  ])terygoid  muscle.  It  also  gives  off  a  small  com- 
municating  branch  to  the  chorda  tympani. 
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Submaxillary  Oanglioxi  (Fig.  444). 

The  submaxillary  ganglion  is  of  smull  size,  fusiform  in  shape,  and  situated 
above  the  deep  portion  <(f  the  subraaxillary  gland,  near  the  posterior  border  of  the 
Mylo-hyoid  muscle,  being  connected  by  filaments  with  the  lower  border  of  the 
lingual  (gustatory)  nerve. 

Hranvbeis  of  (Jommunicaiion. — This  ganglion  is  connected  with  the  lingual 
(g«8tatory)  nerve  by  a  few  filamentB  which  join  it  sejtarately  at  its  fore  and  baek 
j>art.  It  also  receives  a  branch  from  the  chorda  tympani.  by  which  it  communicatee 
with  the  facial,  and  corainunieates  with  the  sympathetic  by  filaments  from  the 
sympathetic  plexus  arouml  the  facial  artery. 

Branches  of  Dktrihuthn, — These  are  five  or  six  in  number:  they  arise  from 
the  lower  jiart  of  the  ganglion,  and  8up|dy  the  mucous  membrane  of  the  mouth  and 
Wharton's  duct,  some  being  lost  in  the  ftiibmaxilhiry  gland.  The  branch  of  com- 
munication fi'om  the  lingual  to  the  f«tre  part  of  the  gangliim  is  by  some  regarded 
as  a  branch  of  distribution,  by  which  filaments  of  the  chorda  tympani  i»ass  from 
the  ganglion  to  the  nerve,  and  by  it  are  conveyed  to  the  sublingual  gland  and  the 
tongue. 

Surface  Marking.— It  will  be  seen  from  the  alMjve  dewTiption  ihat  \\\i*.  throe  lemiinal 
branches  itt'tho  three  divt.sioNs  ulthe  fifth  nerve  em^r/Jie  frnm  foramina  in  the  Iwme.s  (}f  the  skull 
and  face  on  to  the  face:  l!ie  leroiintd  branch  of  the  first  division  emerjfing  throu^rh  the  suijra- 
orbital  t'orarai?!!;  that  of  the  second  throupji  the  infra-orbital  foramen;  and  the  third  through 
the  mental  toramen.  The  supra-orbital  foraaieu  is  situated  at  t!ie  junction  of  the  internal 
und  ipithllc  third  of  the  supraorbital  anh  between  the  internal  and  externa!  angular  processes. 
If  a  straijtfht  line  if*  drawn  IVnni  tliis  point  to  the  lowi-r  border  of  the  inlerior  maxillary  bonCj  so 
that  it  pa.sses  Iwtween  the  two  bicuspid  teeth  in  hoxh  jaws,  it  wilS  pa.ssovcr  the  infra-orbital  and 
mental  tbratuina.  the  former  bcinjr  situated  about  one  centimetre  Uwo-fifths  of  an  int-hl  Ix-knvthe 
nmrtriu  of  the  orbii,  and  the  latter  varying'  in  position  according  to  tlic  a^^e  of  the  individual. 
In  the  adult  it  is  midway  between  the  upper  and  lower  borders  of  the  inJt.'rior  maxillary  bone  ; 
in  the  child  it  is  nearer  the  lower  border ;  and  in  the  edentulous  jaw  of  old  age  it  is  close  to  the 
upper  margin. 

Surgical  Anatomy. — The  fifth  nerve  may  l>e  aiFected  in  its  entirety,  or  its  sensorj'  ^^x  motor 
root  may  he  affected,  or  one  <d'  its  t>n«iary  main  divisions.  Iti  injury  to  the  sensor>*  root  there  is 
anaisthesia  of  the  wiinle  ot"  tlie  side  of  the  face  on  the  side  of  the  lesion,  with  the  exception  of 
the  skin  over  the  parotid  eland  ;  inseasibility  of  the  conjunctiva,  followed  by  dcstruetive  inflam- 
mation of  the  cornea,  partly  from  loss  of  trophic  influence,  and  partly  fntm  the  irritation  pr<3- 
dueed  by  the  nresenee  of  foreien  bfjdies  on  it,  which  are  not  iH-rt'civeil  by  the  patietit,  and  iJiere- 
fore  not  expelled  by  the  act  of  winking  ;  dryness  of  the  nose,  loss  to  a  cnnsidenible  extent  of  the 
sense  of  taste,  and  diminished  secretion  of  the  lachrymal  and  salivary  plauiis.  In  injury  to  the 
motor  root  there  is  impaired  action  of  the  lower  jaw  from  paralysis  of  the  nmscles  of  mastication 
on  the  affected  side. 

The  fifth  nerve  is  often  the  seat  of  neuralgia,  uiul  each  of  the  three  divisions  !»as  been 
divided  or  a  portion  of  the  nerve  excised  for  this  affection.  The  supra-orbital  nerve  may  be 
exf>osed  by  making  an  incision  an  inch  and  a  half  in  length  along  the  supra-orbital  maririn  below 
the  eyebrow,  which  is  to  be  drawn  upward,  the  centre  of  the  incision  correspontling  to  the  supra- 
orbital notch.  The  skin  and  Orbicularis  pali>ebr.iruni  having  been  divided,  tlte  nerve  e:tn  be 
easily  found  emerging  from  the  notch  and  lying  in  simie  lo^jse  cellular  tissue.  It  slmuld  be  drawn 
up  l)y  a  blutJt  hook  and  divided,  or,  what  is  better,  a  portion  of  it  removed.  The  infra-(»rbital 
nerve  has  Inn^n  divided  at  its  exit  by  an  incision  on  the  cheek  ;  or  the  floor  of  the  orbit  has  lu'en 
cx|H>sed,  the  infra-orbital  canal  opened  up.  and  the  anterior  part  of  the  nerve  resected  ;  or  the 
whole  nerve,  together  with  Meckel's  ganglion  Jis  far  back  as  the  loramcJi  rotumlum,  lias  been 
removed.  This  latter  oj)eration.  though  undoubtedly  a  .severe  proeeeding,  appears  to  have  Ix-en 
tbllowed  by  ihe  Itest  results.  The  operation  is  performed  as  follows :  The  .superior  maxillary 
hone  is  first  ex jxKHcd  by  a  T-shaped  ineisirm,  one  limb  passing  along  the  lower  margin  of  the  orbit, 
the  other  from  the  centre  of  this  vertically  d<twn  the  cheek  to  the  angle  of  the  nioutli.  The 
nerve  is  then  found,  divided,  and  a  piece  of  silk  tied  to  it  as  a  guide.  A  small  trephine  (one- 
haif  inch)  is  then  ai>plied  to  the  l>one  l*e!ow,  but  iiiclntling,  the  infra-orbital  foramen,  and  the 
antrum  opened.  The  trephine  is  now  applied  to  the  posterior  wall  of  the  luitrum,  and  the 
spheno-tuaxillary  fossa  expo,sed.  The  infra -orbital  e:inal  is  now  openeil  up  from  below  by  fine 
cutting-pliers  or  a  chisel,  and  the  nerve  drawn  down  into  the  trephine  hole,  it  being  held  on  the 
stretch  oy  means  of  the  piece  of  silk;  it  is  severed  with  fine  curved  scissors  as  near  the  foramen 
rotundum  as  pos.Hible,  any  branches  coming  off  from  the  gangUon  being  alsij  divided.'  The 
inferior  dental  nerve  has  been  divided  at  its  exit  from  the  foramen  by  an  incision  made  through 
the  mucous  membrane  where  it  is  reflected  from  the  alveolar  process  on  to  the  lower  lip:  or  a 
portion  of  the  nerve  has  been  resected  by  an  incisioji  on  the  cheek  through  the  Masseter  muscle, 

•  t'arnochan,  Avwr,  Joum.  Med.  Science,  1858,  p.  136, 
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exposing  the  outer  surface  of  the  ramus  of  the  jaw.  A  trephine  was  then  applied  over  the 
jwsition  of  the  inferior  dental  fornmen  and  the  outer  talde  rcniovctJ,  so  as  to  expose  the  inferior 
dental  eanal.  The  nerve  was*  dissft-ted  out  of  the  portion  of  the  canal  exposed,  and,  having  been 
divided  uftor  its  exit  from  the  mental  foramen,  it  was  hy  traetirni  on  the  eiid  cxpose<i  in  the 
trei«hine  hole,  ilniwn  out  entire,  and  cut  off  as  hiph  up  us  ]xis.sihlc.'  The  inferior  dental  nen'e 
has  also  Won  divided  hy  an  incinlon  witliin  the  uiftuth,  the  Ixmy  point  itruartJinp  the  inferior 
dental  for.unen  tormina'  the  ^uide  to  the  nerve.  The  huceal  nerve  may  Iw  divided  by  un  ineision 
throu^rh  the  mueous  lueiubmne  of  the  niuoth  and  the  Bumnator  just  in  front  of  the  anterior 
border  of  the  ramus  of  the  lower  jaw  (8tim»on}. 

The  tinKual  {gusUitoryj  nerve  in  m"c;tstonally  divided  with  the  view  of  relieving  the  pain  in 
Ciineeroiis  <iiseaH(*  of  the  touifue.  This  may  be  done  in  that  part  of  its  course  where  it  lies  below 
ami  behind  the  last  molar  tooth.  If  a  line  is  dmwn  from  the  middle  of  the  ertiwn  of  the  last 
molar  tooth  to  the  an^de  of  the  jaw,  it  will  cross  the  nerve,  which  lies  alx»ut  half  an  inch  Ijohind 
the  tooth,  parallel  to  the  hulirin^  alveolar  ridge  on  the  inner  side  of  the  l>mly  of  ihe  bone.  If 
the  knife  is  entered  three-<piartcrs  of  an  inch  behind  and  below  the  hist  molar  tooth  and  carrie*! 
down  to  the  lM>ne.  the  nerve  will  be  divideil.  Hilton  divided  it  upposite  the  second  molar  tooth, 
where  it  is  ctivered  only  by  (he  mucous  membrane,  and  Lucas  [uills  the  ton  true  forwanl  ami  over 
to  the  opjwsite  side,  when  the  nerve  can  be  seen  standing  out  as  a  firm  ctmi  under  the  mueoug 
mendinine  by  the  side  of  the  tonpue.  and  can  be  easily  seized  with  a  slnirp  hook  and  divided  or 
u  jiorlion  excised.  This  is  a  simple  enough  operation  on  the  emlaver,  but  when  the  disease  i* 
extensive  and  has  exten<ted  to  the  floor  of  the  mouth,  as  is  generally  the  case  when  divisioa  of 
the  nerve  is  required,  the  oj-wration  is  not  practicable. 


Sixth  Nerve  (Fig.  442). 

The  Sixtli  or  A-Mucent  Nerve  supidies  the  External  rectus  imuscle.  Its  supers 
ficitjl  oriffin  is  hy  several  filatuents  from  the  constricted  part  of  the  pyramid  close 
to  the  poiis.^  or  from  the  lowtn*  border  of  the  pons  itself  in  the  groove  between  this 
body  and  the  medulla.  Its  deep  ori(/in  is  a  little  lower  than  the  mot<tr  root  of  the 
fiftliv  iitt<l  close  to  the  median  line,  beneath  the  anterior  portion  of  the  faeciculus 
teres  on   the  floor  of  the  fourth   ventricle. 

The  nerve  pierces  the  dura  mater  on  the  basilar  surface  of  the  sphenoid  hone, 
runs  through  a  notch  immediately  below  the  posterior  clinoid  process,  and  enters 
the  OHvernous  sinua.  It  jtasses  forward  through  the  sinus,  lying  on  the  outer  side 
of  the  internal  carotid  artery.  It  enters  the  orbit  throu|ih  the  sphenoidal  fi.'^sure, 
and  lies  above  the  ophthalmic  vein,  from  which  it  is  separated  by  a  lamina  of  dum 
mater.  It  then  passes  between  the  two  heads  of  the  External  rectus,  and  is  dis- 
tributed to  that  muscle  on  its  ocular  surface. 

Branchen  of  Communication. — It  is  joined  by  several  filaments  from  the  carotid 
and  cavernous  plexus,  by  one  from  Meckel's  ganglion  (Boek).  and  another  from 
the  ophthalmic  nerve. 

The  above-mentioned  nerve,  as  well  as  the  third,  fourth,  and  the  ophthalmic 
division  of  the  fifth,  as  they  pass  to  the  orbit,  bear  a  certain  relation  to  each  other 
in  the  cavernous  sinus,  at  the  sphenoidal  fissure,  and  in  the  cavity  of  the  orbit, 
which  will  now  be  described. 

In  the  caveriious  ftinus  (Fig,  384)  the  third,  fourth,  and  ophthalmic  division  of 
the  fifth  are  place<l  on  the  outer  wall  of  the  sinus,  in  their  numerical  order  both 
from  above  downward  and  from  within  outward.  The  sixth  nerve  lies  at  the 
outer  side  of  the  internal  carotid  artery.  As  these  nerves  pa»s  forward  to  the 
sphenoidal  fissure,  the  third  and  fifth  nerves  become  divided  into  branches,  atid 
the  sixth  approaches  the  rest,  ao  that  their  relative  position  becomes  considerably 
changed. 

In  the  sphenoidal  Jissure  (Fig.  447)  the  fourth  and  the  frontal  and  lachrymal 
divisions  of  the  oidithalmie  lie  upon  the  same  plane,  the  former  being  most 
internal,  the  latter  external,  and  they  enter  the  cavity  of  the  <>rbit  above  the  mus- 
cles. The  remaining  nerves  enter  the  orbit  between  the  two  heads  of  the 
Externa!  rectus.  The  superior  division  of  the  third  is  the  highest  of  these; 
beneath  this  lies  the  nasal  branch  of  the  ophthalmic;  then  the  inferior  division  of 
the  third;  ami  the  sixth  lowest  of  all. 

In  the  orbit  the  fourtli  ami  the  frontal  ami  lachrymal  divisions  of  the  opbthal- 

'  Mears,  7Vri««.  Am^r.  Surg.  Ataoc.,  vol  iL  p.  469. 
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mic  lie  on  the  same  plane  immeiliately  beneath  the  periosteum,  the  fourth  nerve 
being  internjil  and  resting  on  the  iSuperior  obliijue,  the  frontal  resting  on  the 
Levator  paljtehrae,  and  the  lachrvmal  on  the  External  rectus.  Next  in  order 
comes  the  superior  division  of  the  third  nerve,  lying  immediately  beneath  the 

Lachrymol. 


kO 


Superior  division  of  id. 
Nasal. 
'^Inferior  divinon  of  Sd. 
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Via.  447.— Relatfonn  of  structures  pttsalng  through  the  uphvQoidal  fissure. 

Superior  rectus,  and  then  the  nasal  branch  of  the  ophthalmic,  crossing  the  optic 
nerve  from  the  outer  to  the  inner  side  of  the  orbit.  Beneath  these  is  found  the 
optic  nerve,  surrounded  in  front  by  the  ciliary  nerves,  and  having  the  lenticular 
ganglion  on  its  outer  side,  between  it  and  the  External  rectus-  Below  the  optic 
is  the  inferior  division  of  the  third  anil  the  sixth,  which  lies  on  the  outer  side  of 
the  orbit. 

Surgical  Anatomy. — The  sixth  nerve  is  more  frequently  involved  in  fractures  of  the  base 
of  thf  skull  than  any  other  of  the  erani.il  nerves.  The  result  of  jmmlysiji  of  thi»  nerve  is  internal 
or  convergent  8<iutnt.  When  injured  so  that  its  functiun  is  destroyeil,  there  is,  in  uddition  lo 
the  paralysis  of  the  Extennd  rci'tus  muscle,  often  a  certain  auiuunt  of  etjntnvction  of  the  pupli, 
because  some  of  the  Hympatlietio  tibren  to  the  radiating  muscle  of  the  iris  pass  along  with  this 
nerve. 

Seventh  Nerve  (Figs.  448,  449,  450). 

The  Seventh  or  Facial  Nerve  (portio  dura)  is  the  motor  nerve  of  all  the  mus- 
cles of  expression  in  the  face  and  of  the  Platysma  and  Buccinator,  the  muscles  of 
the  External  ear,  the  posterior  belly 

of  the  Digastric,  and  the  8tylo-hyoid.  Ff"^''^ 

Through  its  chorda  tvmi)ani  it  sup-  Eaemai  pomtai.. 

,.         IT-  1*       'v        ..       »  Small  tuperflciat  petioml. 

plies  the    LlUgUallS;    by  its     tymjja-        Large  auperjleiai  peiru»al, 

nic  branch  the  Stapedius.    Its  mper-  mtumueefUia  gangiit^mv^. 

ficial  origin  is  from  the  lateral  tract  of 

the  medulla  oblongata,  in  the  groove 

between  the  olivary  and   restiforra 

bodies.     Its  deep  nritjin   is  from  a 

nucleus  on   the  floor  of  the   fourth 

ventricle,  a  little  below  and  external 

to  the  nucleus  of  the  sixth,  above  the  level  of  the  auditory  striRe* 

The  auditory  nerve  (portio  molUgjMes  to  its  outer  side,  and  between  the  two 
is  a  small  fasciculus  (portio  inter  duram  et  mollem  of  Wrisberg.  or  para  inffrmedia), 
which  arises  from  the  medulla  and  joins  the  facial  nerve  in  the  internal  auditory 
meatus.  At  its  origin  it  is  frequently  connected  with  both  the  nerves  between 
which  it  lies. 

The  facial  nerve,  firmer,  rounder,  and  smaller  than  the  auditory,  passes  forward 
and  outward  upon  the  middle  peduncle  of  the  cerebellum,  and  enters  the  internal 
auditory  meatus  with  the  auditory  nerve.  Within  the  meatus  the  facial  nerve  lies 
first  to  the  inner  side  of  the  auditory,  and  then  in  a  groove  upon  that  nerve.  The 
pars  intermedia  is  placed  between  the  facial  and  auditory  nerves  in  the  internal 
■     auditory  meatus  ;  a  few  of  its  fibres  fretpently  pass  into  the  auditory  nerve,  while 
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Fig.  448,— The  course  mid  connecUons  of  theHaciul  nerve 
In  the  temporal  bone. 
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the  remainder  join  the  faoinl.     At  the  bottom  of  tl»o  meatus  it  is  connected  to  ' 
nerve  by  one  or  two  slender  filaments. 

At  the  bottom  of  ihi^  meatus  tlie  faehil  nerrc  enters  the  acjueducttis  Fallopii, 
and  follows  the  serj»entine  course  of  thiit  canul  throiifrh  tlie  petrous  portion  of  the 
temporal  bone,  from  its  commencement  at  the  interniil  meatus  to  its  termination 
at  the  stylo-mastoid  foramen.  It  is  at  first  directed  outward  toward  the  inner 
wall  of  the  tympanum,  where  it  forms  a  re<ldish  gniiglifitrm  swelling  {mtuim'srt'ntia 
(/ftufflt'oftirmls,  ov  ijcfdfultttr  gatigli'tn),  and  is  jitiued  by  several  nerves  :  then  bending 
suddenly  backward,  it  runs  iti  the  internal  wall  of  the  tympanum,  above  the 
fenestra  ovalis,  and  at  the  back  of  that  cavity  passes  vertically  downward  behind 
the  tympanum  to  the  stylo-tnastoid  foramen.  On  emerging  from  this  aperture  it 
runs  forward  in  the  substance  of  the  parotid  gland,  crosses  the  external  carotid 
artery,  and  divides  behind  the  ramus  of  the  lower  jaw  into  two  primary  branches, 
t»nijioro-fariaf  and  rtTrico-fticiaf.,  from  which  numerous  offsets  are  distributed  over 
the  side  of  the  head,  face,  and  up]»er  part  of  the  neck,  supplying  the  superficial 
muscles  in  these  regions.  As  the  primary  branches  and  their  offsets  diverge  from 
each  other  they  present  somewhat  the  appearance  of  a  fdrd's  claw  ;  hence  the 
name  *tf  pfnt  an8i'n'itHf<  is  given  to  the  divisions  of  the  facial  nerve  in  an*!  near  the 
parotid  gland. 

The  communications  of  the  facial  nerve  may  be  thus  arranged  : 


In  the  internal  auditory  meatus 


Ie  the  atjueductus  Fallopii 


At  its  exit  from  the  stylo-mastoi 
foramen .... 


\Vitli  the  auditory  nerve. 

With    Meckel's    ganglion    by    the    large 

superficial  petrosal  nerve. 
With    the    otic    ganglion    by    the    small 
■(        superficial  petrosal  nerve. 

With    the    sympathetic    on    the    middle 

meningeal   by  the  external  superficial 

^      petrosal  nerve. 

^  With  the  glosso-pharyngeal. 

With  the  pneumogastric. 

i<l  V    With  the  carotid  t 


....„.„.  ..,.  plexus. 

With  the  auricularis  magnus. 
^  With  the  auriculo-temporal. 


On  the  fiice With  the  three  divisions  of  the  fifth. 

In  the  internal  auditory  meatus  some  minute  filaments  pass  between  the  facial 
and  andttory  nerves. 

Opposite  the  hiatus  Fallopii  the  gangltform  enlargement  on  the  facial  nerve 
communicates  with  Meckel's  ganglion  by  means  of  the  large  superficial  petrosal 
nerve,  which  forms  its  motor  mot;  with  the  otic  ganglion,  by  the  small  superficial 
petrosal  nerve;  and  with  the  sympathetic  filaments  accompanying  the  middle 
meningeal  artery,  by  the  external  petrosal  (Bidder).  From  the  gangliform  enlarge- 
ment, according  to  Arnold,  a  twig  is  sent  back  to  the  auditory  nerve. 

At  its  exit  from  the  stylo-mastoid  foramen  it  sends  a  twig  to  the  glosso- 
pharyngeal, another  to  the  pneumogastric  nerve,  and  communicates  with  the 
carotid  plexus  of  the  sympathetic,  with  the  great  auricular  branch  of  the  cervical 
plexus,  with  the  auriculo-temporal  branch  of  the  inferior  maxillary  nerve  in  the 
parotid  gland,  and  on  the  face  with  the  terminal  hnmches  of  the  three  divisjious 
of  the  fifth. 

BRANCHE.S    OF    DiSTRIBtTION. 

Within  the  aqueductos  Fallopii  .   .    ,4     s    m' 

^  *         I   Chorda  lympani. 

4    .^       .,-        ,1       .1  ^  -1  f  Posterior  Auricular. 

At  Its  exit  from  the  stylo-mastoid  )  pit^.j^tnc 

*^'"'^™^" 1  Stvio-hvoid. 


r»m.  uilh  AiHolti'^ 


T"  rflrithrun  rtf. 


ToocctPiTO  rBO***  ' 


Fio.  «9.— Plan  of  the  fticlal  ncrre.    (After  Flower.) 

The  tympanic  branch  u rises  fruin  the  nerve  opposite  the  pyramid;  it  passes 
throu<!;h  a  small  canal  in  the  pyramid  and  supplies  the  Stapedius  muscle. 

Tlie  chorda  tympani  is  ^iven  oft*  from  the  facial  as  it  passes  vertically  doM*n- 
ward  at  the  back  of  the  tympanrim,  about  a  cjuarter  of  an  inch  before  it.sexit  fnun 
the  stylo-raaiitoid  foramen.  It  passes  from  below  upward  and  forward  in  a 
distinct  canal,  and  enters  the  cavity  of  the  tympanum  thnui|rh  an  aperture  {itrr 
chorda'  posteriiin)  on  its  posterior  wall  between  the  opening  of  the  mastoid  cells 
and  the  attachment  of  the  membranii  tympani,  and  becomes  invested  with  mucous 
membrane.  It  passes  forward  through  the  cavity  of  the  tympanum,  between  the 
handle  of  the  malleus  and  vertical  ramus  of  the  incus,  to  its  anterior  inferior 
an^^le,  and  emerges  from  that  cavity  through  a  foramen  at  the  inner  end  of  ihe 
(llaserian  fisswre,  which  is  called  the  iter  rhi/rfhr  itntrrius,  or  cmtal  of  Hm^uicr. 
It  then  descends  between  the  two  Pterygoid  muscles,  meets  the  lingual  nerve 
at  an  acute  angle,  and  accompanies  it  to  the  submaxillary  gland;  part  of  it  then 
joins  the  submaxilhiry  ganglion ;  the  rest  is  continued  onward  into  the  proper 
nniscular  fibres  of  the  tongue — the  Inferior  lingualis  muscle.  A  few  of  its  fibres 
prr)bably  [las.s  through  the  submaxillary  ganglion  to  the  sublingual  gland.  Before 
joining  the  lingual  nerve  it  receives  a  small  communicating  branch  from  the 
otic  ganglion. 

The  Posterior  auricular  ner7e  arises  close  to  the  stylo-mastoid  foramen,  and 
passes  upward  in  front  of  the  mastoid  process,  where  it  is  joined  by  a  filament 
from   the   auricular  branch  of   the   pneumogastric,  and   communicates   with  the 
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umstoid  brancli  of  the  auriciilaria  magnns  and  with  the  small  occi|iital.  As  \T 
asfends  between  the  laeatus  and  ma.Htoid  process  it  divides  into  two  branches. 
The  iturk'uhir  branch  supplies  the  Ketrahens  aurem  and  the  small  muscles  on  the 
cranial  siirface  of  the  pinna.  The  occipital  branch,  the  larger,  passes  backward 
along  the  superior  curved  line  of  the  occipital  hotie»  and  supplies  the  occipital 
jjortion  of  the  Occiplto-frontalis. 

The  digastric  branch  usually  arises  by  a  common  trunk  with  the  Stylo-byoid 
branch:  it  divides  into  several  filaments^  which  supply  the  posterior  belly  of  the 


' 


Tfruxinations 
'of  XHprntrochlrar^ 

^of  iitfralrochletir 
of  wutU. 
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FtG.  4fiO,-The  nerves  of  Uic  hcalp.  face,  nnrl  side  of  the  neck. 

Digastric;  one  of  these  perforates  that  muscle  to  join  the  glosso-pharyngeal  nerve. 

The  atylo-hyoid  is  a  long  sleniler  branch,  which  passes  inward,  entering  the 
Stylo-hyoid  muscle  about  its  middle;  it  communicates  with  the  sympathetic 
filaments  on  the  external  carotid  artery. 

The  Temporo-facial,  the  hirper  of  the  two  tenninal  branches,  passes  upwanl 
-_jd  forward  through  the  parotid  glands,  crosses  the  external  carotid  artery  and 
temporo-maxillary  vein,  and  passes  over  the  neck  of  the  condyle  of  the  jaw,  neing 
conuecte<l  in  this  situation  with  the  aiiriculo-temporal  branch  of  the  inferior 
maxillary  nerve,  and  divides  into  branches  which  are  distributed  over  the  temple 
and  upper  part  of  the  face ;  these  are  divided  into  three  sets — temporal,  malar,  and 
infra-orbital. 
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The  temporal  branches  cross  the  zygoma  to  the  leinporal  region,  supplying  the 
Attrfihens  and  Attollens  aurem  muscles,  and  join  with  the  temporal  branch  of  the 
temporo-maxillary,  <a  bmnch  of  the  superior  maxiUary,  and  with  the  auricul*.- 
temporul  hranch  of  the  iufenor  maxillary.  The  more  anterior  branches  supply  the 
frontal  portion  of  the  Uccipito-frontalis,  the  Orbicularis  palpebrarum,  and  Corruga- 
tor  8ui)ercilii  muscles,  joining  with  the  supra-orbital  and  lachrymal  branches  of 
the  opbtbalmic. 

The  mtdar  hranffn'S  [ntss  across  the  malar  bone  to  the  outer  ani^le  of  the  orbit, 
where  they  supply  the  Orbicularis  palpebrarum  muscle,  joining  with  filaments  from 
the  lachrymal  nerve;  others  supply  the  lower  eyelid,  joining  with  filaments  of  the 
malar  branch  {mbcufftuetts  nMiie)  of  the  superior  maxillary  nerve. 

The  iNfra-firbi'taJ,  of  larger  size  than  the  rest,  ])ass  borizontnlly  forward  to  be 
distributed  between  the  lower  margin  of  the  orbit  and  the  moutb.  The  nuperjivitai 
branrhe»  run  beneath  the  skin  and  above  the  superficial  muscles  of  the  face,  which 
they  supply  :  some  branches  are  distributed  to  the  Pyramidalis  nasi,  joining  at  the 
inner  angle  of  the  orbit  with  the  infra  trochlear  and  nasal  branches  of  the 
ophthalmic.  The  deep  branches  pass  beneath  the  Zygomatici  and  the  Levator  labii 
superioris,  supplying  them  and  the  Levator  anguli  oris^  and  form  a  plexus  {infra- 
orhi'tal)  by  joining  with  the  infra-orbital  branch  of  the  su])erior  maxillary  nerve 
and  the  buccal  branches  of  the  cervico-facial.  This  branch  also  supplies  the 
Levator  labii  superioris  alfeque  nasi  and   the  small  muscles  of  the  nose. 

The  Cervico-facial  division  of  the  facial  nerve  passes  obliquely  downward  and 
forwaril  through  the  parotid  gland,  crossing  the  external  carotid  artery.  In  this 
situation  it  is  joined  by  branches  from  the  great  auricular  nerve.  Opposite  the 
angle  of  the  lower  jaw  it  divides  into  branches  which  are  distributed  on  the  lower 
half  of  the  face  and  upper  part  of  the  neck.  These  may  be  divided  into  three  sets 
— biiccul,  supramaxillary,  and  inframuxillary. 

The  hu'^caf  branches  cross  tlie  Masseter  muscle.  They  supply  the  Buccinator 
and  Orbicularis  oris,  and  join  with  the  infra-orbital  branches  of  the  teraporo-facial 
division  of  the  nerve,  and  with  filaments  of  the  buccal  branch  of  the  inferior 
maxillary  nerve. 

The  tiHprtt/nftrillari/  branehcs  pass  forward  beneath  the  Platysma  and 
Depressor  anguli  oris,  supplying  the  muscles  of  the  lower  lip  and  chin,  and 
communicating  with  the  mental  branch  of  the  inferior  dental  nerve. 

The  infra mftxilbirtf  branches  run  forward  beneath  the  Platysma,  and  form  a 
series  of  arches  across  the  side  of  the  neck  over  the  suprahyoid  region.  One  of 
these  branches  4lescenda  vertically  to  join  with  the  superficialis  colli  nerve  from 
the  cervical  plexus ;  others  supply  the  Platysma. 

Surgical  Anatomy.— The  facial  nerve  is  niitrt'  fiw^uenily  i)an:dyzed  thau  any  of  the  other 
of  the  cranial  nerves.  The  jiiiraly.sis  tnay  depend  either  npini  (1)  central  eauf»cs — (*.  t'.  hlond-clots 
or  intracranial  tinnorH  presHinu;  un  the  nerve  hcfure  its  entrance  inta  t!ie  interniil  auditory  meatus. 
It  is  also  one  of  the  nerves  involved  in  "bulbar  paralysis.*'     Or  (2)  it  may  be  paralyzed  m  its 

Ca^e  through  the  petrtms  bone  by  damage  (lue  to  middle-ear  disetise  or  by  fraetares  of  the 
.  Or  f.f)  it  may  l>e  affected  at  or  after  its  exit  from  the  stjlo-mastoid  foramen.  This  is 
commonly  known  as  **  Bell's  paruly.Hi.s.'*  It  tnay  ha  due  to  exposure  to  cold  or  to  iiyurv  of  tlie 
nerve,  inther  froai  accidental  woiimls  of  the  face  or  during  some  surgical  operation,  as  removal 
uf  parotid  tumors,  o|rt;riinL»  of  ah»_-esses,  or  o|X'rations  on  the  lower  jaw. 

When  the  cau.scis  eentral  the  sixth  nerve  i^  usually  also  paralyzed,  and  there  is  hemiplegia 
(Ml  the  r»pjn)site  side.  In  tlieso  cases  the  clei^trieal  reactions  are  the  same  a.s  in  health  ;  whereas 
when  the  paraly.sjs  is  ia  the  eoarsc  of  the  tver\e  the  reaetion  is  \isuaUy  lost.  When  the  nerve  is 
puralyzed  in  the  petrous  b»jne,  in  addition  to  the  jiarjlysis  of  the  mu.s<*les  of  expresstion  there  is 
loss  of  ta.*ite  in  the  anterior  part  of  the  tongue,  and  the  patient  is  unable  to  recofrnize  the  ditfer- 
enee  between  hitters  and  nwcets,  acids  and  salines,  from  involvement  of  the  chorda  (ynipuni. 
The  mouth  is  tlry,  because  tlie  .salivary  glands  are  not  secreting,  and  the  sense  of  hearing  i.s 
afFeetcd  from  paralysis  of  the  Staf>ediu.s.  When  tiie  caase  of  the  jjarab^sis  is  from  fracture  of 
the  ba.se  of  the  skull,  the  auditory  nerve  and  the  petrosal  nerves,  wliieh  are  connected  with  the 
intumcsccntia  gangliotormis,  arc  alsj  involved.  When  the  injury  is  after  the  exit  of  the  nerve 
from  the  stylomastoid  foramen,  all  the  muselcs  of  ex])rcssJon,  except  the  l^^nator  jiulpcbnc, 
t<)^ether  with  the  posterior  Ix-lly  of  the  Digastric  and  Stylodiyoid.  are  paraly7A?d.  Tliere  is 
BliUMithness  of  the  foreheatl  and  the  patient  is  unabI«Mo  frown:  the  eyelids  eannot  be  closed 
and  the  lower  lid  droops,  trn  that  the  puuetum  is  no  longer  iu  contact  with  the  globe,  and  the 
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tears  run  down  tho  cbwk  ;  there  i.s  8moothne.s8  of  ihoehfek  and  loss  of  the  nasc-Ialjial  furrow; 
the  nostril  cannot  bo  liilatod ;  the  mouth  is  drawn  to  the  sound  side,  and  there  is  inability  to 
whistle;  iood  foUeets  tietwei-n  the  eheck  and  gum  from  itaralviiis  of  the  Bnccinntor.  The  facial 
nerve  is  at  fiiuJt  iei  cases  of  sso-called  ''histrionic  sjiasm,  '  whieh  eonsitsts  in  an  almowt  constanl 
and  uncniitrolhible  twitching  of  the  nmsclen  ui"  tlie  face.  This  twitehinLr  Is  sometimes  so  scTet« 
us  to  cause  ik'reat  dii!»etjniff*rt  and  annoyanee  tu  the  patient  and  to  interfere  with  sleep,  ant!  for 
its  relief  the  faeial  nerve  has  been  ,streti:hed.  The  operation  is  performed  by  making  an  iitclsiun 
b4:'hind  the  ear  iiv>m  the  roctt  of  the  mastoid  proeeas  to  the  ajiirle  of  the  jaw.  The  parotid  is 
turned  forward,  and  the  dissection  carried  along  the  anterior  Wrder  of  the  Slenio-mastoid  mus- 
cle and  in;u'*toid  process  mitil  the  npjier  bonier  <d' the  posterior  belly  of  the  Digastric  is  found. 
The  nerve  is  parallel  to  this  on  abcmt  a  level  of  the  middle  of  the  unisioid  prwess.  When  foui)d« 
the  nerve  must  be  stretched  b\'  passing  a  blunt  book  beneath  it  and  pulliuii  it  forward  and  out- 
ward.    T(M>  great  force  must  not  be  used,  for  fear  of  permanent  injury  to  the  nerve. 

Eighth  Nerve. 

The  Eighth  or  Auditory  Nerve  ( putiio  moUiH)  i«  the  special  nerve  of  the  sense 
of  hearing,  being  distributed  extdusively  to  the  internal  ear. 

It.s  supfrjirttil  oritfin  is  ffoni  the  groove  between  the  olivarv  and  restiform 
bodies  at  the  lower  border  of  the  pons.  It  lies  external  to  ihe  facial  nerve.  It 
ha.s  two  det*p  oriffina :  1.  From  a  prominence,  the  auditorif  fubfreh;  on  ihe  outer 
side  of  the  inferior  fovea  on  the  floor  of  the  fourth  ventricle.  2.  From  a  nucleus 
situated  at  the  lateral  angle  ttf  the  same  ventricle.  The  nnditory  nerve  winds 
round  the  rcstifonu  body,  and  passes  forward  ncross  the  [losterior  border  of  the 
middle  peduncle  of  the  cerebelliiin,  in  coinpnny  with  the  fucbil  nerve,  from  which 
it  is  partially  .se])arated  by  a  .small  artery  (auditory).  It  then  enters  the  internal 
auditory  meatus  with  the  facial  nerve-  At  the  botttmi  uf  the  meatus  it  receive.s 
one  or  two  filament.s  from  the  facial  nerve,  and  then  divides  into  two  branches, 
cochlear  iuu\  cfsfifnihtr,  ubleb  are  distributed,  the  former  to  the  cochlea,  the  latter 
to  the  vestibule  and  semicircuhir  caiials.  The  auditory  nerve  is  soft  in  texture 
(hence  the  mmne  p<>rtio  mftlliif),  and  is  destitute  of  netirilemma.  The  distribution 
of  the  auditory  nerve  in  the  internal  ear  will  he  found  described  along  with  the 
anatomy  of  that  organ  in  a  .*<ubsequent  page. 

Surgical  Anatomy. — The  auditory  nerve  is  fre^juently  injured,  together  with  the  facial 
nerve,  in  fhicturcs  of  the  middle  fo.s.sa  of  the  base  of  the  skull  impheating  the  inten>al  audifon' 
meatus.  The  nerve  may  l>e  either  torn  across,  produclmi  permanent  deafm*ss,  or  it  may  l^»e 
bruised  or  pressed  upon  by  extravasiited  hlofxl  or  inflammatory  exudation,  when  the  deathes!» 
will  in  all  probability  be  temporary.  The  nerve  nniy  also  tw;  injured  by  violent  blows  oi»  the 
head  without  fraetnre,  and  deafness  may  ari.se  from  loud  explosion.s  fnmi  dynamite,  etc  ,  j>n;»b 
itbly  from  some  le.Hion  of  this  nerve,  which  is  more  liable  to  be  injured  tlian  the  other  cmni»l 
nerves  on  uiTount  of  Its  .Htrncture.  The  test  thai  the  nerve  is  destroyed  and  that  the  deafncfs  is 
not  due  to  sonu^  lesion  *>f  the  auditory  a]ii>aratns  is  obtained  by  placing  a  vil»rating  tuniniftork 
on  the  head.  The  vibmtiirns  will  Ix'  heura  in  cases  where  the  auditory  apj^aratus  is  at  fault,  but 
not  in  cases  of  destruction  of  the  auditory  nerve. 


Ninth  Pair  (Figs.  451,  452,  453). 

The  Ninth  or  Olosso-pharyngeal  Nerve  (Figs.  4.31.  452,  453)  is  distributed,  as 

it.s  name  implies,  to  the  tongue  and  pharynx,  being  the  nerve  of  sensation  to  the 
inucotis  membrane  of  the  pharynx,  fuuces,  and  tonsil,  and  a  special  nerve  of  tasle 
to  all  the  parts  of  the  tongue  to  which  it  is  distributed.  Its  utiperficial  origin 
is  by  three  or  four  filaments  closely  connected  together,  from  the  upper  part 
of  lite  medulla  oblongata,  in  the  groove  between  the  olivary  and  the  restiform 
body, 

lis  deep  origin  may  be  traced  through  the  fasciculi  of  the  lateral  tract  to  m 
nucleus  of  gray  matter  at  the  lower  part  of  the  floor  of  the  fourth  ventricle, 
beneath  the  inferior  fovea,  below  the  inner  nucleus  of  the  auditory  nerve,  and 
above  that  of  the  luicumc.gastric.  From  its  superficial  origin  it  passes  outward 
across  the  flocculus,  and  leaves  the  skull  at  the  central  part  of  the  jugular  fora- 
men, in  a  separate  sheath  of  the  dura  mater,  in  front  of  the  pneuinogaslric  and 
spinal  accessory  nerves  (Fig.  •38G).  In  its  passage  through  the  jtigular  foramen 
it  grooves  the  lower  border  of  the  petrous  portion  of  the  temporal  bone,  and 
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Fig.  451.— Nerves  of  the  eighth  pnir, 
their  origin,  gHiiglla,  and  eotutnuuipa- 
tioris. 

It  is  of  very  small  size,  aiiri 
It  is  usually  regariled 


at  its  exit  from  the  skull  passes  forward  between  the  jugular  veiu  and  internal 
carotid  artery,  and  descends  in  front  of  the  latter  vessel,  and  beneath  the  styloid 
process  and  the  muscles  connected  with  it,  to  the  lower  border  of  the  Stylo- 
ytliaryngeus.  The  nerve  now  curves  inward,  forming  an  arch  on  the  side  of  the 
neck,  and  lying  upon  the  Stylo-jdiaryngeus  and  Mid- 
dle c«>nstrictor  of  the  pharynx,  above  the  superior 
laryngeal  nerve.  If  then  passes  beneath  the  Hyo-  ^ 
glossus,  and  is  finally  distributed  to  the  mucous  y 
membrane  of  the  fauces  and  base  of  the  tongue,  and 
the  mucous  glands  of  the  mouth  and  tonsil. 

In  passing  through  the  jugular  foramen  the  nerve 
presents,  in  succession,  two  gangliform  enlarge- 
ments. The  superior,  the  smaller,  is  called  the^/M</- 
ulnr  (/an</liftn ;  the  inferior  and  larger,  llie  petrous 
tfamfh'on,  or  the  ijangUon  of  Ander»ch. 

The  superior,  or  jugular,  ganglion  is  situated  in  the 
upper  part  of  the  groove  in  which  the  nerve  is  lodged 
during  its  passage  through  the  jugular  foramen, 
involves  only  the  lower  part  of  the  trunk  of  the  nerve, 
as  a  segmentation  from  the  lower  ganglion. 

The  inferior,  or  petrous,  ganglion  is  situated  in  a  depression  in  the  lower  bor- 
der of  the  petrous  portion  of  the  temporal  bone;  it  is  larger  than  the  former  and 
involves  the  whole  of  the  fibres  of  the  nerve.  From  this  ganglion  arise  those 
filaments  which  connect  the  glosso-[iharyngeal  with  the  pneumogastric  and  s^'m- 
pa  the  tic  nerves. 

The  branches  of  communication  are  with  the  pneuiii< ►gastric,  sympathetic,  and 
facial. 

The  branches  to  the  pneumogastric  are  two  tilameuts,  arising  from  ihe  petrous 
ganglion,  one  to  its  auricular  branch,  and  one  to  the  upper  ganglion  of  the 
pneumogastric. 

The  branch  to  the  sympathetic,  also  arising  from  the  petrous  ganglion,  is  con- 
nected with  the  superior  cervical  ganglion. 

The  branch  of  communication  with  the  facial  perforates  the  posterior  belly  of 
the  Digastric.  It  arises  from  the  trunk  of  the  nerve  below  the  petrous  ganglion, 
and  joins  the  facial  just  after  its  exit  from  the  stylo-mastoid  foramen. 

Ihe  hranehcH  of  dintribution  are  the  tympanic,  carotid,  pharyngeal,  muscular, 
tonsillar,  and  lingiutl. 

The  tympanic  branch  {Jacohmna  nerve)  ari.ses  from  the  petrous  ganglion,  and 
enters  a  small  bony  canal  in  the  lower  surface  of  the  petrous  porti<ui  of  the  tem- 
poral bitne,  the  lower  opening  of  which  is  situated  on  the  bony  ridge  which  sej)- 
arates  the  carotid  canal  from  the  jugular  fossa.  It  ascends  to  the  tympanum, 
enters  that  cavity  by  an  aperture  in  its  floor  close  to  the  inner  wall,  and  divides 
into  branches  which  are  contained  in  grooves  upon  the  surface  of  the  promontory, 
forming  the  tympanic  plexus. 

Its  branrht'x  ofdintrifiutioti  are — one  to  the  fenestra  rotunda,  one  to  the  fenestra 
ovalis,  and  one  to  the  lining  membrane  of  the  tym|)anHm  and  Eustachian  tube 

Its  branches  of  communication  are  three,  and  occupy  sej>arate  grooves  oti  the 
surface  of  the  promontory.  One  branch,  the  smaU  deep  pet  rami  arches  forward 
and  downward  to  the  carotid  canal  to  join  the  carotid  plexus.  A  second,  the 
lontj  petromi  nerve,  runs  forward  through  a  canal  dose  to  or  in  the  processus 
cocldeariformis  and  enters  the  foramen  lacerum  medium,  where  it  joins  the 
cai'otid  ]»lexus  of  the  .sympathetic,  and  generally  the  large  superficial  petrosal 
nerve.  The  third  branch  runs  upward  through  the  substance  of  the  petrous  por- 
tion of  the  temporal  bone.  In  its  course  it  passes  by  the  gangliform  enlargement 
of  the  facial  nerve,  and,  receiving  a  connecting  filament  from  it,  becomes  the 
ttmffU  superficial  petrosal  nerve.  This  nerve  enters  the  skull  through  a  small 
aperture  situated  external  to  the  hiatus  P'allopii  on  the  anterior  surface  of  the 
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■  petrous  bone,  courses  forward  across  the  base  of  the  skull,  and  t-mergcs  thn)ugh 

■  a  foramen  in  the  middle  fossa  (sometimes  in  the  fommen  ovale),  and  joins  the  otic 
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The  carotid  branches  (iescend  along  the  trunk  of  the  internal  carotid  artery  as 
far   as   its    commencement,  communicating  with  the  pharyngeal  branch   of  the 
pneumogajitricand  with  branches 
of  the  sympathetic. 

The  pharyngeal  branches  are 
three  or  four  filaments  which 
unite  opposite  the  Middle  con- 
strictor of  the  pharynx  with  the 
pharyngeal  branches  of  the  pneu- 
mogastric,  the  external  laryngeal, 
and  sympathetic  nerves  to  form 
the  pharyngeal  plexus,  branches 
from  which  perforate  the  muscu- 
lar coat  of  the  pharynx  to  sup-  !^^^^K^\W^--'i 
]tly  the  muscles  and  mucous 
membrane. 

The  muscular  branch  is  dis- 
tributed to  the  vStylo-pharyngeua. 

The  tonsiUar  branches  supply 
the  tonsil,  forming  a  plexus  (ctr- 
fuhts    t<m»iJlaris)    around     this  ^^^ 

body,   from  which   branches  are  f  ijWKMfT  !   ^  tn/^nar  ianr,gtaL 

iHstributed  ti»  the  soft  palate  and 
fauces,  where  they  communicate 
with  the  i*alatine  nerves. 

The  Ungual  branches  are  two 
in  number:  one  supplies  the 
circum vallate  papillae  and  the 
mucous  membrane  covering  the 
surface  of  the  base  of  the  tongue  ; 
the  other  perforates  its  substance, 
and  supplies  the  mucous  mem- 
hmne  and  follicidar  glands  of 
the  tongue  and  anterior  surface 
of  the  epiglottis. 
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Tenth  Pair  (Figs.  452,  453). 
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The  Tenth  or  Pnenmogastric 
Kerve  (ufrvus  vai^int  or  par 
vagum)  has  a  more  exten.sive 
distribution  than  any  of  the 
other  crania!  nerves,  passing 
through  the  neck  and  thorax  to 
the  up|wr  part  of  the  abdomen. 
It  is  composed  of  both  motor  and 
sensory  fibres.  It  supplies  the 
organs  of  voice  and  respiration 
with  motor  and  sensory  fibres, 
and  the  pharynx,  oesophagus, 
stomach,  and  heart  with  motor 
fibres.  Its  gujyerficwl  ork/ifi  is 
by  eight  or  ten  filanjcnts  from 
the  groove  between  the  olivary  and  the  restiform  body  below  the  glosso-pharyn- 
geal ;  its  ^ircp  orii/tu  may  be  traced  through  the  fasciculi  of  the  oiedulla,  to 
terminate  in  a  nucleus  of  gray  matter  at  the  lower  part  of  the  floor  of  the 
fourth    ventriclu,    below    and    continuous    with    the    nucleus    of  origin    of    the 
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Fio.  453.— Course  and  distributloa  of  theelghtt)  pair  of  nerval. 
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glosso-pharyngeiil.  The  filaments  become  united  hthI  forra  a  flat  cord,  which 
passes  outward  beneath  the  tioeeulus  lo  the  juj^uhir  foramen,  through  which 
it  emerges  from  the  cranium.  In  passing  through  this  opening  the  pneu- 
mogastric  accompanies  the  npinal  accessory,  being  contained  in  the  same 
sheath  of  dura  mater  witli  it,  a  membranous  septum  separating  it  from  the 
glosso-pharvngeal,  which  lies  in  front  (Fig.  380).  The  nerve  in  this  situation 
presents  a  wefl-raarked  ganglionic  enlargement,  which  is  called  the  jugular  gnti- 
glloti,  or  the  f/anglion  of  the  root  of  the  pneumoqastric :  to  it  the  accessory  part 
of  the  spinwl  accessory  nerve  is  connected  bv  one  or  two  filanrents.  After  the  exit 
of  the  nerve  from  the  jugular  foramen  tlie  nerve  is  joined  by  the  accessory  pnrii<»n 
of  the  spinal  accessory,  and  enlarged  into  a  second  gangliform  swelling,  called  the 
ffaiffjb'oti  hifen'us,  or  the  gatiglwn  of  thv  trunk  ff  the  nerve,  through  which  the 
fibres  of  the  spinal  accessory  pass  unchanged,  being  principally  distrihnted  to  th©j 
pharyngeal  and  superior  laryngeal  branches  of  the  vagus ;  but  some  of  the  fila 
ments  from  it  are  continued  into  the  trunk  of  the  vagus  below  the  ganglitm,  to  he 
distributed  with  the  recurrent  laryngeal  nerve,  and  probably  also  with  the  cardiac 
nerves.  The  nerve  passes  vertically  down  the  neck  within  the  sheath  of  the  carotid 
vessels  lying  between  the  internal  carotid  artery  and  internal  jugular  vein  as  far  as 
the  thyroid  cartilage,  and  then  between  the  same  vein  and  the  common  carotid  to 
the  root  of  the  neck.  Here  the  course  of  the  nerve  becomes  different  on  the  two 
sides  of  the  body. 

On  the  right  side  the  nerve  passes  across  the  subclavian  artery  between  it  and 
the  right  innominate  vein,  and  descends  by  the  side  of  the  trachea  to  the  back  part 
uf  the  root  of  the  lung,  where  it  spreads  out  in  a  plcxiform  network  {posterior  pul- 
mojiarg),  from  the  lower  part  of  which  two  cords  descend  upon  the  oesophagus,  on 
which  they  divide,  forming,  with  branches  from  the  opposite  nerve,  the  oesophageal 
plexus  {plexiiH  githr):  below,  these  branches  are  collected  into  a  single  cord,  which 
runs  along  the  back  [lart  of  the  (esophagus,  enters  the  abd<mien,  and  is  distributed 
to  the  posterior  surface  of  the  stomach,  joining  the  left  side  of  the  solar  plexus,  and 
sending  filaments  to  the  splenic  plexus  and  a  considerahle  branch  to  the  coeliac 
plexus. 

On  tlie  Itft  »ith'  the  pneiiraogastric  nerve  enters  the  chest  between  the  left 
carotid  and  snbclavian  arteries,  behind  the  left  innuniituite  vein.  It  crosses  the 
arch  of  the  aorta  and  descends  behind  the  root  of  the  left  lung,  fornnng  the  poste- 
rior pulnionart/  plexus^  and  along  the  anterior  stirface  of  the  oesophagus,  where  it 
unites  w  ith  the  nerve  of  the  right  side  in  forming  the  plexus  guise,  to  the  stomach, 
distributing  branches  over  its  anterior  surface,  some  extending  over  the  great 
i^uf-de-sac,  and  others  along  the  lesser  curvature.  Filaments  from  these  branches 
enter  the  gastro-hepatic  omentum  and  join  the  hepatic  plexus. 

The  ganglion  of  thi^  root  is  of  a  grayish  color,  circular  in  fonn,  about 
two  lines  in  diameter,  and  resembles  the  ganglion  on  the  large  root  of  the  fifth 
nerve. 

Connecting  Branchfs. — To  this  ganglion  the  accessory  portion  of  the  spinal 
accessory  nerve  is  connected  by  several  delicate  filaments :  it  also  has  a  communi- 
cating twig  with  the  petrous  ganglion  of  the  glosso-pharyngeal,  w^ith  the  facial 
nerve  by  means  of  its  auricular  branch,  and  with  the  sympathetic  by  means  of  ati 
iiscending  filament  from  the  superior  cervical  ganglion. 

The  ganglion  of  the  trunk  (inferior)  is  a  plexiform  cord,  cylindrical  in 
form,  of  a  reddish  color,  and  about  an  inch  in  length  ;  it  involves  the  whole 
of  the  fibres  of  the  nerve,  and  passing  through  it  is  the  accessory  portion  of 
the  spinal  accessory  nerve,  which  blends  with  the  pneumogastric  below  the 
ganglion,  and  is  then  principally  continued  into  its  pharyngeal  and  superior 
laryngeal  branches. 

Connecting  Branches, — This  ganglion  is  connected  with  the  hypoglossal,  the 
superior  cervical  ganglion  of  the  sympathetic,  and  the  loop  between  the  first  and 
second  cervical  nerves. 

The  hranches  of  the  pneumogastric  are — 
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The  meningeal  branch  is  a  recurrent  branch  f^iven  off  from  the  ganglion  of  the 
root  in  the jugidar  foramen.  It  passes  backward,  atitl  is  distributed  to  the  dura  mater 
covering  the  posterior  fossa  of  the  base  of  the  skull. 

The  auricular  branch  {ArnoM^a)  arises  from  the  ganglion  i»f  the  root,  and  is 
joined  soon  after  its  origin  by  a  filament  from  the  petrous  ganglion  of  the  glosso- 
pharyngeal ;  it  passes  outward  behind  the  jugular  rein,  and  enters  a  small  canal 
on  the  outer  wall  of  the  jugular  fossa.  Traversing  the  substance  of  the  temporal 
bone,  it  crosses  the  afjueductiis  FaUopii  about  two  lines  above  its  termination  at 
the  stylo-mastoid  foramen  ;  here  it  gives  off  an  ascending  brunch,  which  joins  the 
facial :  the  continuation  of  the  nerve  reaches  the  surface  by  passing  through  the 
auricular  fissure  between  the  mastoid  process  and  the  external  auditory  meatus,  ainl 
divides  into  two  branches,  one  of  which  communicates  with  the  posterior  auricular 
nerve,  while  the  other  8U[>plies  the  integument  at  the  back  part  of  the  pinna  and 
the  posterior  part  of  the  external  auditory  meatus. 

The  plLanmgeal  brancli,  the  principal  motor  nerve  of  the  pharynx,  arises  from 
the  upper  part  of  the  inferior  ganglion  of  the  pneumogastric.  It  consists  principally 
of- filaments  from  the  accessory  portion  of  the  spinal  accessory:  it  jmsses  across 
the  internal  carotid  artery  (in  front  or  behind)  to  the  upper  bonier  of  the  Middle 
constrictor,  where  it  divides  into  numerous  filaments,  which  join  with  those  from 
the  glosso-pharyngeal,  superior  laryngeal  (its  external  branch),  and  sympathetic, 
to  form  the  pharyngeal  plexus,  fnun  which  branches  are  distributed  to  the  muscles 
and  mucous  membrane  of  the  pharynx  and  the  muscles  of  the  soft  palate.  From 
the  pharyngeal  plexus  a  minute  filament  is  given  off,  which  descends  and  joins  the 
hypoglossal  nerve  as  it  winds  round  the  occipital  artery. 

The  superior  laryngeal  is  the  nerve  of  .sensation  tfr  the  larynx.  It  is  larger  than 
the  preceding,  and  arises  froiu  the  middle  of  the  inferior  ganglion  of  the  pneumo- 
gastric.  It  consists  princij>aliy  of  filaments  from  the  accessory  portion  of  the  spinal 
accessory.  In  its  course  it  receives  a  branch  iVom  rhe  superior  cervical  ganglion 
of  the  sympathetic.  It  descends  by  the  side  of  the  jdiarynx  behind  the  internal 
carotid,  where  it  diviiles  into  two  branches,  the  external  and  internal  laryngeal. 

The  exti'rmd  hirym^eal  branchy  the  smaller,  descends  by  the  side  of  the  larynx, 
beneath  the  Sterno-ihyroid,  to  supply  the  Crico-thyroid  muscle.  It  gives  brunches 
ti>  the  pharyngeal  plexus  and  the  Inferior  constrictor,  and  communicates  with  the 
superior  cardiac  nerve,  behind  the  common  carotid. 

The  intenifjl  Itin/nt/eal  hranrh  descends  to  the  opening  in  the  thyro-hyoid 
membrane,  through  which  it  passes  with  the  superior  laryngeal  artery,  and  is 
distributed  to  the  mucous  membrane  of  the  larynx.  A  small  branch  communicates 
with  the  recurrent  laryngeal  nerve.  The  branches  to  the  mucous  membrane  are 
distributed,  some  in  front  to  the  epiglottis,  the  base  of  the  tongue,  and  the 
ei>iglottidean  glands;  while  others  pass  backward,  in  the  aryteno-epiglottidean 
fold,  to  supply  the  mucous  membrane  surrounding  the  superior  orifice  of  the 
larynx,  as  well  as  tlie  metiibraiK*  which  lines  the  cavity  of  the  larynx  as  low  down 
as  the  vocal  cord.  The  filament  which  joins  with  the  recurrent  laryngeal  descends 
beneath  the  mucous  membrane  on  the  inner  surface  of  the  thyroid  cartilage,  where 
the  two  nerves  become  united. 


The  inferior  or  recurrent  lanrngeal^  su  called  from  its  reflected  course,  is  the 
motor  nerve  of  the  larynx.  It  arises  on  the  right  side,  in  front  of  the  subclavian 
artery  ;  winds  from  before  backward  round  that  vessel,  an<l  ascends  obli((uely  to 
the  side  of  the  trachea,  behind  the  comnmn  carotid  and  inferior  thyroid  arteries, 
On  the  left  side  it  arises  in  front  of  the  arch  of  the  aorta,  and  winds  from  before 
backward  round  the  aorta  at  the  point  where  the  remains  of  the  ductus  arteriosus 
are  connected  with  it,  and  then  ascends  to  the  side  of  the  tnichea.  The  nerves  on 
both  sides  ascend  in  the  groove  between  the  trachea  and  ciesophagus,  and,  passin«r 
under  the  lower  border  of  the  Inferior  constrictor  muscle,  enter  the  larynx  behind 
the  articulation  of  the  inferior  cornu  of  the  thyroid  cartilajic  with  the  cricoid, 
being  distributed  to  all  the  muscles  of  the  hirynx,  excejjt  the  Crico-thyroid.  It 
communicates  with  the  Su]>erior  laryngeal  nerve. 

The  recurrent  laryngeal,  as  it  winds  round  the  suhcbivian  artery  and  aorta, 
gives  off  several  cardiac  filaments,  which  unite  with  the  cardiac  branches  from  the 
pneumogastric  and  sympathetic.  As  it  ascends  in  the  neck  it  gives  off  tesophageal 
In-anches,  more  numerous  on  the  left  than  on  the  right  side,  which  suj)ply  the 
mucous  membrane  and  muscular  coat  uf  the  oesophagus;  tracheal  branches  to  the 
mucous  meinhrane  and  muscular  fibres  of  the  trachea :  and  some  pharyngeal 
filaments  to  the  Inferior  constrictor  of  tlic  pharyn.x. 

The  cervical  cardiac  branches,  two  or  three  in  number,  arise  from  the  pneumo- 
gastric, at  the  upjter  and  lower  part  of  the  neck. 

The  superior  fintm'hi'n  are  small,  and  commtinieute  witli  the  cardiac  branches 
of  the  sympathetic.     They  can  be  traced  to  the  great  or  deep  cnniiac  plexus. 

The  inferior  brant'IwKj  one  on  each  side,  arise  at  the  lower  part  of  the  neck, 
just  above  the  first  rib.  On  the  right  side  this  branch  passes  in  front  or  by  the 
side  of  the  arteria  innominata,  and  communicates  with  one  of  the  cardiac  nerves 
proceeding  to  the  great  or  deep  cardiac  plexus.  On  the  left  side  it  passes  in  front 
of  the  arch  of  the  aorta  and  Joins  the  superficial  cardiac  plexus. 

The  thoracic  cardiac  branches,  on  the  right  side,  arise  from  the  trunk  of  the 
pneumogastric  iis  it  lies  by  the  side  of  the  trachea,  and  from  its  recurrent  laryngeal 
branch,  but  on  the  left  side  from  the  recurrent  nerve  only ;  passing  inward,  they 
terminate  in  the  deep  cardiac  plexus. 

The  anterior  pulmonary  brancheSt  two  or  three  in  number,  and  of  small 
size,  are  distributed  on  the  anterior  luspect  of  the  root  of  the  lungs.  They  join 
with  filaments  from  the  sympathetic,  ami  form  the  anterior  pulmoiiari/  plcxug. 

The  posterior  pulmonary  branchoB,  more  numerous  and  larger  than  the  anterior, 
are  distributed  on  the  posterior  aspect  of  the  root  of  the  lung  :  they  are  joined  by 
filaments  from  the  third  and  fourth  (sometimes  also  first  and  second)  thoracic 
ganglia  of  the  sympathetic,  and  form  the  pn^termr  puhnonarjf  ph'jrus.  Branches 
from  both  plexuses  accompany  the  ramification  of  the  air-tubes  through  the 
substance  of  the  lungs. 

The  (esophageal  branches  are  given  off  from  the  pneumogastric  both  above  and 
below  the  pulmonary  branches.  The  lower  are  more  numerous  and  larger  than  the 
upper.  They  form,  together  with  branches  from  the  opposite  nerve,  the  opgophaiftal 
picnoi  or  plcxit»  gida: 

The  gastric  branches  are  the  terminal  filaments  of  the  pneumogastric  nerve. 
The  nerve  on  the  right  side  is  distributed  to  the  posterior  surface  of  the  stomach, 
and  joins  the  left  side  of  the  c»:eliac  plexus  and  the  splenic  plexus.  The  nerve 
on  the  left  side  is  distributed  over  the  anterior  surface  of  the  stomach,  some 
filaments  passing  across  the  great  cul-de-mi\  and  others  along  the  lesser  curvature. 
They  unite  with  branches  of  the  right  nerve  and  with  the  sympathetic,  some  fila- 
ments passing  through  the  lesser  omentum  to  the  hepatic  plexus. 

Surgical  Anatomy. — The  laryngeal  ners-es  are  of  considerable  importance  in  eoneiderinfi 
some  of  the  morbid  conditions  of  the  larynx.     When  the  periphenil  tiTminntions  of  the  stif>ena 
larj-ngeal  ner\'e  arc  irritated  by  some  foreign  V>dy  [Ktssini;  over  then),  retiex  spiism  of  the  glott' 
is  the  ri'siilt.     When  the  trunk  of  this  same  aerve  is  pressed  upon  hy,  for  instance,  a  enitrc  ( 
un  aneurism  of  the  upper  part  of  the  carotid,  we  have  a  peculiar  dry,  br.iS9y  euULdi.     When  the 
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nerve  is  paralj-zed,  we  have  anaesthesia  of  the  mucous  membrane  of  the  larynx,  so  that  foreign 
bodies  can  readily  enter  the  cavity,  and,  in  consc<:|uence  of  its  supplying  the  criai-thyroid  muscle, 
the  vocal  cords  cannot  Ix^  made  tense,  and  the  voice  is  deep  and  hoarse.  Pondysis  of  the 
wuperior  laryngeal  nerves  may  be  the  result  of  bulbar  paralysis,  may  be  a  sequel  to  diphtheria, 
when  both  nerves  are  usually  involved,  or  it  may,  though  less  commonly,  he  caused  by  the 
pressure  of  tumors  or  aneurisms,  when'  the  paralysis  is  generally  unilatcnil.  Irritation  of  the 
inferior  laryngeal  nerves  produces  spasm  of  tlie  mustdes  of  the  kr>r»x.  When  Iwth  lhe»e 
recurrent  nerves  are  paralvzed.  the  vwal  cords  are  motionless,  in  the  so-called  '"  cadaveric  posi- 
tion *' — that  is  to  say.  in  tlie  jiosition  in  which  they  are  found  in  ordinary  trani|uU  respiration — 
neither  closed  as  in  phonation,  nor  open  as  in  deep  inspiratory  efforts.  When  one  recurrent 
nerve  is  paralyzed,  the  wird  of  the  same  side  is  motionless,  while  the  opposite  one  crosses  the 
midiUo  lino  to  accommodate  itself  to  ttu^  affected  one;  hence  phonation  is  present,  but  the  voice 
is  altered  and  weak  in  timbre.  The  recurrent  lantiigeal  nerves  may  Ijic  paralyzed  in  bulbar 
paralysis  or  after  diphtheria,  when  it  usually  affects  both  sides  :  or  they  may  l>e  affected  by  the 
pressure  of  aneuriwrns  of  the  aorta,  innominate  or  suMnvian  arteries ;  by  mediastinal  tumore ; 
Sy  bronchoccle  ;  or  by  cancer  of  the  upper  part  of  the  a>so[>bagus,  wlien  the  paralysis  is  often 
uniSateral. 

Eleventh  Pair  (Figs.  452,  453). 

The  Eleventh  or  Spinal  Accessory  Nerve  consists  of  two  parts — one  the 
accessory  part  to  the  vagus,  and  the  other  the  spinal  portion. 

The  accessory  part  i.s  the  .smaller  of  the  two.  Its  superficial  urifjin  is  by  four 
or  five  delicate  filainerils  from  the  side  of  the  medwlla^  below  the  roots  of  the  vagus. 
Its  ihep  orkfiii  may  be  traced  to  a  nucleus  of  gray  matter  at  the  back  of  the 
medulla,  extending  from  the  level  of  the  top  of  the  calamus  scriptorius  a^s  far  down 
as  the  intermedio-lateral  tract  of  the  8[>inal  cord.  It  passes  outward  to  the  jugular 
foramen,  where  it  joins  with  the  spinal  portion  and  with  the  upper  ganglion  of  the 
vagus  by  one  or  two  filaments,  and  is  then  continued  over  the  surface  of  this 
ganglion  to  join  the  trunk  of  the  vagus  after  it.s  exit  from  the  jugular  foramen. 
The  fibres  of  the  accessory  part  then  pass  unchanged  through  the  inferior  ganglion, 
or  ganglion  of  the  trunk  of  the  vagus,  to  be  distributed  principally  to  the  j>haryngeal 
an(l  superior  laryngeal  !)ranches  of  the  pneumogastric.  Through  the  pharyngeal 
branch  it  probably  supplies  the  muscles  of  the  soft  palate  (see  page  4"25).  Some  few 
filaments  from  it  are  continued  into  the  trunk  of  the  vagus  below  the  ganglion,  to 
be  distributed  with  the  recurrent  laryngeal  nerve  and  probably  also  with  the 
cardiac  nerves. 

The  spinal  portion  is  firm  in  texture.  Its  superficial  origin  is  by  several 
filaments  from  the  lateral  tract  of  the  cord,  as  low  down  as  the  sixth  cervical 
nerve.  Its  deep  origin  may  be  traced  to  the  intermedio-lateral  tract  of  the  gray 
matter  of  the  cord.  This  portion  of  the  nerve  fjscends  between  the  ligamentum 
denticulatura  and  the  posterior  roots  of  the  spinal  nerves,  enters  the  skull  through 
the  foramen  magnum,  and  is  then  directed  outward  to  the  jugular  foramen, 
through  which  it  passes,  lying  in  the  same  sheath  as  the  pneumogastric,  but 
separated  from  it  by  a  fold  of  the  arachnoid.  In  the  jugular  foramen  it  receives 
one  or  two  filaments  from  the  accessory  portion.  At  its  exit  from  the  jugular 
foramen  it  passes  backward,  either  in  front  of  or  behind  the  internal  jugular  vein, 
and  descends  obliijucly  behind  the  Digastric  and  Stylo-hyoid  muscles  to  the  upper 
part  of  the  Sterno-mastoid.  It  pierces  that  muscle,  and  passes  obliijucly  across 
the  occipital  triangle,  to  terminate  in  the  deep  surface  of  the  Trapezius.  This 
nerve  gives  several  branches  to  the  Sterno-msvstoid  during  its  passage  through  it, 
and  joins  in  its  substance  with  branches  from  the  second  cervical,  which  supply 
the  muscle.  In  the  occipital  triangle  it  joins  with  the  second  and  third  cervical 
nerves  and  assists  in  the  formation  of  the  cervical  plexus.  Beneath  the  Trapezius 
it  joins  with  the  third  and  fourth  cervical  nerves  to  form  a  sort  of  plexus,  from 
which  fibres  are  distributed  to  the  muscle. 

Surgical  Anatomy,— In  cnscs  of  spasmodic  torticollis  m  wliich  all  previous  palliative  treat- 
ment hits  failed,  and  the  spjwuis  are  so  severe  as  to  undermine  the  patient's  health,  division  or 
excision  of  a  portion  of  the  spinal  ac^^ess^^try  nerve  has  been  res4irted  to.  This  may  be  done  either 
along  the  anterior  or  pt>sterior  Ixirder  of  the  .Sterno-mastoid  unis<de.  The  fiirmer  operation  is 
performed  by  making  an  incision  ^(►ni  the  ajK'X  of  the  mastoid  proce.ss,  three  inches  in  length, 
along  the  anterior  Iwjrler  (d"  the  Sterno-mastoid  muscle.     The  anterior  border  of  the  muscle  is 
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defincii  and  piulled  baL'kwanl,  m  as  to  Htruteli  iho  mTve^  whioli  r»  then  to  l>e  sought  tor  beneath ' 
tite  ni^astrie  muscle,  about  two  inches  l>elow  the  ai)€x  of  ihe  mastoid  process.  The  otlier 
operation  consists  in  making  an  incision  alon^'  the  posterior  border  of  the  muscle,  so  that  tlie 
centre  of  the  incision  corrospomls  to  the  tniddle  td"  this  Ijorder  (»f  the  muscle.  The  superficial 
structures  having  been  divided  and  the  border  of  the  muscle  defined,  die  nerve  is  to  be  sought 
for  !is  it  emerires  from  the  muscle  to  cross  the  occipital  triangle.  When  found,  it  \»  to  be  tmceii 
upward  through  the  miLscle.  and  a  prtrtion  of  it  excised  above  the  jx)int  where  it  give*  off  its 
branches  to  the  Sterno-mastoid.  In  this  otxirntion  one  of  the  descending  branches  of  the  super- 
ficial cervical  plexus  is  liable  to  be  mistaken  for  the  nerve. 

Twelfth  Pair  (Figs.  453, 454). 

The  Twelfth  or  Hypoglossal  Nerve   is  the  motor  nerve  of  the  tongue.     Its 
superficial  origin  is  by  several  filaments,  from  ten  to  fifteen  in  number,  from  the 


To  i/atifflion  of 
trunk  nftmlh. 


Tn 

,0CNIO-HT0-GL08SUS. 


CNIO-MVOIO. 


To  dura- 
mater. 


OMO-HYOIO 
*NT.  PARTh 


Slemo- 
Avoid. 


To  litigiiai. 


Front  pfCTjud 
ccTViettt  rtcnr. 


Prom  third ^ 
cm'iml  un-vf. 


Fro.  451.— Plan  of  Ihe  hypoglossal  Q«rve.    (After  Flower.) 

groove  between  the  pyramidal  and  olivary  bodies,  in  a  continuous  line  with  the 
anterior  root*  of  the  spinal  nerves.  Its  deep  orii/in  can  be  traced  to  a  nucleus  of 
gray  matter  on  the  floor  of  the  fourth  ventricle,  on  either  side  of  the  median  line, 
extending  from  the  level  of  the  auditory  strife  to  the  lowest  point  of  the  ventricle 
of  Arantius.  The  filaments  of  this  nerve  are  collected  into  two  bundles  which 
perforate  the  dura  mater  separately,  opposite  the  anterior  condyloid  foramen,  and 
unite  together  after  tlieir  passage  through  it.  In  those  cases  in  which  the  anterior 
condyloid  foramen  in  the  occipital  bone  is  double  these  two  portions  of  the  nerve 
are  separated  by  the  small  piece  of  bone  which  divides  the  foramen.  The  nerve 
descends  almost  vertically  to  a  point  C(»rresi>ondintf  with  the  angle  of  the  jaw.  It 
is  at  first  deeply  seated  beneath  the  internal  carotid  artery  anil  internal  jngal 
vein,  and  intimately  connected  with  the  pneumogastric  nerve ;  it  then  pass 
fr.>rward  between  the  vein  and  artery,  and  lower  down  in  the  neck  becomes  super- 
ficial below  the  Digastric  muscle.  The  nerve  then  loops  round  the  occipital  arlerv, 
and  crosses  the  external  carotid  below  the  tendon  of  the  Digastric  muscle.     It 
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pfi?«e9  beneath  the  Myh>hyoJ(I  mirscle,  lying  between  it  and  the  Hyo-glossiis,  anrl 
communicates  at  the  anterior  border  of  the  latter  muscle  with  the  lingual  (gus- 
tatory) nerve;  it  is  then  continued  forward  in  the  fibres  of  the  Oenio-hyo-glogsus 
muscle  as  far  as  the  tip  of  the  tongue,  distributing  branches  to  its  substance. 
The  branches  of  conwtumcation  are — with  the 

Pneuraogastric.  First  and  Second  Cervical  Nerves. 

Sympathetic.  Lingual  (gustatory). 

The  communication  with  the  pneuraogastric  takes  place  close  to  the  exit  of  the 
nerve  from  the  skull,  numerous  filaments  passing  between   the  hypoglossal  and 


,  Hypo-gloual  wrv. 
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Fio.  4fi6L— HTpoflonal  nerve,  cervical  plexus,  and  tbelr  bmnchea. 

lower  ganglion  of  the  pneumogastric ;  sometimes  the  two  nerves  are  united  so  as 
to  form  one  mass.  It  also  communicates  with  the  pharyngeal  plexus  by  a  minute 
filament  as  it  winds  round  the  occipital  artery. 

The  communication  with  the  sympathetic  takes  place  opposite  the  atlas  by 
branches  derived  from  the  superior  cervical  ganglion,  and  in  the  same  aituatiim 
the  nerve  is  joined  by  a  filament  derived  from  the  loop  connecting  the  first  two 
cervical  nerves. 

The  communication  with  the  lingual  (gustatory)  takes  place  near  the  anterior 

■  border  of  the  Hyo-glossus  muscle  by  numerous  filaments  which  ascend  upon  it. 

■  The  hranchen  of  digtriffutwn  are — -the 

H  Meningeal.  Tbyro-hyoid. 

H  Descendens  hypoglossi.  Muscular, 

^ft^     Meningeal  Branches.^ — As  the  hypoglossal  nerve  passes  through  the  anterior 
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condyloid  foramen  it  gives  off,  according  to  Luschka.  several  filaments  to  the  dura 
mater  in  the  posterior  fossa  of  the  base  of  the  skall. 

The  deacendena  hypogloasi  is  a  long  slender  branch  which  quits  the  hypoglossal 
where  it  turns  round  the  occipital  artery.  It  descends  obliquely  across  the  sheath 
of  the  carotid  vessels,  and  joins  the  comnuintcating  branches  from  the  second  and 
third  cervical  nerves^  just  below  the  middle  (»f  the  neck,  to  form  a  loop.  From  the 
convexity  of  this  loop  branches  pass  forward  to  supply  the  SterncHhyoid,  Sterno- 
thyroid, and  both  bellies  of  the  Orao-hyoid.  According  to  AruobL  another  filament 
descends  in  front  of  the  vessels  into  the  chest  and  joins  the  cardiac  and  phrenic 
nerves.  The  descendens  hypoglossi  is  occasionally  contained  in  the  sheath  of  the 
carotid  vessels,  being  sometimes  placed  over,  and  sometimes  beneath,  the  internal 
jugular  vein. 

The  thyro-hyoid  is  a  small  branch  arising  from  the  hypoglossal  near  the  poste- 
rior border  of  the  Hya-glossus ;  it  passes  obliquely  across  the  great  cornu  of  the 
hyoid  bone  and  supplies  the  Thyro-hyoid  muscle. 

The  muscular  branches  are  distributed  to  the  Styloglossus,  Hyo-glossus,  Genio- 
hyoid, and  Genio'hyo-glossus  muscles.  At  the  under  surface  of  the  tongue  numer- 
ous  slender  branches  jjass  upward  into  the  substance  of  the  organ  to  supply  its 
muscular  structure. 

Surgical  Anatomy. — The  liypo^'lossal  nerve  is  an  important  >rujde  in  the  operation  of  li^ra- 
ture  of  the  lingual  artery  (see  page  fthh).  It  runs  forward  jusi  al>ove  the  great  eomu  of  the 
hyoi<t  1)0110,  and  forms  the  upper  boundary  of  the  triangular  space  in  which  the  artery  is  to  be 
aou^dit  for. 

THE  SPINAL  NERVES. 

The  spinal  nerves  are  so  called  because  they  take  their  origin  from  the  spinal 
cord,  and  are  transmitted  through  the  intervertebral  foramina  on  either  side  of  the 
spinal  column.  There  are  thirty-one  |»airs  of  spinal  nerves,  which  are  arrangeil 
into  the  following  groups,  corresponding  to  the  region  of  the  spine  through  which 
they  pass : 

Cervical 8  pairs. 

Dorsal 12     " 

Lumbar 5     " 

Sacral 5     " 

Coccygeal 1  pair. 

It  will  be  observed  that  each  group  of  nerves  corresponds  in  number  with  the 
vertebrje  in  that  region,  except  the  cervical  and  coccygeal. 

Each  spinal  nerve  arises  by  two  roots,  an  anterior  or  motor  root,  and  a  pos- 
terior or  sensory  root. 

Roots  of  the  Spinal  Nerres. 

The  Anterior  Boots. — The  nuperfii-uif  oru/in  h  from  a  somewhat  irregular  series 
of  depressituis  which  map  out  a  longitudinal  area  on  the  antero-lnteral  column  of 
the  spinal  cord,  gradually  approaching  toward  the  anterior  median  fissure  aa  they 
descend. 

The  deep  origin  can  be  traced  to  the  anteriivr  part  of  the  antero-lateral  column  ; 
the  roots,  after  penetrating  horizontally  through  the  longitudinal  fibres  of  this  tract, 
enter  the  gray  substance,  where  their  fibrils  diverge  in  several  directions  :  some, 
passing  tuftutrth  ure  continued  across  the  anterior  commissure  in  front  of  the  cen- 
tral canal,  to  become  continuous  with  the  axis-cylinder  processes  of  the  large  cells 
of  the  anterior  corn  mi  of  the  opposite  side;  others  terminate  in  the  mesial  group 
of  cells  of  the  anterior  column  of  the  same  side  ;  other  fibrils  pass  f/«fjrrtrtf.  some  to 
become  continuous  with  the  axis-cylinder  processes  of  the  group  of  cells  in  the 
lateral  part  of  the  anterior  column  ;  and  others  enter  the  lateral  column  of  the  same 
side,  where,  turning  upward,  they  pursue  their  course  as  longitudinal  fibres.  The 
remaining  fibrils  j»ass  harkn'ani  to  the  posterior  horn,  where  they  are  continuous 
with  the  axis-cylinders  of  the  cells  at  the  base  of  the  posterior  cornu. 
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Th©  Posterior  Boots. — The  superficial  origin  is  from  tlie  postero-lateral  fissure 
of  the  cord.  The  thett  origin  is  from  the  gray  substance  of  tlie  posterior  cornu, 
either  directly  through  the  substantia  golatinosa,  or  in<iirecth\  W  first  ])assiDg 
through  the  white  matter  of  the  posteriur  cohimri  and  winding  round  in  front  of 
the  caput  cornu.  Those  which  enter  the  gray  matter  at  once  for  the  most  part 
turn  upward  and  downward,  and  become  continuous  with  the  fine  nerve-plexasin 
the  central  portion  of  the  gray  matter ;  some  few  fibres  pass  transversely  through 
the  posterior  commissure  to  the  opposite  side,  and  others  into  the  anterior  coniu 
of  the  same  side.  Those  fibres  which  enter  the  gray  matter  in  front  of  the  ca])ut 
cornu  reach  the  posterior  vesicular  column  (Clark's  column)  and  blend  with  it,  a 
few  fibres  passing  through  it,  to  become  longitudinal  in  the  posterior  column  of 
the  cord. 

The  anterior  roots  are  smaller  than  the  posterior,  devoid  of  ganglionic  enlarge- 
ment, and  their  component  fibrils  are  collected  into  two  bundles  near  the  inter- 
vertebral foramina. 

The  posterior  roots  of  the  nerves  are  larger,  but  the  individual  filaments  are 
finer  and  more  delicate  than  those  of  the  anterior.  As  their  component  fibrils 
pass  outward,  toward  the  aperture  in  the  dura  mater,  ihey  coalesce  into  two  bun- 
dles, receive  a  tubular  sheath  from  that  membrane,  and  enter  the  ganglion  which 
is  developed  upon  each  root. 

The  posterior  root  of  the  first  cervical  nerve  forms  an  exception  to  these  cha- 
racters. It  is  smaller  than  the  anterior,  has  fretjuently  no  ganglion  develo|)ed 
upon  it,  and  when  the  ganglion  exists  it  is  often  situated  within  the  dura  mater. 

Ganglia  of  the  Spinal  Nerves. 

A  ganglion  is  devehtped  upon  the  posterior  root  of  each  of  the  spinal  nerves. 
These  ganglia  are  of  an  oval  form  and  of  a  reddish  color;  they  bear  a  proportion 
in  size  to  the  nerves  upon  which  they  are  formed,  and  are  placed  in  the  interver- 
tebral foramina,  external  to  the  point  where  the  nerves  perforate  the  dura 
mater.  Each  ganglion  is  bifid  internally,  where  it  is  joined  by  the  two  bundles 
of  the  posterior  root,  the  two  portions  being  united  into  a  single  mass  externally. 
The  ganglion  upon  the  first  and  second  cervical  nerves  forms  an  exception  to 
these  characters,  being  placed  on  the  arches  of  the  vcrtebne  over  which  the  nerves 
pass-  The  ganglia,  also,  of  the  sacral  nerves  are  placed  w  ithin  the  spinal  canal ;  and 
that  on  the  coccygeal  nerve,  also  in  the  canal,  about  the  middle  of  its  posterior  root. 

Distribution  of  the  Spinal  Nerves. 

Immediately  beyond  the  ganglion  the  two  roots  coalesce,  their  fibres  inter- 
mingle, and  the  trunk  thus  formed  passes  out  of  the  intervertebral  foramen,  and 
divides  into  a  yjoaterior  division  for  the  supply  of  the  posterior  part  of  the  body, 
and  an  anterior  division  for  the  supply  of  the  anterior  jiart  of  the  body,  each  con- 
taining fibres  from  both  roots. 

The  posterior  divisions  of  the  spinal  nerves  are  generally  smaller  than  the 
anterior;  they  arise  from  the  trunk  resulting  from  the  union  of  the  roots  in 
the  intervertebral  foramina,  and,  passing  backward,  divide  into  internal  and 
external  branches,  which  are  distributed  to  the  muscles  and  integument  behind 
the  spine.  The  first  cervical  and  lower  sacral  nerves  are  exceptions  to  these 
characters. 

The  anterior  divisions  of  the  spinal  nerves  supply  the  parts  of  the  body  in  front 
of  the  spine,  including  the  limbs.  They  are  for  the  most  part  larger  than  the 
posterior  divisions,  this  increase  of  size  being  proportioned  to  the  larger  extent  of 
structures  they  are  re<|uired  to  supply.  Each  division  is  connected  by  slender 
filaments  with  the  sympathetic.  In  the  dorsal  region  the  anterior  divisions  of  the 
spinal  nerves  are  completely  separate  from  each  other,  and  are  unifoi-m  in  their 
distribution;  but  in  the  cervical,  lumbar,  and  sucral  regions  they  form  intricate 
plexuses  previous  to  their  distribution. 
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Points  of  Emergence  of  the  Spinal  Nerves. 

The  roots  of  the  spina!  nerves  from  their  origin  in  the  cord  nm  oblitjuelj 
downward  to  their  point  of  exit  from  the  intervertebral  foramina,  the  amount  of 
oblicjuity  varying  in  different  regions  of  the  spine,  and  being  greater  in  the  lower 
than  the  npper  part.  The  level  of  their  emergence  from  the  cord  iy  within  certain 
limits  variable,  and  of  course  does  not  correspond  to  the  point  of  emergence  of  the 
nerve  from  the  intervertebral  foramina.  The  accomj)anying  table,  from  Macalister, 
shows  as  accurately  as  can  be  shown  the  relation  of  these  j)oints  of  origin  from  the 
spinal  cord  to  the  bodies  and  apinona  processes  of  the  vertebrae: 
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THE  GERVIOAL  NERVES. 

The  roots  of  the  cervical  nerves  increase  in  size  from  the  first  to  the  fifth,  and 

then  remain  the  same  size  U\  the  eighth.  The  posterior  roots  bear  a  proportion 
to  the  anterior  ai<  3  to  1,  which  is  much  greater  than  in  any  other  region,  the 
individual  filaments  being  also  much  larger  than  thone  of  the  anterior  roots.  In 
direction  the  roots  of  the  cervical  ai"e  less  obli<|ue  than  those  of  the  other  spinal 
nerves.  The  first  cervical  nerve  is  directed  a  little  upward  and  out%vard ;  the 
second  i.n  horizontal;  the  others  are  directed  obliquely  downward  and  outward. 
the  lowest  being  the  most  oblitjne,  and  consequently  longer  than  the  upper,  the 
distance  between  their  place  of  origin  and  their  point  of  exit  from  the  spinal  canal 
never  exceeding  the  depth  of  one  vertebra. 

The  trunk  of  the  first  cerrifuH  nerr^'  {Huhocrfpifn!)  leaves  the  spinal  canal  between 
the  occipital  bone  and  the  posterior  arch  of  the  atlas;  the  second,  between  the 
posterior  arch  of  the  atlas  and  the  lamina  of  the  axis;  and  the  eighth  (the  last), 
between  the  last  cervical  and  fii*8t  doi-sal  vertehn^. 

Each  nerve,  at  its  exit  from  the  intervertebral  foramen,  divides  into  a  posterior 
and  an  anterior  division.  The  anterior  divisions  of  the  four  upper  cervical  nerves 
form  the  cervical  plexus.  The  iinterior  divisions  t<f  the  four  lower  cervical  nerv* 
together  with  the  first  dorsal,  form  the  brachial  plexus. 

Posterior  Divisions  of  the  Cervical  Nerves  (Fig.  456). 

The  posterior  division  of  the  first  cervical  {suboccipital)  nerve  differs  from  the 
posterior  divisions  of  the  other  cervical  nerves  in  not  dividing  into  an  internal 
and  external  branch.  It  is  larger  than  the  anterior  division,  and  escapes  from  the 
spinal  canal  between  the  occipital  hone  and  the  posterior  arch  of  the  atlas,  lying 
behind  the  vertebral  artery.  It  enters  the  suboccipital  triangle  formed  by  the 
Rectus  capitis  posticus  major,  the  (>bli<juus  superior,  and  Obliquus  inferior,  and 
supplies  the  Recti  and  Obliqui  muscles,  and  the  Complexus.  From  the  bmnch 
which  supplies  the  Inferior  ohli([ne  a  filament  is  given  off  which  joins  the  second 
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cervical  nerve.  This  nerve  also  occasionally  gives  off  a  cutaneous  filament,  which 
accompfinies  the  occipital  artery  and  communicates  with  the  occipitalis  major  and 
minor  nerves. 

The  posterior  diTiflion  of  the  second  cervical  nerve  is  three  or  four  times  greater 
than  the  anterior  division,  and  the  largest  of  all  the  posterior  cervical  divisions. 
It  emerges  from  the  spinal  canal   hetween  the  posterior  arch  of  the  atlas  and 
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Fig,  4S6.— Posterior  dlrlsions  of  the  upper  eorvlcal  nerres. 


lamina  of  the  axis,  below  the  Inferior  obliijue.  It  supplies  this  muscle,  and 
receives  a  communicating  filament  from  the  first  cervical.  It  then  divides  into  an 
int€rnal  and  external  branch. 

The  internal  bratwli^  called,  from  its  size  and  distribution,  the  ocetpitalis  major^ 
ascends  obliquely  inward  between  the  Dbliquus  inferior  and  Complex  us,  and 
pierces  the  latter  muscle  and  the  Trapezius  near  their  attachments  to  the  cranium. 
It  is  now  joined  by  a  filament  from  the  posterior  division  of  the  third  cervical 
nerve,  and,  ascending  on  the  back  jiart  of  the  bead  with  the  yccijiital  artery,  divides 
into  two  branches,  which  sujtply  the  integument  of  the  scalp  as  far  forward  as 
the  vertex,  communicating  with  the  occipitalis  minor.     It  gives  off  an  auricular 
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branch  to  the  back  part  of  the  ear  and  muscular  branches  to  the  Com  {ilea 
The  external  hranvh   is  often  joined  by   the    external   branch   of   the   posterior 
division  *>f  the  third,  auiisuiiplics  the  Splenins,  Truchelo-uiastnid,  luid  Complexus. 

The  posterior  division  of  the  third  cervical  is  smaller  than  the  preceding,  but 
larger  than  the  fourth;  it  differs  from  the  posterior  divisions  of  the  remaining 
cervical  nerves  in  its  supplying  an  additional  filament,  the  third  occipital  nerve, 
to  the  integument  of  the  occijtut.  The  posterior  division  of  the  third  nerve,  like 
the  others,  divides  into  an  internal  and  external  branch.  The  internal  hraurh 
passes  between  the  Complexus  and  Semis[iiniilis,  and,  piercing  the  Splenins  and 
Trapezius,  sujjplies  the  skin  over  the  latter  muscle  ;  the  extermd  hrttneh  j'"ins  with 
thai  of  the  posterior  division  of  the  second  to  supply  the  Spkniius,  Trachelo-mas- 
toid,  and  Complexus. 

The  third  occipital  nerve  arises  from  the  internal  or  cutaneous  branch  beneath 
the  Trapezius ;  it  then  yiierces  that  muscle,  and  supplies  the  skin  on  the  lower  and 
back  part  of  the  head.  It  lies  to  the  inner  side  of  the  occipitalis  major,  with 
which  it  is  connected. 

The  posterior  division  of  the  suboccipital  nerve  and  the  internal  branches  of 
the  posterior  divisions  of  the  second  and  third  cervical  nerves  are  occasionally 
joined  beneath  the  Complexus  by  communicating  branches.  This  communication 
is  described  by  Cruveilhier  as  the  posterior  eerricat  piej-tts. 

Tbe  posterior  divisions  of  the  fourth,  fifth,  sixth,  seventh,  and  eighth  cervical 
nerves  (Fig.  46-:i)  [lass  backward,  and  divide,  behind  the  Posterior  intcrti-ansverse 
iuuM*les,  into  internal  and  external  branches.  The  ititernttt  hntnches,  the  larger, 
are  distributed  differently  in  the  upper  and  lower  part  of  the  neck.  Thi>se 
derived  from  the  fourth  and  fifth  nerves  pass  between  the  Complexus  and  Semi- 
spinalis  muscles,  and,  having  reached  the  sjtinous  processes,  perforate  the 
aponeurosis  of  the  Splenius  anfl  Trapezius,  and  are  continued  outward  to  the 
integument  over  the  Trapezius,  whilst  those  derived  from  the  three  lowest  cervical 
nerves  are  the  smallest,  and  are  placed  beneath  the  Semispinalis  colli,  which  they 
supply,  and  then  pass  into  tbe  Interspinales,  Muhifidas  spintv,  and  Complexus, 
and  send  twigs  through  this  latter  muscle  to  supply  the  integument  near  the 
spinous  processes  (Ilirschfeld).  The  external  hraneheif  supply  the  muscles  at  the 
side  of  the  neck — viz.  the  Cervical  is  ascendens,  Trans versalis  colli,  and  Trachelo- 
mastoid. 

Anterior  Division  of  the  Cervical  Nerves. 

The  anterior  division  of  the  first  or  suboccipital  nerve  is  of  small  size. 
escapes  from  the  spinal  canal  through  a  groove  upon  the  posterior  arch  of 
atlas.  In  this  groove  it  lies  beneath  the  vertebral  artery,  to  the  inner  side 
the  Rectus  cajiitis  lateralis.  As  it  crosses  the  foramen  in  the  transverse  proce 
of  the  atlas  it  receives  a  filament  from  the  sympathetic.  It  then  descends,  in  front 
of  this  process,  to  communicate  with  an  ascending  branch  from  the  second  cervical 
nerve. 

Communicating  filaments  from  this  nerve  join  the  pneumogastric.  the  hypo 
glossal,  and  sympathetic,  and  some  branches  are  distributed  to  the  Rectus  lateralis 
and  the  two  Anterior  recti.  According  to  Valentin,  the  itnterior  division  of  tbe 
suboccipital  also  distributes  filaments  to  the  oceiiiito-athintal  articulation  and 
mastoid  process  af  the  temporal  bone. 

The  anterior  division  of  the  second  cervical  nerve  escapes  from  the  spinal 
canal,  between  the  posterior  arch  of  the  atlas  and  the  lamina  of  the  axis,  and. 
passing  forward  on  tbe  outer  side  of  the  vertebral  artery,  divides  in  front  of  the 
Intertransverse  muscle  into  an  ascending  branch,  which  joins  the  first  cervical. 
and  one  or  two  descending  branches,  which  join  the  third.  It  gives  off  the  small 
occipital;  a  branch  to  assist  in  forming  the  great  aurictdar;  another  to  assist  in 
forming  the  superficial  cervical ;  one  of  tbe  communicantes  hypoglossi,  anil  a 
filament  to  the  Sterno-mastoid  which  communicates  in  tbe  substance  of  the  muscle 
with  the  spinal  accessory. 
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The  anterior  di^sion  of  the  tMrd  cervical  nerve  is  double  the  size  of  the 
preceding.  At  its  exit  from  the  intervertebral  foramen  it  passes  downward  and 
outward  beneath  the  Sterno-mastoid,  and  divides  into  two  branches.  The  ascend- 
ing branch  joins  the  anterior  division  of  the  second  cervical ;  the  descending 
branch  passes  down  in  front  of  the  Scalenus  anticus,  and  communicates  with  the 
fourth.  It  gives  off  the  greater  part  of  the  great  auricular  and  superficial  cervical 
nerves;  one  of  the  coraraunicantes  hypoglossi ;  a  branch  to  the  supraclavicular 
nerves;  a  filament  to  assist  in  forming  the  phrenic;  and  rausciilar  branches  to  the 
Levator  angidi  scapuhe  and  Trapezius  :  this  latter  nerve  communicates  beneath 
the  muscle  witli  the  spinal  accessory.  Sometimes  the  nerve  to  the  Scalenus 
medius  is  derived  from   this  source. 

The  anterior  diviaion  of  the  fourth  cervical  is  of  the  same  size  as  the  preceding. 
It  receives  a  branch  from  the  third,  sends  a  comtnunicating  branch  to  the  fifth 
cervical,  and,  passing  downward  and  outward,  divides  into  numerous  filaments 
which  cross  the  posterior  triangle  of  the  neck,  forming  the  supraclavicular  nerves. 
It  gives  a  branch  to  the  phrenic  nerve  whilst  it  is  contained  in  the  intertransverse 
space,  an<l  s«unetimes  a  branch  to  the  Scalenus  medius  muscle.  It  also  gives  a 
branch  to  the  Levator  anguli  scapula;  and  to  the  Trapezius,  which  unites  with  the 
branch  given  off  from  the  third  nerve,  and  communicates  beneath  the  muscle  with 
the  spinal  accessory. 

The  anterior  divisions  of  the  fifth,  sixth,  seventh,  and  eighth  cervical  nerves 
are  remarkable  fm-  their  large  size.  They  are  umcli  larger  than  the  preceding 
nerves,  and  are  all  of  erjual  size.  They  assist  in  the  formation  of  the  brachial 
plexus. 

The  Cervical  Plexus. 

The  cervical  plexus  (Fig.  457)  is  formed  by  the  anterior  divisions  of  the  four 
upper  cervical  nerves.  It  is  situated  opposite  the  four  upper  cervical  vertebra?, 
resting  upon  the  Levator  anguli  scapulge  and  Scalenus  medius  muscles,  and 
covered  in  by  the  Sterno-raastoid. 

Its  branches  may  be  divided  into  two  groups,  superficial  and  deep,  which  may 
be  thus  arranged : 


Superficial 


Deep 


r Occipitalis  minor. 
Ascending    .  <  Auricularis  magnus. 
y  Superficialis  colli. 

(  Suprasternal. 

Descending  .       Supraclavicular    -l  Supraclavicular. 

(  Supra-acromial. 

(  Communicating. 

T  *        1  Muscular. 

Internal    .    .  -   ^  .         ,  ,      . 

Communicans  hypoglossi. 

^  Phrenic. 

E,        ,  f  Coniniunicatine. 

xtemal  .    .  ^  At        i 

\  Muscular. 
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Superficial  Branches  of  the  Cervical  Plexns. 

The  Occipitalis  minor  (Fig.  463,  page  809)  arises  from  the  second  cervical 
nerve:  it  curves  round  the  posterior  border  of  the  Sterno-mastoid,  and  ascends, 
running  parallel  to  the  posterior  border  of  the  muscle,  to  the  back  part  of  the 
side  of  the  head-  Near  the  cranium  it  perforates  the  deep  fascia,  and  is  continued 
upward  along  the  side  of  the  head  behind  the  ear,  supfdying  the  integument*  and 
communicating  with  the  occipitalis  major,  the  auricularis  magnus,  and  with  the 
posterior  auricular  branch  of  the  facial. 

This  nerve  gives  off  an  anrieuhir  branch,  which  supplies  the  integument  of 
the  upper  and  back  jtart  of  the  auricle,  communicating  with  the  mastoid  branch 
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of  the  auricmlaris  magniis.  This  branch  is  occasionally  derived  from  the  great 
occi|>ital  nerve.     The  occipitalis  minor  varies  in  size;  it  is  occasionally  double. 

The  Auricnlaria  Magnus  is  the  largest  of  the  ascending  hranches.  It  arises 
from  the  second  and  third  cervical  nerves,  winds  round  the  jtosterior  border  of 
the  St«rno-mast<>id,  and,  after  ])erforn.ting  the  deep  fascia,  ascends  upon  that 
muscle  beneath  the  Plalysma  to  the  parotid  gland,  where  it  divides  into  facial, 
auricular,  and  mastoid  branches. 

T\it  fariid  branrheH  pasB  across  the  parotid,  and  are  distributed  to  the  integ- 
ument of  the  face  over  the  parotid  gland ;  others  penetrate  the  substance  of  the 
gland  and  communicate  with  the  facial  nerve. 

The  auricular  branches  ascend  to  supply  the  integument  of  the  back  part  of 
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Fio.  457.— PUo  of  the  cervical  plextlfl. 

the  pinna,  except  at  its  upper  part,  communicating  with  the  auricular  brancbe 
of  the  facial  and  pneumogaatric  nerves. 

The  maBfoid  bratwh  communicates  with  the  occipitalis  minor  an<l  the  posterior 
auricular  branch  of  the  fwcial,  and  is  distributed  to  the  integument  behind  the  ear. 

The  Superflcialis  Colli  arises  from  the  second  and  third  cervical  nerves,  turns 
round  the  posterior  border  of  the  Sterno-mastoid  about  its  middle,  and.  passing 
obliquely  forward  heneath  the  externa]  jugular  vein  tt>  the  anterior  border  of  thit 
muscle,  perforates  the  deep  cervical  fascia,  and  divides  beneath  the  Platy-^^ma  into 
two  branches  which  are  distributed  to  the  antero-lateral  parts  of  the  neck. 

The  a^eeiiding  bratich  gives  a  filament  which  accompanies  the  extenml  jnguUr 
vein  ;  it  then  passes  upward  to  the  submaxillary  region,  and  divides  into  bmnches, 
some  of  which  form  a  plexus  with  the  cervical  branches  of  the  facial  nerve  benenth 
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the  Platysma ;  others  pierce  that  muscle^  supply  it,  and  are  distribulcd  to  the 
intL'^ument  of  the  upper  half  of  the  neck,  at  its  fore  part,  as  high  as  the  chin. 

The  descending  branch  (occasionally  represented  by  two  or  more  filaments) 
pierces  the  Platysina,  and  is  distributed  to  the  integument  of  the  side  and  front 
of  the  neck,  as  low  as  the  sternum. 

The  DeBcendJng  or  Bapraclaviciilar  brandies  arise  from  the  third  and  fourth 
cervical  nerves:  emerging  beneath  the  posterior  border  of  the  Sterno-mastoid, 
they  descend  in  the  interval  between  that  muscle  and  the  Trapezius,  and  divide 
into  branches,  which  are  arranged,  according  to  their  position^  into  three  groups. 

The  iHtifr  or  »upra»tenml  branches  cross  obliquely  over  the  clavicular  and 
sternal  attachments  of  the  Sterno-mastoid,  and  supply  the  integument  as  far  as 
the  median  line. 

The  middle  or  guprttchtn'rular  branches  cross  the  clavicle,  and  supply  the 
integument  over  the  Pectoral  and  Deltoid  muscles,  communicating  with  the 
cutaneous  branches  of  the  upper  intercostal  nerves. 

The  external  or  HHpra'aeroniial  branches  pass  obliquely  across  the  outer  surface 
of  the  Trapezius  an<l  the  acromion,  and  supply  the  integument  of  the  upper  and 
back  part  of  the  shoulder. 

Deei>  Braaches  of  the  Cervical  Plexus.     Internal  Beries. 

The  commanicating  branches  consist  of  several  filaments  which  pass  from  the 
loop  between  the  first  and  second  cervical  nerves  in  front  of  the  atlas  to  the 
pneumogastric,  hypoglossal,  and  sympiathetic,  and  a  communicating  branch 
between  the  fourth  and  fifth  cervical. 

Muscular  branches  supply  the  Anterior  recti  and  Rectus  lateralis  muscles; 
they  proceed  from  the  first  cervical  nerve  and  from  the  loop  formed  between  it 
and  the  second- 

The  Communicans  Hypoglossi  (Fig.  45-5)  consists  usually  of  two  filaments,  one 
being  derived  from  the  second,  antl  the  other  from  the  third  cervical.  These 
filaments  pass  downward  on  the  outer  side  of  the  internal  jugular  vein,  cross  in 
front  of  the  vein  a  little  below  the  middle  of  the  neck,  and  form  a  loop  with  the 
descendens  hypoglosai  in  front  of  the  sheath  of  the  carotid  vessels  (see  page  787). 
Occa.*4ionully,  the  junction  of  these  nerves  takes  place  within  the  sheath. 

The  Phrenic  Nerve  [internal  reapiratoi'if  of  Bell)  arises  chiefly  from  the  fourth 
cervical  nerve,  with  a  few  filaments  from  the  third  and  a  communicating  branch 
from  the  fifth.  It  descends  to  the  root  of  the  neck,  running  obliquely  across  the 
front  of  the  Scalenus  anticus,  paases  over  the  first  part  of  the  subclavian  artery, 
between  it  and  the  subclavian  vein,  and,  as  it  enters  the  chest,  crosses  the 
internal  mammary  artery  near  its  origin.  Within  the  chest  it  descends  nearly 
vertically  in  front  of  the  root  of  the  lung  and  by  the  side  of  the  pericardium, 
between  it  and  the  media-stinal  portion  of  the  pleura,  to  the  Diaphragm,  where  it 
divides  into  branches,  which  separately  pierce  that  muscle  and  are  distributed  to 
its  under  surface. 

The  two  phrenic  nerves  differ  in  their  length,  and  also  in  their  relations  at 
the  upper  part  of  the  thorax. 

The  ritjht  jurvr  is  situated  more  deeply,  and  is  shorter  and  more  vertical  in 
direction  than  the  left ;  it  lies  on  the  outer  side  of  the  right  vena  innominata  and 
superior  vena  cava. 

The  left  nerve  is  rather  longer  than  the  right,  from  the  inclination  of  the 
heart  to  the  left  side,  and  from  the  Diaphragm  being  lower  on  this  than  on  the 
opposite  side.  At  the  upper  part  of  the  thorax  it  crosses  in  front  of  the  arch  of 
the  aorta  to  the  root  of  the  lung. 

Each  nerve  supplies  filaments  to  the  pericardium  and  pleura,  and  near  the 
chest  is  joined  by  a  filament  from  the  sympathetic,  and  occasionally  by  one  from 
the  union  of  the  descendens  hypoglossi  with  the  spinal  nerves :  this  filament  is 
found,  according  to  Swan,  only  on  the  left  side.     It  is  also  usually  connected  by 
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a  filament   with    the   nerve   to    the   Subdavius   muscle.     Branches    have    beeD 
described  as  passing  to  the  peritoneum. 

From  the  right  nei^'c  one  or  two  fihiments  pass  to  join  in  a  small  ganglion 
with  phrenic  branches  of  the  solar  plexus  ;  and  branches  from  this  ganglion  are 
distributed  to  the  hepatic  plexus,  the  suprarenal  capsule,  and  inferior  vena  cava. 
From  the  left  nerve  filaments  pass  to  join  the  phrenic  plexus  of  the  sympathetic, 
but  without  any  ganglionic  enlargement. 

Deep  Branches  of  the  Cervical  Plexua.    External  Series. 

Oommunicating  Branclies. — The  deep  branches  of  the  external  series  of  the 
cervical  pk'xus  communicate  with  the  spinai  accessory  nerve,  in  the  substance  of 
the  Sterno-mastoid  muscle,  in  the  occipital  triangle,  and  beneath   the  Trapezius. 

Muscular  branches  are  distributed  to  the  Sterno-mastoid.  Trapezius,  Levator 
anguli  scapulie,  and  Scalenus  medius. 

The  branch  for  the  Sterno-mastoid  is  derived  from  the  second  cervic4il:  the 
Trapezius  and  Levator  anguli  scapuhe  receive  branches  from  the  third  and 
fourth.  The  Scalenus  medius  is  supplied  sometimes  from  the  third,  sometimes 
the  fourth,  and  occasionally  from   both  nerves. 

The  Brachial  Plexus  (Fig.  458). 

The  Brachial  Plexus  is  formed  by  the  union  of  the  anterior  branches  of  the 
four  lower  cervical  and  the  greater  jiart  of  the  first  dorsal  nerves,  receiving  also  a 
fasciculus  from  the  fourth  cervical  nerve.  It  extends  from  the  lower  part  of  the 
side  of  the  neck  to  the  axilla.  It  is  very  broad,  and  presents  little  of  a  plexiform 
arrangement  at  its  commencement.  It  is  narrow  opposite  the  clavicle,  becomes 
broad  and  forms  a  more  dense  interlacement  in  the  axilla,  and  divides  opposite 
the  coracoid  process  into  numerous  branches  for  the  supply  of  the  upper  limb. 
The  nerves  which  form  the  plexus  are  all  similar  in  size,  and  their  mode  of  com- 
municatitui  is  subject  to  considerable  variation,  so  that  no  one  plan  can  be  given 
as  applying  to  every  case.  The  following  appears,  however,  to  be  the  most  con- 
stant arrangement :  the  fifth  and  sixth  cervical  unite  together  soon  after  their 
exit  from  the  intervertebral  foramina  to  form  a  common  trunk.  The  eighth  cervi- 
cal and  first  dorsal  also  unite  to  form  one  trunk.  So  that  the  nerves  forming  the 
plexus,  as  they  lie  on  the  Scalenus  medius  external  to  the  outer  border  of  the 
Scalenus  anticus,  are  blended  into  three  trunks— an  outer  one,  formed  by  the 
junction  (d*  the  fifth  and  sixth  cervical  nerves;  a  mitblle  one,  consisting  of  the 
seventh  cervical  nerve;  and  an  inner  one,  foi'me<l  by  the  junction  of  the  eighth 
cervical  and  first  dorsal  nerves.  As  they  pass  beneath  the  clavicle,  each  of  these 
three  trunks  divides  into  two  branches,  an  mUtrrior  and  &  posterior.  The  anterior 
divisions  of  the  outer  and  middle  trunks  then  unite  to  form  a  common  cord, 
which  is  situated  on  the  outer  side  of  the  middle  part  of  the  axillary  artery,  and 
is  called  the  outrr  cord  of  the  brachial  jdexus.  The  anterior  division  of  the 
inner  trunk,  formc<l  by  the  union  of  the  eighth  cervical  and  first  dorsal,  parses 
down  on  the  inner  side  of  the  axillary  artery  in  the  middle  of  the  axilla,  and 
forms  the  ifincr  cord  of  the  brachial  plexus.  The  posterior  divisions  of  the  outer 
trunk  (formed  by  the  junction  of  the  fifth  and  sixth  nerves)  and  of  the  middle 
trunk  (the  seventh  nerve)  unite  together  to  fiirm  the  posterior  cord  of  the  brachial 
plexus,  which  is  situated  behind  the  second  portion  of  the  axillary  artery.  From 
this  posterior  C(U"d  are  given  ofl'  the  two  lower  subscapular  nerves,  the  up]H*r  sub- 
scapular nerve  being  given  off  from  the  posterior  division  of  the  outer  trunk 
prior  to  its  junction  with  the  posterior  division  of  the  middle  trunk.  The  p«>S' 
terior  cord  divides  into  the  circumflex  and  musculo-spiral  nerves.  The  musculo- 
spiral  nerve  is  subse({uently  joined  by  the  posterior  division  of  the  inner  trunk, 
formed  by  the  union  of  the  eighth  cervical  and  first  dorsal- 

The  brachial  plexus  communicates  with  the  cervical  plexus  by  a  branch  from 
the  fourth  to  the  fifth  nerve,  and  with  the  phrenic  nerve  by  a  branch  fr(»m  the 
fifth  cervical,  which  joins  that  nerve  on  the  Anterior  scalenus  mtiscle:  the  cervi- 
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cal  amd  first  dorsal  nerves  are  also  joinedl  by  filaments  from  the  middle  and 
inferior  cervical  gan^^lia  of  the  sympathetic,  close  to  their  exit  from  the  interver- 
tebral fi  I  ram  in  a. 

Relations, — In  the  neck  the  brachial  plexus  lies  at  the  first  between  the  Anterior 
and  Middle  scaleni  muscles,  and  then  above  and  to  the  outer  side  of  the  subclavian 
artery :  it  then  passes  behind  the  clavicle  and  .Subclavins  muscle,  lying  upon  the 
first  serration  of  the  Serratua  magnus,  and  the  Subscajmlaris  muscles.  In  the 
axilia  it  is  placed  on  the  outer  side  of  the  first  portion  of  the  axillary  artery;  it 
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surrounds  the  artery  in  the  second  part  of  its  course,  one  cord  lying  upon  the  outer 
side  of  that  vessel,  one  on  the  inner  side,  and  one  behind  it,  and  at  the  lower  part 
of  the  axillary  space  gives  oif  its  terminal  branches  to  the  upper  extremity. 

■  BranclieB. — The  branches  of  the  brachial  plexus  are  arrunj^ed  in  two  groups — 

■  viz.  those  given  off  above  the  clavicle,  and  those  below  that  bone. 


Branches  ahove  the  Clavicle. 


Communicating. 

Muscular, 


Posterior  thoracic. 
Suprascapular. 

The  communicatijig  branch  with  the  phrenic  is  derived  from  the  fifth  cervical 
nerve  or  from  the  loop  between  the  fifth  and  sixth  ;  it  joins  the  phrenic  on  the 
Anterior  scalenus  muscle. 

The  muscular  branches  supply  the  Longtis  colli,  Scaleni,  Rhoraboidei,  and 
Subclavius  muscles.     Those  for  the  Longus  colli  and  Scaleni  arise  from  the  lower 
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immediately  after  their  exit   from   the  intervertebral  foramina,  but  generally  by 
three  roots  from  the  fifth,  sixth,  and  seventh  nerves.     These  unite  in  the  substance 
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of  the  Middle  scalenus  muscle,  and,  after  emerging  from  it,  the  nerve  passes  dol 
behind  the  brachial  |>lexii8  and  the  axilliiry  ves.sel8,  resting  on  the  outer  surface  of 
the  Serratus  magnus.  It  extends  along  the  side  of  the  chest  to  the  lower  border 
of  that  muscle,  supplying  filaments  to  each  of  its  digitationa. 

The  suprascapular  nerve  (Fig.  462)  arises  from  the  cord  formed  by  the  fifth  an«l 
sixth  cervical  nerves;  passing  oblit[uely  outward  beneath  the  Trapezius,  it  enters 
the  supraspinous  fossa,  through  the  notch  in  the  upper  border  of  the  scapula,  and. 
pa,ssing  beneath  the  Supraapinatus  muscle,  curves  in  front  of  the  spine  of  the 
scapula  to  the  infraspinous  fossa.  In  the  supraspinous  fossa  it  gives  off  two 
branches  to  the  Supraspinatus  muscle,  and  an  articular  tiiament  to  the  shoulder- 
joint  ;  and  in  the  infraspinous  fossa  it  gives  off  two  branches  to  the  Infraspinatus 
muscle,  besides  some  filaments  to  the  shoulder-joint  and  scapula. 


Branches  below  the  Clavicle. 

The  branches  given  off  below  the  clavicle  are  derived  from  the  three  cords  of 
the  brachial  plexus,  in  the  following  manner : 

Frnm  the  outer  ennl  arise  the  external  of  the  two  anterior  thoracic  nerves,  the 
musculo-cutaneous  nerve,  and  the  outer  head  of  the  median. 

From  the  inner  cord  arise  the  internal  of  the  two  anterior  thoracic  nerves,  the 
internal  cutaneous,  the  lesser  internal  cutaneous  (nerve  of  Wrisberg),  the  ulnar,  and 
inner  head  of  the  median. 

From  the  pogten'or  eord  arise  two  of  the  three  subscapular  nerves,  the  third 
arising  from  the  posterior  division  of  the  trunk  formed  by  the  fifth  and  sixth 
cervical  nerves;  the  cord  then  divides  into  the  muscuhj-apiral  and  circumflex 
nerves. 

These  may  be  arranged  according  to  the  parts  they  supply : 

To  the  chest         ....         Anterior  thoracic. 

To  the  shoulder  .         .         .         •      -  iv    ^     a 

[  tircumtiex. 

^  !Musculo-cutaneous. 

Internal  cutaneous. 

Lesser  internal  cutaneous. 

Median. 

Ulnar. 
^  Musculo-spiral. 

The  fasciculi  <tf  which  these  nerves  are  composed  may  be  traced  through  the 
plexus  to  the  spinal  nerves  from  which  they  originate.     They  are  as  follows : 

External  anterior  thoracic  from  5th,  6th,  and  7th  cervical. 


To  the  arm,  forearm,  and  han<l 


Internal  anterior  thoracic 

Subscapular 

Circumfiex 

Musculo-cutaneous 

Internal  cutaneous 

Lesser  internal  cutaneous 

Median 

Ulnar 

Musculo-spiral 


8th  cervical  and  1st  dorsal. 

5th,  6th,  7th,  and  Sih  cervical. 

.5th,  6th,  7 til.  and  Hth  cervical. 

Stii,  6th,  and  7th  cervical. 

8th  cervical  and   1st  dorsal. 

1st  dorsal. 

6ih,  7th,  and  Hth  cervical,  and   1st  dorsal 

8th  cervical  and  1st  dorsal. 

6th,  7th,  and  8th  cervical,  and  1st  dorsal 


The  Anterior  Thoracic  Nerves  (Tig.  461).  two  in  number,  supply  the  Pectoral 
muscles. 

The  crtenwl  or  superficial  nerve,  the  larger  i>f  the  two,  arises  from  the  outer 
cord  of  the  brachial  plexus,  through  which  its  fibres  may  be  traced  to  the  fifth, 
sixth,  and  seventh  cervical  nerves.  It  passes  inward,  across  the  axillary  artery 
and  vein,  pierces  the  costo-coracoid  membrane,  and  is  distributed  to  the  under 
surface  of  the  Pectoralis  major.     It  sends  ilown  a  conununicating  filament  to  jois 
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the  internal  nerve,  which  forms  a  luop  rouinl  the  inner  side  of  the  axillary 
artery. 

The  internal  or  deep  nerve  arises  from  the  inner  cord,  and  through  it  from 
the  eighth  cervical  and  first  dorsaL  It  passes  upward  between  the  axillary  artery 
and  vein,  and  joins  with  the  filament  from  the  superficial  nerve.  It  then  passes 
to  the  nnder  surface  of  the  Pectoralis  minor  mttscle,  where  it  divides  into  a  number 
of  branches,  which  supply  the  muscle  on  its  under  surface.  Some  of  the  branches 
pa^s  through  the  muscle  ;  others  wind  roun*!  its  upper  border  and  pierce  the  costo- 
coracoid  membrane  to  supjily  the  Pectoralis  major. 

The  Subscapular  Nerves,  three  in  number,  supply  the  Subscapularis,  Teres 
major,  and  Latissimus  dorsi  muscles.  The  fasciculi  of  which  they  are  composed 
may  be  traced  to  the  fifth,  sixth,  seventh,  and  eighth  cervical  nerves. 

The  upper  suhscaj/uhtr  twrve,  the  smallest,  enters  the  upper  part  of  the  8ub- 
scapularis  muscle. 

The  hmwr  atuhmpHhir  nenw  enters  the  axillary  border  of  the  Subscapularis 
and  terminates  in  the  Teres  major.  The  latter  muscle  is  sometimes  supplied  by  a 
separate  branch. 

The  middle  or  lomj  »Hhfit'apu!ar^  the  largest  of  the  three,  follows  the  course  of 
the  subscapular  artery,  along  the  posterior  wall  of  the  axilla  to  the  Latissimus 
dorsi,  through  which  it  may   be  traced  as  far  as  its  lower  border. 

The  Circumflex  Nerve  (Fig.  462)  supplies  some  of  the  muscles  and  the  integu- 
ment of  the  shoulder  and  the  shotilder-joint.  It  arises  from  the  posterior  cord  nf 
the  brachial  plexus,  in  common  with  the  muscitlo-sjiiral  nerve,  and  its  fibres  may 
be  traced  through  the  posterior  cord  to  the  fifth,  sixth,  seventh,  and  eighth  cer- 
vical nerves.  It  is  at  first  placed  behind  the  axillary  artery,  between  it  and  the 
Subscapularis  muscle,  and  passes  downward  wnd  outward  to  the  lower  border  of 
that  muscle.  It  then  winds  backward  in  company  with  the  posterior  circumflex 
artery,  thj'ough  a  quadrilateral  space  bounded  above  by  the  Teres  minor,  below 
by  the  Teres  major,  internally  by  the  long  head  of  the  Triceps,  and  externally  by 
the  neck  of  the  humerus,  and  divides  into  two  branches. 

The  upper  hrtineh  winds  round  the  surgical  neck  of  the  humerus,  beneath  the 
Deltoid,  with  the  posterior  circumflex  vessels,  as  far  as  the  anterior  border  of  that 
muscle,  supplying  it,  and  giving  off"  cutaneous  branches,  which  pierce  the  muscle 
and  ramify  in  the  integument  covering  its  lower  part. 

The  loti'er  branchy  at  its  origin,  distributes  filaments  to  the  Teres  minor  and 
back  part  of  the  Deltoid  muscles.  Upon  the  filament  to  the  fonner  muscle  a 
gangliform  enlargement  usually  exists.  The  nerve  then  pierces  the  deep  fascia, 
and  supplies  the  integument  over  the  lower  two-thirds  of  the  posterior  surface  of 
the  Deltoid,  as  well  as  that  covering  the  long  head  of  the  Trice}>s. 

The  circumflex  nerve,  before  its  division,  gives  off"  an  articular  filament,  which 
enters  the  shoidder-joint  below  the  Subscapularis. 

The  MuBculo-cutaneous  Nerve  (Fig.  401)  {fxtn-jial  cutaneous  or  per  for  an  8  Cas- 
aerif}^  supplies  some  of  the  muscles  of  the  arm  and  the  integument  of  the  fore- 
arm. It  arises  from  the  outer  cord  of  the  brachial  plexus,  opposite  the  lower  border 
of  the  Pectoralis  nrinor,  receiving  filaments  from  the  fifth,  sixth,  and  seventh 
cervical  nerves.  It  perforates  the  Coraco-brachialis  muscle,  passes  obliquely  between 
the  Biceps  and  Brachialis  anticus  to  the  outer  side  of  the  arm,  and,  a  little  above 
the  elbow,  winds  round  the  outer  border  of  the  tendon  of  the  Biceps,  and,  perfo- 
rating the  deep  fascia,  becomes  cutaneous.  This  nerve  in  its  course  through  the 
ann  supplies  the  Coraco-brachialis,  Biceps,  and  part  of  the  Brachialis  anticus 
muscles.  It  sends  a  small  branch  to  the  bone,  which  enters  the  nutrient  foramen 
with  the  accompanying  artery  and  a  filament,  from  the  branch  supplying  the 
Brachialis  anticus.  to  the  elbow-joint. 

The  cutaneous  portion  of  the  nerve  passes  behind  the  median  cephalic  vein,  and 
divides,  opposite  the  elbow-joint,  into  an  anterior  and  a  posterior  branch. 

The  anterior  brarteh  descends  along  the  radial   border  of  the  forearm  to  the 

*  See  foot-note,  page  759. 
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wrist,  anil  supplies  the  integument  over  the  outer  half  of  the  anterior  surface.  At 
the  wrist-joint  it  is  placed  in  front  of  the  rjiilial  artery,  and  «ome  filuments. 
piercing  the  deep  fascia,  accompany  that  vessel  to  the  hack  r>f  the  wrist,  supplying 
the  carpus.  The  nerve  then  passes  downward  to  the  ball  ()f  the  thumb,  where  it 
terminates  in  cutaneous  filaments.  It  communicates  with  a  branch  from  the  radial 
nerve  and  the  palmar  cutaneous  branch  of  the  median. 

The  posterior  hranch  passes  downward  along  the  back  part  of  the  radial  side 
of  the  forearm  to  the  wrist.  It  supplies  the  integument  of  the  lower  third  of  the 
forearm^  communicating  with  the  radial  nerve  and  the  external  cutaneous  branch 
of  the  musculo-s])iral. 

The  Internal  Cutaneous  Nerve  (Fig.  461)  is  one  of  the  smallest  branches  of  the 
brachial  plexus.  It  arises  from  the  inner  cord  in  common  with  the  ulnar  and 
internal  head  of  the  median,  and  at  its  commencement  is  jjlaced  on  the  inner 
side  of  the  brachial  artery.  It  derives  its  fibres  from  the  eiglith  cervical  and  first 
dorsal  nerves.  It  passes  down  the  inner  side  of  the  arm,  pierces  the  deep  fascia 
with  the  basilic  vein,  about  the  middle  of  the  limb,  and,  becoming  cutaneous, 
divides  into  two  branches,  anterior  and  posterior. 

This  nerve  gives  off,  near  the  axilla,  a  cutaneous  filament,  which  pierces  the 
fascia  and  supplies  the  integument  covering  the  Biceps  muscle  nearly  tis  far  as 
the  elbow.  This  filament  lies  a  little  external  to  the  common  trunk,  from  which 
it  arises. 

The  antt'rior  branch,  the  larger  of  the  two,  passes  usually  in  front  of,  but 
occasionally  behind,  the  median  basilic  vein.  It  then  descends  on  the  anterior 
surface  of  the  ulnar  side  of  the  forearm,  distributing  filaments  to  the  integument 
as  far  as  the  wrist,  and  communicating  with  a  cutaneous  branch  of  the  ulnar 
nerve. 

The  posterior  branch  passes  obliquely  downward  on  the  inner  side  of  the 
basilic  vein,  pa.sses  in  front  of,  or  over,  the  internal  condyle  of  the  humerus  to  the 
back  of  the  forearm,  and  descends  on  the  posterior  surface  of  its  ulnar  side  as  far 
us  the  wrist,  distributing  filaments  to  the  integument.  It  communicates,  above 
the  elbow,  with  the  lesser  internal  cutaneous,  and  above  the  wrist  with  the  dorsal 
cutaneous  branch  nf  the  ulnar  nerve  (Swan). 

The  Lesser  Internal  Cutaneous  Nerve  {itfrce  of  Wri»ber(j)  (Fig.  461)  is  distrib- 
uted to  the  integument  on  the  inner  side  of  the  arm.  It  is  the  smaUest  of  the 
branches  of  the  brachial  plexus,  and,  arising  from  the  inner  cord  with  the  internal 
cutaneous  and  ulnar  nerves,  receives  its  fibres  froaii  the  first  dorsal  nerve.  It 
passes  through  the  axillary  space,  at  first  lying  behind,  and  then  on  the  inner  side 
of,  the  axillary  vein,  and  communicates  with  the  intercos to-humeral  nerve.  It 
descends  along  the  inner  side  of  the  brachisil  artery  to  the  middle  of  the  arm, 
where  it  pierces  the  deep  fascia,  and  is  distributed  to  the  integument  of  the  back 
part  of  the  lower  third  of  the  arm,  extending  a^  far  as  the  flbow,  where  sntne 
filaments  are  lost  in  the  integument  in  front  of  the  inner  ctuidyle,  and  others 
over  the  (decranon.  It  communicates  with  the  posterior  branch  of  the  internal 
cutaneous  nerve. 

In  some  cases  the  nerve  of  Wrisberg  and  intercosto-humeral  are  connected  by 
two  or  three  filaments  which  form  a  plexus  at  the  back  ])art  of  the  axilla.  In 
other  cases  the  intercostodiumeral  is  of  large  size,  and  takes  the  place  of  the 
nerve  of  Wrisberg,  receiving  merely  a  filament  of  communication  from  the  brachial 
plexus,  which  represents  the  latter  nerve.  In  other  cases  this  filament  is  wanting, 
the  place  of  the  nerve  of  Wrisberg  being  supplied  entirely  from  the  intercosto- 
humeral. 

The  Median  Nerve  (Fig.  461)  has  received  its  name  from  the  course  it  takes 
along  the  middle  of  the  arm  and  forearm  to  the  hand,  lying  between  the  ulnar 
and  the  musculo-spiral  and  radial  nerves.  It  arises  by  two  roots,  one  fn-ini  the 
outer,  and  one  from  the  inner,  cord  of  the  brachial  plexus  ;  these  embrace  the  lower 
part  of  the  axillary  artery,  uniting  either  in  front  or  on  the  outer  side  of  that 
vessel.     It  receives  filaments  from  the  sixth,  seventh,  and  eighth  cervical  and  the 
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first  (lorsaL  As  it  descends  through  the  arm,  it  h'es  at  first  on  the  outer  side  of 
the  brachial  artery^  crosses  that  vesyel  in  the  middle  of  its  course,  usually  iu 
front,  but  occasionally  behind  it,  and  lies  on  its  inner  side  to  the  bend  of  the 
elbow,  where  it  is  placed  beneath  the  bicipital  fascia,  and  is  sej)arated  from  the 
elbow-joint  by  the  Bracbialis  anticus.  hi  the  forearm  it  passes  between  the  two 
heads  of  the  Pronator  radii  teres,  and  descends  beneath  the  Flexor  sublimis,  lying 
on  the  Flexor  profundus,  to  within  two  inches  above  the  annular  li«:5Hn)ont,  where 
it  becomes  more  superficial,  lying  between  the  tendons  of  the  Flexor  sublimis 
and  Flexitr  carpi  radialis,  beneath,  or  rather  to  the  ulnar  side  of,  the  tendon  <>f 
the  Palmaris  longus,  covered  by  the  intecrument  and  fascia.  It  then  passes  beneath 
the  annular  ligament  into  the  hand.  In  its  course  through  the  forearm  it  is 
accompauied  by  a  small  artery. 

Branches. — No  branches  are  given  off  from  the  median  nerve  in  the  arm.  /« 
the  ton-arm  its  branches  are  muscular,  anterior  interosseous,  and  jialmar  cuta- 
neous, and,  according  to  Rudinger  and  Macalister,  two  articular  twigs  to  the 
elbow-joint. 

The  muscular  branches  supply  all  the  superficial  muscles  on  the  front  of  the 
forearm,  except  the  Flexor  carpi  ulnaris.  These  branches  are  derived  from  the 
nerve  near  the  elbow.  The  branch  furnished  to  the  Pronator  radii  teres  often 
arises  above  the  joint. 

The  anterior  mtt'ro»Sf*om  supplies  the  deep  rawscles  on  the  front  of  the  fore- 
arm, except  the  inner  half  of  the  Flexor  profundus  digitorum.  It  accompanies 
the  anterior  interosseous  artery  along  the  interosseous  membrane,  in  the  interval 
between  the  Flexor  longus  pollicis  and  Flexor  profundus  digitorum  muscles,  both 
of  which  it  supplies,  aud  terminates  below  in  the  Pronator  quadratus. 

The  pabftar  t^utaueous  branch  arises  from  the  median  nerve  at  the  lower  part 
of  the  forearm.  It  pierces  the  fascia  above  the  annular  ligament,  and,  descending 
over  that  ligament,  divides  into  two  branches:  of  which  the  outer  supjdies  the 
skin  over  the  ball  of  the  thumb,  and  communicates  with  the  anterior  cutaneous 
branch  of  the  musculo-cutaneous  nerve  ;  and  the  inner  supplies  the  integument  of 
the  palm  of  the  hand,  communicating  with  the  cutaneous  branch  of  the  ulnar. 

Tn  the  palm  of  the  hand  the  median  nerve  is  covered  by  the  integument  and 
pulunir  fascia  and  crossed  by  the  superficial  palmar  arch.  It  rests  ujion  the 
tendons  of  the  flexor  muscles.  In  this  situation  it  becomes  enlarged,  somewhat 
flattened,  of  a  reddish  color,  and  divides  into  two  branches.  Of  these,  the 
external  supplies  a  muscular  branch  to  some  of  the  muscles  of  the  thumb  and 
digital  branches  to  the  thumb  and  index  finger;  the  internal  supplies  digital 
branches  to  the  contiguous  sides  of  the  index  and  middle  and  of  the  middle  and 
ring  fingers. 

The  branch  to  the  muscles  of  the  thumb  is  a  short  nerve  which  subdivides 
to  supply  the  Abductor,  Opponens,  and  outer  head  of  the  Flexor  brevis  pollicis 
muscles,  the  remaining  muscles  of  this  group  being  sopplied  by  the  ulnar 
nerve. 

The  tiii/ital  hranrhe»  are  five  in  number.  The  fir%t  and  second  pass  along  the 
borders  of  the  thumb,  the  external  branch  communicating  with  branches  of  the 
radial  nerve.  The  third  passes  along  the  radial  side  of  the  index  finger,  and 
supplies  the  First  lumbricalis  muscle.  The/o«rM  subdivides  tosupply  the  adjacent 
sides  of  the  index  and  middle  fingers,  and  sends  a  branch  to  the  Second  lumbrical 
muscle.  The  fifth  supplies  the  adjacent  sides  of  the  middle  and  ring  fingers,  and 
communicates  with  a  branch  from  the  ulnar  nerve. 

Each  digital  nerve,  opposite  the  ba>se  of  the  first  phalanx,  gives  off  a  dorsal 
branch,  which  joins  the  dorsal  digital  nerve  from  the  radial  and  runs  along  the 
side  of  the  dorsum  of  the  finger,  to  end  in  the  integument  over  the  last  phalanx. 
At  the  end  of  the  finger  the  digital  nerve  divides  into  a  palmar  and  a  dorsal 
branch,  the  former  of  which  supplies  the  extremity  of  the  finger,  and  the  latter 
ramifies  round  and  beneath  the  nail.  The  digital  nerves,  as  they  run  along  the 
fingers,  are  placed  superficial  to  the  digitul  arteries. 
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The  Ulnar  Nerve  (Fig.  4*n)  is  phicerl  along  the  inner  or  ulnar  side  of  the  upp€T~ 
limb^  and  is  distributi'd  to  the  lunseles  and  integument  of  the  firearm  and  hand. 
It  is  smaller  than  the  median,  behind  whieh  it  is  placed,  diverging  from  it  in  its 
course  down  the  arm.  It  arise?i  from  the  inner  cord  of  tiie  brachial  plexus,  in 
common  with  the  inner  head  of  the  median  and  the  internal  cutaneous  nerve,  and 
derives  its  fibres  from  the  eighth  cervical  and  first  dornal  nerves.  At  its  commence- 
tnent  it  lies  at  the  inner  side  of  the  axillar^^  arter\%  and  holds  the  same  relation 
with  the  hnichial  artery  to  the  middle  of  the  arm.  From  this  point  it  runs  ohliqnel v 
across  the  internal  head  of  the  Triceps,  juerces  the  internal  intermuscular  septum, 
an<l  descends  to  the  groove  between  the  internal  condyle  and  the  olecranon,  accom- 
panied by  the  inferior  profunda  artery.  At  the  elbow  it  rests  upon  the  hack  of  the 
inner  condyle,  and  passes  into  the  forearm  between  the  two  heads  of  the  Flexor 
carpi  ultiaris.  In  the  forearm  it  descends  in  a  perfectly  straight  course  along  its 
ulnar  side,  lying  upon  the  Flexor  profundus  digitorum,  its  upper  half  being  ct»vere<l 
by  the  Flexor  carpi  ulnaris,  its  lower  half  lying  on  the  outer  side  of  the  muscle, 
covered  by  the  integument  and  fascia.  The  ulnar  artery,  in  the  n])per  third  of  its 
course,  is  separated  from  the  ulnar  nerve  by  a  considerable  interval,  but  in  the 
rest  of  its  extent  the  nerve  lies  to  its  inner  side.  At  the  writtt  the  ulnar  nerve 
crosses  the  annular  ligament  on  the  outer  side  of  the  pisiform  bone,  to  the  inner 
iside  and  a  little  behind  the  ulnar  artery,  and  immediately  beyond  this  bone  divides 
into  two  brancheSv  superficial  and  deep  palmar. 

The  branches  of  the  ulnar  nerve  are — 


r- Articular  (elbow). 
I  Muscular. 
In  the  forearm  ^J  Cutaneous. 

Dorsal  cutaneous. 
^Articular  (wrist). 


1^  Deep  palmar. 


The  nrtirular  branches  distributed  to  the  elbow-joint  consist  of  several  small 
filaments.  They  arise  from  the  nerve  as  it  lies  in  the  groove  between  the  inner 
condyle  and  olecranon. 

The  muHruiar  b?'micJies  are  two  in  number — one  supplying  the  Flexor  carpi 
ulnaris;  the  other,  the  inner  half  of  the  Flexor  profundus  digitorum.  They  arise 
from  the  trunk  of  the  nerve  near  the  elbow. 

The  f'utttHt'fiitit  branch  arises  from  the  ulnar  nerve  about  the  middle  of  the  fore- 
arm, and  divides  into  two  branches. 

One  branch  (frequently  absent)  pierces  the  deep  fascia  near  the  wrist,  and  i> 
distributed  to  the  integument,  communicating  with  a  branch  of  the  internal 
cutaneous  nerve. 

The  second  branch  (palmar  cutaneous)  lies  on  the  ulnar  artery,  which  it 
accompanies  to  the  hand,  some  filaments  entwining  round  the  vessel ;  it  en<ls  in 
the  integument  of  the  palm,  communicating   with  branches  of  the  median  nerve. 

The  dor»a!  cutaneuns  branch  arises  about  two  inches  above  the  wrist;  it  passe* 
backward  beneath  the  Flexor  carpi  ulnaris,  perforates  the  deep  fascia,  and,  running 
along  the  ulnar  side  of  the  back  of  the  wrist  and  hand,  su|*plies  the  inner  side  of 
the  little  finger  and  the  adjoining  sides  of  the  little  and  ring  fingers ;  it  communi- 
cates with  the  posterior  brunch  of  the  internal  cutaneous  nerve,  and  sends  a  com- 
municating filament  to  that  branch  of  the  radial  nerve  which  supplies  the  adjoining 
sides  of  the  middle  and  ring  fingers. 

The  artietifar  filamejifji  to  the  wrist  are  also  supplied  by  the  ulnar  nerve. 

The  superficial  palmar  brunch  supplies  the  Palmaris  hrevis  and  the  integu- 
ment on  the  inner  side  of  the  hand,  and  terminates  in  two  digital  branches,  wliicL 
are  distributed,  one  t**  the  ulnar  side  *>(  the  little  finger,  the  other  to  the  adjoining 
sides  of  the  Utile  and  ring  fingers,  the  latter  communicating  with  a  branch  from 
the  median.  The  digital  branches  are  distributed  to  the  fingers  in  the  same 
manner  as  the  digital  branches  of  the  median. 

The  deep  palmar  branch  passes    between    the  Abductor   and  Flexor  brevi* 
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niinirai  rligiti  mMscles,  and  follows  the  course  of  the  deep  palmar  arch  beneath  the 
flexor  tendons.  At  its  ori^^in  it  snipplies  the  muscles!  of  the  little  finger.  As  it 
crosses  the  deep  part  of  the  hand  it  sends*  two  branches  tit  each  interosseous 
space,  one  for  the  Dorsal  and  one  for  the  Palmar  interosseous  muscle,  the  branches 
to  the  Second  and  Third  palmar  inten>ssei  stipplying  filaments  to  the  two  inner 
LumbricaJ  muscles.  At  its  termination  between  the  thumb  and  index  finger  it 
supplies  the  Adductores  transversus  et  obliquus  poUicis  and  the  inner  bead  of  the 
Flexor  brevis  pollicis. 

It  will  be  remembered  that  the  inner  part  of  the  Flexor  profundus  digitorum  is 
supjdied  by  the  ulnar  nerve;  the  two  inner  Lumbricales,  wbicb  are  connected  with 
the  tendons  of  this  part  of  the  muscle,  are  therefore  supplied  by  the  same  nerve. 
The  outer  part  of  the  Flexor  profundus  is  ."Supplied  by  the  median  nerve;  the 
two  outer  Lumbricales,  which  arc  connected  with  the  tendons  of  this  part  of  the 
muscle,  are  therefore  sup|died  by  the  same  nerve. 

The  Musculo-spiral  Nerve  (Fig.  462),  the  largest  brancb  of  the  brachial  plexus, 
siipjdies  the  muscles  u(  the  l»ack  part  of  the  arm  and  fiuvarm  ami  thf  integument 
of  the  same  parts,  as  well  as  that  of  the  back  of  the  hand.  It  arises  from  tlu- 
posterior  cord  of  the  brachial  plexus  by  a  common  trunk  with  the  circumflex 
nerve,  and  is  afterward  joined  by  the  posterior  division  of  the  trunk,  formed  by  the 
junction  of  the  eighth  cervical  and  first  dorsal  nerves.  It  receives  filaments  from 
the  sixth,  seventli,  and  eighth  cervical  and  first  dorsal  nerves.  At  its  commence- 
ment it  is  place<l  behind  the  axillaiT  and  upper  part  of  the  brachial  arteries, 
jiassing  down  in  front  of  the  tendons  of  the  Latissimus  dorsi  and  Teres  major. 
It  winds  round  the  humerus  in  the  musculo-spiral  groove  with  the  superior  pro- 
funda artery,  |iassing  from  the  inner  to  the  outer  side  of  the  bone,  between  the 
internal  and  external  beads  of  the  Triceps  muscle.  It  pierces  the  externa!  inter- 
muscular septum,  and  descends  between  the  Brachialis  anticus  and  Supinator 
hmgus  to  the  fnmt  of  the  external  condyle,  where  it  divides  into  the  radial  and 
posterior  interosseous  nerves. 

The  branches  of  the  tnusculo-spiral  nerve  are — 

Muscular.  Radial. 

Cutaneous.  Posterior  interosseous. 

The  iHUHcuhtr  hranche«  are  divided  into  internal,  posterior,  and  external;  they 
sup]>ly  the  Triceps,  Anconeus,  Supinator  longus,  Extensor  carpi  ratlialis  longior, 
and  Brachialis  anticus.  These  branches  arc  derived  from  the  nerve  at  the  inner 
side,  back  part,  and  outer  side  of  the  arm. 

The  internal  muscular  branches  supply  the  inner  and  middle  heads  of  the 
Triceps  muscle.  That  to  the  inner  heatl  of  tlie  Triceps  is  a  long,  slender  filament 
which  lies  close  to  the  ulnar  nerve,  as  far  a«  the  lower  third  of  the  arm.  antl  is 
«d\en  intimately  connected  with  it. 

The  posterior  muscular  branch,  of  large  size,  arises  from  the  nerve  in  the 
groove  between  the  Triceps  and  the  humerus.  It  divides  into  bratiches  which 
supply  the  outer  head  of  the  Triceps  and  Anconeus  muscles.  The  branch  for  the 
latter  muscle  is  a  long,  slender  filament  which  descends  in  the  substance  of  the 
Tricefis  to  the  Anconeus. 

The  external  muscular  branches  supply  the  Supinator  longus,  Extensor  carpi- 
radialis  longior,  and  (usually)  the  outer  part  of  the  Brachialis  anticus. 

The  lUitaneouit  In-anehfit  are  three  in  number,  one  internal  and  two  external. 

The  internal  cutaneous  branch  arises  in  the  axillary  space  with  the  inner  mus- 
cular branch.  It  is  of  s^mall  size,  and  j>asses  through  the  axilla  to  the  inner  side 
of  the  arm,  supplying  the  integument  on  its  posterior  aspect  nearly  as  far  as  the 
cdecranon.  In  its  course  it  crosses  beneath  the  intercosto-humeral,  with  which 
it  communicates. 

The  two  external  cutaneous  branches  perforate  the  outer  head  of  the  Triceps 
at  its  attachment  to  the  humerus.  The  upper  and  smaller  one  passes  to  the 
front  of   the  elbow,  lying  close  to  the  cephalic  vein,  and   supplies  the  integn- 
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ment  of  the  lower  iialf  of  the  arm  on  its  anterior  aspect.     The  lower  hrai 
pierces  the  deep  fascia  behiw  the  insertioQ  of  the  Deltoid,  and  passes  down  aLmg 

the  outer  side  <)f  the  arm  and 


Si^rtueapularr 


:^:- 


>. 


-Circuinfiex. 


^ 


-Miucido-spiral. 


elhow,  at^d  then  along  the 
hack  part  of  the  radial  si«le 
of  the  forearm  to  the  wrist, 
supjtlying  the  integument  in 
its  course,  and  joining;,  near 
its  termination,  with  the  ]»ns- 
teriorcutanenus  branch  of  the 
musciilo-eutaneons  nerve. 

The  radial  nerve  passes 
along  the  front  of  the  radial 
aide  of  the  foreann  to  the 
commencement  of  its  lower 
third.  It  lies  at  first  a  little 
to  the  outer  side  of  the  radial 
artery,  concealed  heneaih  the 
Supinator  longus.  In  the 
middle  third  of  the  forearm 
it  lies  l>eneath  the  san»e  mus- 
cle, in  close  relation  with  the 
outer  8ide  of  the  artery.  It 
(piits  the  artery  about  three 
inches  above  the  wrist,  passes 
beneath  the  tendon  of  the 
Supinator  longus.  and.  pier- 
cing the  deep  fascia  at  the 
outer  bonier  of  the  forearm, 
divides  itito  two  branches. 

The  external  branch,  the 
smaller  of  the  two,  supplier 
the  integument  of  the  radial 
side  and  hall  of  the  thumb, 
joining  with  the  anterior 
branch  of  the  musculo-cuta- 
neous  nerve. 

The  internal  branch  com- 
municates, above  the  wrist, 
with  the  posterior  cutaneous 
branch  from  the  museuhi 
cutaneous,  and  on  the  hacli 
of  the  hand  forms  an  arch 
with  the  dorsal  cutaneous 
branch  of  the  xilnar  nerve. 
It  then  divides  into  three 
digital  nerves,  which  are  dis- 
tributed as  follows  :  The  first 
supplies  the  ulnar  side  of 
the  thumb  and  the  radial 
side  of  the  index  finger;  the  second,  the  adjoining  sides  of  the  index  and  middle 
fingers;  and  the  third,  the  adjacent  borders  of  the  middle  and  ring  fingers.'  The 
latter  nerve  communicates  with  u  filament  fri>m  the  dorsal  brunch  of  the  ulnar 
nerve. 


Posterior 
niefoaeota. 


Fio.  4(52.— The  supnwpapiilar.  circumflex,  nnd    muacttto-Bpiral 
nerve*. 
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'  .Vccordinj?  to  HutchinBon,  the  distal  nerve  to  the  thumh  reachtu  only  as  liitrh  a^  the  root  of  th»' 
il ;  llie  one  to  thu  forv tinker  as  hiKh  m*  the  muldle  of  the  *iectind  phalnnx ;  and  the  one  to  the  nii«l- 
\!  and  ring  tingenK  not  higher  than  the  Hr*t  phuiangeal  joint  [Ij^mion  Hi.>^p.  t»«u.  voL  iii.  ]k  3Ii*.  t 
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The  Posterior  Interosseous  Nerve  win<ls  to  the  back  of  the  forearm  through 
the  fibres  of  the  Su])inator  brevi^,  and  passes  liown,  between  the  superficial 
and  deep  layer  of  raiiscles.  to  the  middle  of  the  forearm.  Coiasiderablv  dimin- 
ished in  size,  it  descends  on  the  interosseous  membrane,  beneath  the  Extensor 
langus  poUicis^  to  ihe  back  of  the  carpus,  where  it  presents  a  gangliform 
enlargement  from  which  filaments  are  distributed  to  the  ligaments  and  artic- 
ulations of  the  carpus.  It  supplies  all  the  muscles  of  the  radial  and  posterior 
brachial  regions,  excepting  the  Anconeus,  Supinator  longus,  anil  Extensor  carpi 
radialis  longior. 

Surgical  Anatomy. — The  brachial  plexus  may  be  raptured  by  traction  on  the  limb  leading 
to  cumpleto  paraK'sis.  In  these  cases  the  lesion  would  appear  to  be  mther  a  tearinij  away  of 
the  nerves  from  the  spinal  cnrd  than  a  solution  of  rontinuity  of  the  ncne-libres  theuLselves.  In 
the  axilla  atiy  of  the  norves  tonuin^  the  brai-hJal  plexus  uiay  l>c  injured  in  a  wound  of  this  part. 
the  median  being  tlie  one  which  is  most  fre<^uently  damaged  from  its  exj^^sed  position,  and  the 
musculo-spiral,  ou  tic^ount  of  its  sheltered  and  deep  position,  beinp  the  least  otlen  wounded. 
The  britchial  plexus  in  the  axilla  is  ot^en  damaged  from  the  pres^jure  of  a  crutch,  prothit-ing  the 
condition  known  a«  *' crutch  pamlysis/'  In  these  eases  the  museulo-spiral  apf>ean5  to  l^e  the 
frerve  which  is  most  freriuently  implicated  to  the  greatest  extent,  the  ulnar  nerve  being  the  one 
that  apjvears  to  suffer  next  in  frequency. 

The  t'treumjiex  nerve  is  of  particular  wureieal  interest.  On  account  of  its  course  round  the 
joint  it  is  liable  to  he  torn  in  iraeturcs  of  the  sur^rieal  neck  of  the  iuancru!^  and  in  dislocatiojiH 
of  the  »houlder-joint,  leading  to  parulvsts  of  the  deltoid,  anil,  according  to  Erb.  inflaumiation  of 
the  shoulder-joint  is  liable  to  l>e  followed  by  a  neuritis  of  this  nerve  from  extension  of  the 
inflammation  to  it. 

Mr.  ITilton  takes  the  ciRuimflex  nerN^e  as  an  illustration  of  a  law  which  he  lays  down,  that 
"  the  same  trunks  uf  nerves  whiusc  branches  supply  the  groui»s  of  muswles  moving  a  ioiut  funiisli 
also  a  distribution  of  nerves  to  the  .'ikin  over  the  insertions  of  the  wimc  muxles.  and  the  interior 
of  the  joint  reeeives  its  nerxes  from  the  same  source.'*  Tu  this  way  he  explains  the  fact  that  an 
inflamed  joint  Inromes  rigid,  because  the  same  nerves  which  supply  the  interior  of  the  joint 
supply  the  uuiscles  also  which  move  that  joint. 

The  m*:ifotn  ttrrve  is  liable  to  injury  in  wounrls  of  the  forearm,  When  |uiralyzed,  there  is 
loss  of  flexion  of  the  second  phalanges  of  all  the  fingers  and  of  the  terminal  phalanges  of  the 
index  and  middle  fingers.  Flexion  of  the  terminal  phabnges  of  the  ring  and  middle  Angers  is 
effected  by  that  {lortioti  of  the  Flexor  profundus  digitorum  which  is  supplied  by  the  ulnmr  tjerve. 
There  is  |>ower  to  flex  the  proximal  phatanges  through  the  Interossei.  The  thumb  cannot  l»e 
flexed  or  opixised,  and  is  maintained  in  a  position  of  extension  and  adductitui.     All  jwiwer  of 

tironation  is  lost.  The  wrist  can  be  flexed,  if  the  hand  is  tirs^t  adducted.  by  the  aetir>n  of  the 
"lexor  carpi  iduaris.  There  is  los.s  or  impainuent  of  sensation  on  the  palmar  surface  of  the 
thumb,  index,  middle,  and  outer  half  of  tlie  ring  Kngers.  and  on  the  dorsid  surikee  of  the  same 
fingers  over  the  la.st  two  phalanges  ;  except  in  the  thumb,  where  the  loss  of  sensation  would  be 
limiteil  to  the  back  of  the  last  phalanx.  In  order  to  expotJe  the  median  nene  for  the  pur|x>8e 
of  stretching  an  incif^ion  shoula  he  made  along  the  ulnar  side  of  the  tendon  of  the  Palmaris 
longus,  which  serves  as  a  guide  to  the  nerve. 

The  tthutr  nrnt:  is  also  liable  to  be  injured  in  wounds  of  the  forearm.  When  paralyzed, 
there  is  loss  of  power  of  flexion  in  the  ring  and  little  lingers  ;  there  is  impaired  ptiwcr  of  ulnar 
flexiij>n  and  adiiuctiou  ;  there  is  inability  to  spread  out  the  fingers  from  paralysis  of  the  Inter- 
ossei; and  there  is  inability  to  iulduet  the  thumb.  Sensation  is  lost  or  impaired  in  the  skin  sup- 
plied by  the  nerve.  In  oriler  to  expose  the  nerve  in  the  lower  part  of  the  torearm,  an  incision 
should  be  made  along  the  outer  bonier  of  the  tendon  of  the  Flexor  carpi  ulnaris,  and  the  nerve 
will  lie  found  lying  on  the  ulnar  side  of  the  ulnar  artery. 

The  muxcitio-ifpiinf  nme  is  probably  more  frec|uently  injured  than  any  other  nerve  of  the 
upper  extremity.  In  consequence  of  its  close  relationship  to  the  humerus  as  it  lies  In  the  mus- 
culo-spiral  groove,  it  is  frequently  torn  or  injured  in  fractures  of  this  bone,  or  subsequently 
involved  in  the  callus  that  ma^r'  he  tlirown  out  around  a  fracture,  aiul  thus  pressed  upon  atul  its 
functions  interfered  with.  It  is  als4j  liable  to  be  contused  against,  the  bone  by  kicks  or  blows  or 
to  Ixr  divided  by  wounds  of  the  arm.  When  paralyzed,  the  hand  is  flexed  at  the  wri^^t  and  lies 
flaccid.  This  is  known  as  '"  drop-wrist."  The  flnccrs  are  also  flexed,  and  on  an  attempt  being 
made  to  extend  l  hem  the  bust  two  phalanges  only  will  Ik;  exletidcd  through  the  action  of  the  Inter- 
ossei, the  first  jdialanges  reniainine  flexed.  There  is  no  power  of  extending  the  wrist,  Supina- 
tion is  C4jmplctely  lust  when  the  lorearm  is  extended  on  the  arm,  but  it  is  possible  to  a  certain 
extent  if  the  forearm  is  flexed  so  aa  to  allow  of  the  action  id"  the  Biceps.  The  power  of  exten- 
sion of  the  ft>reann  is  lost  on  accourU  of  pandysis  of  the  Tricep.s.  The  Wst  x»cisition  in  whieh 
to  ex]»ofte  the  nerve  for  the  purpose  of  stretching  is  to  make  an  incision  along  the  inner 
border  of  the  Supinator  hmgu.**,  just  above  the  level  of  the  ell>ow-joint.  The  skirt  and  super- 
ficial structures  are  to  be  divided  and  the  deep  fascia  cxnosuHl.  The  wliite  line  in  this  struc- 
ture indieating  tlie  border  of  the  muscle  is  to  be  defined,  and  the  deep  fascia  divided  in  this 
line.  By  now  raising  the  Supinator  longus  the  ner\e  will  be  toutul  lying  beneath  it,  on  the 
Brachialis  antieus. 
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THE   DORSAL   NERVES  (Fig.  463). 

The  Dorsal  Nerves  are  twelve  in   number  on  each   side.     The  first  appears 
between  the  first  and  second  dorsal  vertebrae,  and  the  last  between  the  last  dorsal 

and  first  lumhar. 

The  ri:»fA»  of  the  dorsal  nerves  are  of  small  size,  and  varj  hut  slightly  from  the 
econd  to  the  last.     Both  roots  are  very  slender^  the  posterior  roots  only  slightly 

ceding  the  anterior  in  thickness.  They  gradually  increase  in  length  from 
above  downward,  and  pus«  down  in  contact  with  the  spinal  cord  for  a  distance 
equal  to  the  height  of,  at  least,  two  vertebne,  in  the  lower  part  of  the  dorsal  region, 
before  they  emerge  from  the  spinal  canal.  They  then  join  in  the  intervertebral 
foramen,  and  at  their  exit  divide  into  two  primary  divisions,  a  posterior  (dorsal) 
and  an  anterior  (intercostal). 

The  first  and  last  dorsal  nerves  are  peculiar  in  some  respects. 


Posterior  Divisions  of  the  Dorsal  Nerves. 

The  posterior  divisions  of  the  dorsal  nerves,  which  are  smaller  than  the  unt 
rior^  pass  backward  between  the  transverse  processes,  and  divide  into  internal  and 
external  branches. 

The  httt'nitil  hntnehes  of  the  hIt  upper  rterres  pass  inward  between  the  Semi- 
spinalis  dorsi  and  Multifidus  spinie  muscles,  which  they  supply,  and  then,  piercing 
the  origins  of  the  Khomboidei  and  Trapezius  muscles,  become  cutaneous  by  the 
side  of  the  spinous  processes  and  ramify  in  the  integument.  The  internal  bmnches 
of  the  six  lower  nerves  are  distributed  to  the  Multifidus  spinae,  without  giving  off 
any  cutaneous  filaments. 

The  vj:-h'nf((l  hrawhes  increase  in  size  from  above  downward.  They  pass 
through  the  Longissimus  dorsi  to  the  cellular  interval  between  it  and  the  Ilio- 
costalis,  and  supply  those  mttscles,  as  well  as  their  continuations  upward  to  the 
head,  and  the  Levatores  costarum ;  the  five  or  six  lower  nerves  also  give  off 
cutaneous  filaments,  which  i>ierce  the  iSerratus  posticus  inferior  and  Lai issimus  dorsi 
in  a  line  with  the  angles  of  the  ribs,  and  then  ramify  in  the  integument. 

The  cntane*iH»  hranchrv  of  the  doemf  tierefg  are  twelve  in  number.  The  six 
upper  cutaneous  nerves  are  derived  from  the  internal  branches  of  the  posterior 
divisi<ms  of  the  dorsal  nerves.  They  pierce  the  origins  of  the  Rhcunboidei  and 
Trapezius  muscles,  and  become  cutaneous  by  the  side  of  the  spinous  processes, 
and  then  ramify  in  the  integument.  They  are  fretptently  furnished  with  ganglifonu 
enlargements.  The  six  b>wer  cutaneous  nerves  are  derived  from  the  external 
branches  of  the  posterior  divisions  of  the  dorsal  nerves.  They  pierce  the  Serratus 
posticus  inferior  and  Latissimus  dorsi  in  a  line  with  the  angles  of  the  ribs,  and 
then  ramify  in  the  integument. 


« 


Anterior  Divisions  of  the  Dorsal  Nerves, 

The  anterior  divisions  of  the  dorsal  nerves  {mterro»taf  tterveg)  are  twelve  in 
number  on  each  side.  They  are,  for  the  most  part,  distributed  to  the  parietes  of 
the  thorax  and  abdomen,  sejjarately  from  each  other,  without  being  joined  in  a 
plexus;  in  which  respect  they  differ  from  the  other  spinal  nerves.  Kach  nerve  \t 
connected  with  the  adjoining  ganglia  of  the  symjmthetic  by  one  or  two  filaments. 
The  intercostal  nerves  may  be  divided  into  two  sets»  fnuu  the  difference  they 
present  in  their  distribution.  The  six  upper,  with  the  exception  of  the  first  nud 
the  intercosto-humeral  branch  of  the  second,  are  limited  in  their  distribution  to  the 
jiarietes  of  the  chest.  The  six  lower  supply  the  parietes  of  the  chest  and  abdomen, 
the  last  one  sending  a  cutaneous  filament  to  the  hip. 

The  FiiTst  Dorsal  Nerve. — The  anterior  divisirui  of  tbe  first  dorsal  nerve  divides 
into  two  bran<'hes  :  one,  the  lartrer,  leaves  the  ihorax  in  front  of  the  neck  of  the 
first  rib,  anil  etiters  into  the  formation  of  the  brachial  ])lcxus;  the  other  and 
smaller  branch  runs  along  the  first  intercostal  space,  forming  the  Jirgt  intereotttal 
nervej  and  terminates   on    the  front  of  the  chest  by  forming  the  first  anterior 
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Firt.  443.— Saperflelal  and  deep  distribtitlnii  of  ihe  posterior  branchcfl  of  ihc  spinal  iiene*  (after  Hfnchfeld 
ftnd  L*;velll<?).  On  tho  left  sidi<  thv  I'tilaneotiH;  bramhes  are  ri*pre»euted  lying  on  the  snperfioinl  layer  of  tnus- 
cles.  On  the  riffht  ^^Me  tla-  su|HTti.'iul  niii^itiH  have  Ix-tn  rpinovt-d.  rhe  Spli'iiluH  eapillR  and  iVimpUxus  divided 
In  the  neck,  and  the  Erector  spinit  dlvidL'.l  mid  partly  removed  In  the  back,  so  as  to  expose  the  prrsterior  divis- 
ions of  the  spinal  nervt's  near  tht-ir  urijiln.  a  a.  U'ssvr  oeeipltal  nerve  fnun  the  oervloal  plexus.  1.  Kxternal 
muscular  braiiehcK  of  the  first  lervionl  m-rve,  and  union  t>y  a  loop  with  the  second.  2,  placed  on  the  Reetus 
capitis  [KistieuH  major  mtisiU,  murks  the  great  mripital  nerve,  ntuwinp  round  the  shttrt  muKeles  and  piercing 
the  ComplexuN  :  the  extenml  branch  is  seen  to  tiic  outride.  3.  Lxtermal  branch  from  the  posterior  division  of 
the  tlilrd  nerve.  :i'.  Its  intenial  branch,  sometime!!  called  the  third  occij«ital.  ■!' tm  8'.  The  internal  bninchea 
of  the  several  eorresjMindiue  nerves  on  the  left  side.  The  external  bruiichcji  of  these  nerves,  proceeding  to 
miisclt^.  are  displayed  (ui  the  right  «ide»  <t  I  to  d  6.  and  th«nce  to  d  12.  External  mti.tcular  brauche»  of  the  pos- 
terior dixdsiong  of  the  twelve  dorsal  nerves  on  the  right  side,  d  V  to  d  6'.  The  Internal  cutaneous  branches  of 
the  flix  up]H?r  dorsal  nerves  on  the  left  side,  d  7' to  t Mi'.  Cutaneous  iwips  from  thv*  external  l>rnnclies  of  the 
six  lower  dornal  nerves.  II.  External  branches  from  the  iMwterior  divisions  i>f  several  [uml»ar  nervet*  on  the 
right  Hide,  piercing  the  muscles,  the  lower  desi'eiiding  over  the  gluteal  regic»n.  I'f.  The  same,  more  ijuikt- 
ticially,  on  the  left  side.  »  ».  The  issue  and  union  l>y  loojis  of  the  p<i8terlor  dlviwions  of  four  sacral  nerves  on  the 
right  side.    »'  r*.  *ime  of  thosw?  distributed  to  the  skin  on  the  left  side. 

cutanetdis  nerve  of  the  thorax.     Occasionally  this  anterior   cutaneous  branch  h 
wanting.     The  first  intercostal  nerve,  as  a  rule,  gives  off  no  lateral  cutaneous 
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branch,  but  sometimes  a  small  branch  is  given  off  which  communicates  with  the 
i  ntercosto-humeral. 

The  Upper  Dorsal  Nerves.— The  anterior  divisions  of  tbe  second,  third,  fourth, 
fifth,  and  sixth  dorsal  nerves  and  the  small  branch  from  the  first  dorsal  are 
confined  to  the  parietcs  (»f  tbe  thorax,  and  are  nameil  upper  or  pectoral  intvrcogtul 
iwrven.  They  pass  forward  in  the  intercostal  spaces  with  the  intercostal  vesseb. 
being  situated  below  them.  At  the  back  of  the  chest  they  lie  between  the  pleura 
itnd  the  External  intercostal  muscle,  but  are  soon  placed  between  the  two  planes 
of  Intercostal  muscles  as  far  as  the  middle  of  the  rib-  They  then  enter  the 
substance  of  the  Internal  intercostal  muscles,  and,  running  amidst  rbeir  fibres  as  far 
as  the  costal  cartilages,  they  gain  the  inner  surface  of  the  muscles  and  lie  between 
them  and  the  pleura.  Near  the  sternum  they  cross  tbe  internal  mammary  arterv 
and  Triangularis  sterni  muscle,  pierce  the  Internal  intercostal  and  Pectoralis  major 
muscles,  and  sup(»ly  the  integument  of  the  front  of  the  chest  and  over  the 
mammary  jf^land,  forming  the  anterior  cutaneous  nerves  of  the  thorax,  the  branch 
from  the  second  nerve  becoming  joined  with  the  supraclavicular  nerves  of  the 
cervical  plexus. 

Branehfs. — Numerous  slender  muscular  filaments  supply  the  Intercostals,  the 
Infracostales,  the  Levatores  costarum,  Serratus  posticus  superior,  and  Triangularis 
sterni  muscles.  Some  of  these  branches,  at  the  front  of  the  chest,  cross  the  costal 
cartilages  from  one  to  another  intercostal  space. 

Lateral  Cufaneot(s  Nerves. — These  are  derived  fiom  the  intercostal  nerves. 
midway  between  the  vertebrw  and  sternum  :  they  pierce  tbe  Externnl  intercostal 
and  Serratus  magnits  muscles,  and  divide  into  two  branches,  anterior  and  posterior. 

The  anterior  branehes  are  rellected  forward  to  the  side  and  the  fore  ftart  of  the 
chest,  supplying  the  integument  of  the  chest  and  mamma  and  the  upper  digitations 
of  the  External  oblique. 

The  poHten'nr  brtnu'ht'g  are  reflected  backward  to  supply  the  integument  over 
the  scapula  and  over  the  Latissimus  dorsi. 

The  lateral  cntaneous  branch  of  the  second  intercostal  nerve  is  of  large  size, 
and  does  not  divide,  like  the  other  nerves,  into  an  anterior  and  posterior  branch. 
It  is  named,  from  its  origin  uud  distribution,  the  infercimto-humeral  nerve  (Fig.  461). 
It  pierces  tbe  External  intercostal  muscle,  crosses  the  axilla  to  the  inner  side  of 
the  arm,  and  joitis  with  a  filament  from  the  nerve  of  Wrisberg.  It  then  pierces 
the  fascia,  and  supplies  the  skin  of  the  upper  half  of  the  inner  and  back  part  of 
the  arm,  communicating  with  the  internal  cutaneous  branch  of  the  musculo-spiral 
nerve.  The  size  of  this  nerve  is  in  inverse  proportion  to  the  size  of  the  other 
cutaneous  nerves,  especially  the  nerve  of  Wrisberg.  A  second  intercosto-humeral 
nerve  is  frequently  given  off  from  the  third  intercostal.  It  supplies  filaments  to 
the  armpit  anil  inner  side  of  the  arm. 

The  LowerDorsal  Nerves. — The  anterior  divisions  of  the  seventh,  eighth,  ninth, 
tenth,  and  eleventh  dorsal  nerves  are  continue<l  anteriorly  from  the  intercostal 
spaces  into  the  abdominal  wall,  and  the  twelfth  dorsal  is  continued  throughout 
its  whole  course  in  the  abdominal  wall,  since  it  is  placed  below  the  last  rib  ;  hence 
these  nerves  are  named  htver  or  abdominal  intercostal  nerres.  They  have  (with 
the  exception  of  the  last)  the  same  arrangement  as  the  upper  ones  as  far  as  the 
anterior  extremities  of  the  intercostal  spaces,  where  they  jmss  behind  the  costal 
cartilages,  and  between  the  Internal  oblique  and  Transversalis  muscles,  to  the 
sheath  of  the  Rectus,  which  they  perforate.  They  supply  the  Rectus  muscle,  and 
terminate  in  branches  which  become  subcutaneous  near  the  linea  alba.  These 
branches  are  named  the  anterior  cutaneous  nerves  of  the  abdomen.  They  are 
directed  outward  as  far  as  the  lateral  cutaneous  nerves,  supplying  the  integument 
of  the  front  of  the  belly.  The  lower  intercostal  nerves  supply  the  Intercostals, 
Serratus  posticus  inferior,  and  Abdominal  muscles,  and  about  the  miildle  of  their 
course  give  ofl^  lateral  cutaneous  branches,  which  pierce  the  External  intercostal 
and  External  oblique  muscles,  in  the  same  line  as  the  lateral  cutaneous  nerves  of 
the  thorax,  and  divide  into  anterior  and  posterior  branches,  which  are  distributed 
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egument  of  the  abdomen  and  Imck.  the  anterior  branches  passing  nearly 
as  far  forward  as  the  margin  of  the  Hectus,  the  posterior  liranches  passing 
backward  to  supply  the  skin  over  the  Latissimus  dorsi,  where  they  join  the  dorsal 
cutaneous  nerves. 

The  last  dorsal  is  lar^^er  than  the  other  dorsal  nerves.  Its  anterior  division 
runs  ah>ng  the  lower  border  of  the  last  rib  in  front  of  the  Quadratus  lumboruni. 
perforates  the  Transversal  is,  and  passes  forward  between  it  and  the  Internal 
obli<jue  to  be  distributed  in  the  same  manner  as  the  lower  intercostal  nerves.  It 
communicates  with  the  ilio-hypogastric  branch  of  the  lumbar  ]>lexus,  and  is 
frequently  connected  with  the  first  lumbar  nerve  by  a  slender  branch,  the  dorai' 
lumbar  nerve,  which  descends  in  the  substance  of  the  CJuadratus  lumborum. 

The  lateral  entaneaus  branch  of  the  laM  dorsal  is  remarkable  for  its  large  size: 
it  perforates  the  Internal  and  External  obli^iue  muscles,  passes  downward  over 
the  crest  of  the  ilium  in  front  of  the  iliac  branch  of  the  ilio-hypo|i;astric  (Fii:.  470\ 
and  is  distributed  to  the  integument  of  the  front  of  the  hip,  some  of  its  filaments 
extending  as  low  down  as  the  trochanter  major.  It  does  not  diviile  into  an  anterior 
and  ]^«>sterior  branch  like  the  other  lateral  cutaneous  branches  of  the  intercostal 
nerves. 

Surgical  Anatomy.— The  lower  seven  intercostal  nerves  and  the  ilio-hypopastric  from  the 
first  hiimiar  nerve  supply  the  skin  of  the  ab^inniiual  wall.  They  ran  downward  and  inward 
fairly  eiiuidistant  from  each  other.  The  sixth  and  .sfvenili.sup|(ly  the  skin  over  the  *'pit  of  the 
8toenach  ;  "  the  eijjhth  eorrcspomls  to  ahout  the  po.sitiun  ttf  tbe  niiiklle  lineji  tmnsversji  ;  the 
tenth  to  the  ambiiifus  ;  and  the  ilio-hypoj^'iistric  supplies  the  skin  over  the  pubes  and  extemul 
abdominal  ring.  There  are  several  points  of  suri^ical  inipoilanee  aliout  the  distribution  of  these 
nervt\s,  and  it  is  iin])ortant  to  remeud>er  their  origin  and  counse,  for  in  manv  diseases  affeeiiim 
the  nerve-tninks  at  or  no;ir  the  oriirin  the  pain  is  referred  to  their  jifnidterdl  terniinatiuns. 
Thu5  in  Pott's  diseiLse  of  the  spine  ehildren  will  often  Ijc  brou^idit  to  the  surgeon  sufferinir  froui 
pain  in  the  belly.  This  is  due  to  the  fact  that  the  nerves  are  irritated  at  the  seat  of  disease  as 
they  issue  IWjui  the  spinal  ejiuid.  When  the  irritation  is  eontined  to  a  single  piiir  of  nerves,  the 
sensatitm  eompkiufd  of  is  often  a  feeliuir  nt"  eoij.sirietion,  as  if  a  eonl  wen;  tied  round  the  alxlo- 
tneii :  and  in  these  ea.ses  the  situation  of  the  sense  ol'  eonstrietion  may  serve  to  localize  the 
disease  in  the  spina!  oohuun.  In  other  ea.ses,  where  the  bone  di.sease  is  mure  exten.«?ive  and  two 
or  nioi*  nerves  arc  involved,  a  more  ireneral  dtffusod  pain  in  the  aUlomen  is  complained  of.  A 
similar  oon<iitbn  is  sometimes  present  in  aff"e<"tions  ol'  the  etnd  it.self  as  in  tabes  dorsalis. 

tA^'uin,  it  must  l>e  lx>rne  in  mind  that  thesatne  nerves  which  supply  the  skin  of  the  abdomen 
supply  also  the  planes  of  mus(/le  which  ct»nstitate  the  greater  part  of  the  altdominal  wall.  Henee 
it  follifiws  that  anv  irritation  apjilied  to  the  |>erit)hend  lerminationsof  the  cutaneous  branches  in 
the  skin  of  the  af>domen  is  immediately  followed  by  reflex  contraction  of  the  aWominai  mu.s<des. 
A  good  praeti*:-al  illiLst ration  of  this  may  sometimes  he  seen  in  watching  two  t^urecons  examine 
the  ab<ii»men  of  the  same  patient.  One,  whose  hand  is  cold,  causes  the  uuiwles  of  the  abdominal 
wall  to  at  once  contnujt  and  the  belly  to  become  rigid,  and  thus  not  nearly  so  suitable  for  examina- 
tion; the  other,  who  has  taken  the  precaution  to  warm  hi»  hand,  examines  the  al»donien  with- 
(out  cseititig  any  reflex  contnution.  The  supply  of  both  ituiK-les  and  skin  from  the  same  soiin^e 
is  of  importance  in  protecting  the  abdominal  viscera  fn>iu  itdury.  A  blow  on  the  alxlonien. 
even  of  a  severe  character,  will  do  no  injury  to  the  viscera  if  the  uuiseJes  are  in  a  condition  of 
finn  contraction ;  whereas  in  cases  where  the  muscles  have  been  taken  unawares,  and  the  blow 
ha.s  Iwen  struck  while  they  were  in  u  state  of  rest,  on  injury  insufficient  to  produce  any  lesion  of 
the  abdomijial  wall  ha.s  Wn  attended  with  rui)tnre  of  some  of  the  aWominul  contents  The 
imrK>rtanee,  therefoir,  of  immediate  reflex  contraction  ufMin  the  receipt  oi'  an  injury  cannot  Ik* 
overestimated,  and  the  intimate  association  of  the  cutaneoiw  and  muscular  fibres  in  the  same 
nerve  produces  a  much  more  immediate  respfm.se  on  the  part  of  the  nuL*4cles  to  any  jx^ripberal 
stimulation  of  the  cutaneous  filaments  than  would  be  the  C4»se  if  the  two  sets  of  tibres  were  derived 
from  inde|>endent  sources. 

Again,  the  nerves  supplying  the  abdominal  muscles  and  skin  derived  from  the  lower  inter- 
costal nerves  are  intimately  connected  with  the  .sympathetic  supplying  the  abdominal  viscera 
through  the  lower  thoracic  ganglia  from  which  tlie  .splanchnic  nerves  htv  deri\'ed.  In  eon 
8e<iuence  of  this,  in  laccnition  of  the  abdonunal  viw'cra  and  in  acnte  peritonitis  the  muscles  of  the 
liellywail  become  tinidy  contracted,  and  thus  as  l;ir  as  jMissiblc  preserve  the  abdominal  contents 
in  a  condition  of  rest. 

THE  LUMBAR  NERVES. 

The  Imnbar  nerves  are  five  in  nuud>eron  each  side.  The  first  appears  between 
the  first  and  second  lumbar  vertebne,  and  the  last  between  the  last  lutnbar  and  the 
base  of  the  sacrum. 

The  roots  of  the  lumbar  nerves  are  the  largest,  and  their  filaments  the  most 
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numerous,  of  all  the  spinal  nerves,  and  they  are  closely  a<igregated  together  upoi 
the  lower  end  t>f  the  cord.  The  anterior  roots  are  the  .smaller,  but  there  is  not 
the  same  disproportion  between  them  and  the  posterior  roots  as  in  the  cervical 
nerves.  The  roots  of  these  nerves  have  a  vertical  direction,  and  are  of  consider- 
able length,  more  especially  the  lower  ones,  since  the  spinal  cord  does  not  extend 
beyond  the  first  lumbar  vertebra.  The  nxits  become  joined  in  the  intervertebral 
foramina,  and  the  nerves  so  formed  divide  at  their  exit  into  two  divisions,  pos- 
terior and  anterior. 

Posterior  Divisions  of  the  Lumbar  Nerves. 

The  posterior  divisions  of  the  lumbar  nerves  (Fig,  4\V4)  diminisli  in  size  tVor 
above  downward;    they   jtass   backward    between   the   transverse    processes,    and 
divide  into  internal  and  external   branches. 

The  internal  l>rtiticheSy  the  smaller,,  pass  inward  close  to  the  articular 
jtrocesaes  of  the  vertebrse,  and  supply  the  Multifidiis  spinae  and  Int^rspinales 
muscles. 

The  external  branehes  supply  the  Erector  spinse  and  Intertransverse  muscles. 
From  the  three  upper  branches  cutaneofis  nerves  are  derived  which  pierce  the 
aponeurosis  of  the  Latissimns  dorsi  muscle  and  descend  over  the  hack  part  of  the 
crest  of  the  ilium,  to  be  distributed  to  the  integument  of  the  gluteal  region,  some 
of  the  filaments  passing  as  far  as  the  trochanter  majoi-. 

Anterior  Divisions  of  the  Lumbar  Nerves. 

The  anterior  divisions  of  the  lumbar  nerves  increase  in  size  from  above  down- 
ward. At  their  origin  they  communicate  with  tbe  lumbar  ganglia  of  the 
sympathetic  by  long,  slender  filaments,  which  accompany  the  lumbar  arteries 
nxmd  the  sides  of  the  bodies  of  the  vertebrae,  beneath  the  Psoas  muscle.  The 
nerves  pass  oblifpiely  outward  behind  the  Psoas  magntis  or  between  its  fasciculi, 
distributing  filaments  to  it  and  the  C^uadratns  lund>onini.  The  anterior  divisions 
of  the  f<Ktr  upper  nerves  are  connected  together  in  this  situation  by  anastomotic 
loops,  and  form  the  htmhar  plejm.  The  anterior  division  of  the  fifth  lumbar, 
joined  with  a  branch  from  the  fourth,  descends  across  the  base  of  the 
sacrum  to  join  the  anterior  division  of  the  firbt  sacral  nerve  and  assist  in  the 
formation  of  the  sacral  plexus.  The  cord  resulting  from  the  union  of  the  fifth 
lumbar  and  the  branch  from  the  fourth  is  called  the  himbo-sacral  nerve. 

The  Lumbar  Plexus. 

The  lumbar  plexus  is  formed  by  tht?  hxtps  of  communication  between  the 
anterior  divisions  of  the  four  upper  lumbar  nerves.  The  plexus  is  narrow  above, 
and  often  connected  with  the  last  dorsal  by  a  slender  branch,  the  dorsi-himitar 
nerve;  it  is  broad  below,  where  it  is  joined  to  the  sacral  plexus  by  the  himbo- 
gacral  cord.  It  is  situated  in  the  substance  of  the  Psoas  muscle  near  its  posterior 
part,  in  front  of  the  transverse  processes  of  the  lumbar  vertebrse. 

The  mode  in  which  the  plexus  is  formeil  is  the  following:  The  first  lumbar 
nerve  receives  a  branch  from  the  last  dorsah  and  gives  oft'  a  larger  branch,  which 
subdivides  into  the  ilio-hypogastric  and  ilio-inguinal ;  a  communicating  branch, 
which  passes  down  to  the  second  lumbar  nerve;  and  a  third  branch,  which  unites 
with  a  branch  of  the  second  lumbar  to  form  the  genito-crural  nerve.  The  secomi, 
third,  and  fourth  lumbar  nerves  divide  into  an  anterior  and  a  posterior  division. 
The  anterior  division  of  the  second  divifles  into  two  branches,  one  of  which  joins 
with  the  abovcMnentioned  branch  of  the  first  nerve  to  form  the  genitocrural ; 
the  other  unites  with  the  anterior  division  of  the  third  nerve  and  a  part  of  the 
anterior  division  of  the  fourth  nerve  to  form  the  obturator  nerve.  The  remainder 
of  the  anterior  division  of  the  fourth  nerve  passes  down  to  communicate  with  the 
fifth  lumbar  nerve.  The  jwsterior  divisions  of  the  second  and  third  nerve  divide 
into  two  branches,  a  smaller   branch  from   each   uniting   to  form   the   external 
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cuijuieous  nerve,  and  a  larger  branch  frnra  t^nch,  which  join  with  the  whole  of  the 

posterior  division  of  the  fourth  lumhur  nerve  to  form  the  anterior  crural.     The 

accessi>ry  obturator,  when  it  exists, 

is  fonne<l  by  a  small  branch  from 

the  third  nerve  joining  with  a  small 

branch  from  the  fourth.  i^t  ir—---^'^^^ _f^i2:^,»«,m«<«it 

From  this  arrangement  it  fol- 
lows that  the  ilio-hypogastrie  and 
ilio-inguinal  are  derived  entirely 
from  the  first  lumbar  nerve;  the 
genito-cnmil  from  the  first  aiul 
second  nerves ;  the  external  cuta- 
neous from  the  second  and  third ; 

the  anterior    crura)    and  obturator  /\X"*<;:ir^il«^r«/n).f«rti»; 

by  fibres  derived  from  the  sec(uid, 
third,  and  fourth  ;  and  the  accessory 
obturator,  when  it  exists,  from  the 
third  and  fourth. 

The  branches  of  the  lumbar 
plexus  are — the 

nio-hypogastric.  N\  \rK„   V??/ — —-^  ^'^^ 

Ilio-inguinal, 

G  en  i  to-crural. 

External  cutaneous. 

Anterior  crural. 

Obturator. 

Accessory  obturator. 

The  nio-hypogastric  Nerve  (gu- 
perior  muscuh-rutaneous)  arises 
from  the  first  lumbar  nerve.  It 
emerges  from  the  outer  border  of 
the  Psoas  luuscle  at  its  upper  part, 
and  crosses  obliiiuely  in  front  of  the  Quadratus  lutDborum  to  the  crest  of  the 
ilium.  It  then  perforates  the  Transversalis  n^uscle  at  its  posterior  part,  near  the 
crest  of  the  ilium,  and  divides  between  it  and  the  Internal  oblique  into  two 
branches,  iliac  and  hypogastric. 

The  iliac  hratich  pierces  the  Internal  and  External  oblitjue  muscles  imme- 
diately above  the  crest  of  the  ilinm,  and  is  distributed  to  the  integument  of  the 
gluteal  region,  behind  the  lateral  cutaneous  branch  of  the  last  dorsal  nerve  (Fig. 
470).  The  size  of  this  nerve  bears  an  inverse  proportion  to  that  of  the  cutaneous 
branch  of  the  last  dorsal  nerve. 

The  hifpogastrie  branch  (Fig.  4(56)  continues  onward  between  the  Internal 
obli({ue  and  Transversalis  muscles.  It  then  pierces  the  Internal  oblique,  and 
near  the  middle  line  ]>erforates  the  aponeurosis  of  the  External  oblique,  about  an 
inch  above  and  a  little  to  the  outer  side  of  the  external  abdominal  ring,  and  is 
distributed  to  the  integument  of  the  hypogastric  region. 

The  ilio-hypogastric  nerve  communicates  with  the  last  dorsal  and  ilio-inguinal 
nerves. 

The  nio-mg^umal  Nerve  {inferior  musmdo'cutaneou*),  smaller  than  the  pre- 
ceding, arises  with  it  from  the  first  lumbar  nerve.  It  emerges  from  the  outer 
border  of  the  Psoas  just  below  the  ilin-hypogastric,  and,  passing  obliquely  across 
the  Quadratus  luraborum  and  Iliacus  muscles,  perforates  the  Transversalis  near 
the  fore  part  of  the  crest  of  the  ilium,  and  communicates  with  the  ilio-hypogastric 
nerve  between  that  nmsde  and  the  Internal  oblique.  The  nerve  then  pierces  the 
Internal  obli(|ue,  distributing  filaments  to  it:  and,  accompanying  the  spermatic 
cord  through  the  inguinal  canal,  it  escai>es  at  the  external  abdominal  ring,  and  is 
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distributed  to  tbe  integument  of  the  upper  and  inner  part  of  the  thigh,  and  to  th^ 
pcrotum  in  the  male  and  to  the  labium  in  the  f'emule.  The  yixe  of  this  nerve  is  in 
inverse  proportion  to  thut  of  the  ilict-hvpo<(astric,  .  Occui^ionully  it  is  very  small, 
and  ends  by  joining  the  ilio-bypogiistrie :  in  such  cases  a  branch  from  the  ilio- 
hypogastric takes  the  place  of  the  ilio-inguinnl,  or  the  latter  nerve  may  be  alto- 
gether absent. 

The  Genito-crural  Nerve  arises  from  the  first  and^second  lumbar  nerves.  It 
passes  ftblinuely  through  the  substance  of  the  Psoas,  descends  on  its  surface  fur 
some  distance,  and  divides  into  a  genital  and  crunil  branch. 

The  genital  hrnnch  passes  outward  on  the  Psoas  magnus^  and  it  then  pierces 
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Fio.  4<K»,— The  lumbAr  plexus  and  iu>  branchea. 

the  fascia  transversalis  or  passes  through  tlie  internal  abdominal  ring,  descends 
along  the  back  |mrt  of  the  spermatic  cord  to  the  scrotum,  and  supplies,  in  the 
male,  the  Cremaster  muscle.  In  the  female  it  accompanies  tbe  round  ligament, 
and  is  lost  upon  it. 

The  crural  hranck  descends  on  the  external  iliac  artery,  sending  a  few  fila- 
ment** round  it.  and,  pa.«*sing  beneath  Poupitrt's  ligament  into  the  thigh,  enters  the 
sheath  of  the  femoral  vessels,  lying  superficial  and  a  little  external  to  the  femoral 
artery.  It  pierces  the  anterior  layer  of  the  sheath  of  the  vessels,  and.  becnmrng 
superficial  by  passing  through  the  fascia  lata,  it  supplies  the  skin  of  the  anterior 
aspect  of  tbe  thigh  as  far  as  midway  between  the  pelvis  and  knee,  (^n  the  front 
of  the  thigh  it  c<uumj!nieates  with  tbe  outer  branch  of  the  middle  cutaneouSj 
nerve,  derived  from  the  anterior  crural. 
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Tlie  External  Cutaneous  Nerve  arises  from  the  second  aii«l  tLird  lumbar  nervi 
It  emerges  from  the  outer  horder  of  the  Psojis  musele  about  its  middle,  and 
crosses  the  Iliiicus  muscle  obliquely,  to  the  notch  iiniuediately  beneath  the  antts 
rior  superior  spine  of  the  ilium,  where  it  passes  under  Pouparts  ligament  into 
the  thigh,  and  divides  into  two  branches,  anterior  and  posterior. 

The  anterior  hraurh  descends  in  an  aponeurotic  caniil  formed  in  the  fascia 
lata>  becomes  sii[ierficial  about  four  inches  beh)w  Ponpart's  ligament,  and  divi<ies 
into  branches  which  are  distributed  to  ihe  integument  along  the  anterior  and 
outer  part  of  the  tliigh,  as  far  down  as  the  knee.  This  nerve  occasionally  com- 
municates with  a  branch  of  the  long  saphenous  nerve  in  front  of  the  knee- 
joint. 

The  foBteritir  branch  pierces  the  fascia  lata^^  and  subdivides  into  branches  which 
pass  backward  across  the  outer  and  posterior  surface  of  the  thigh,  supplying  the 
integument  from  the  crest  of  the  ilium  as  far  as  the  midiUe  of  tlie  thigh. 

The  Obturator  Nerve  supplies  the  obtnrator  externus  and  Adductor  muscles  of 
the  thigh,  the  articulations  of  the  hip  ami  knee,  and  occasionally  the  integuraeni 
of  the  thii^h  and  let;.  It  arises  bv  three  branches— from  the  third,  the  fourth,  and 
the  fifth  lumbar  nerves.  It  descends  tbnmgh  the  inner  fibres  of  the  Psoas  muscle, 
and  emerges  from  its  inner  border  near  the  brim  of  the  pelvis;  it  then  runs  along 
the  lateral  wall  of  the  pelvis,  above  the  obturator  vessels,  to  the  upper  part  of  the 
obturator  foramen,  where  it  enters  the  thigh,  and  divides  into  an  anterior  and  a 
posterior  branch,  separated  by  some  of  the  fibres  of  the  Obturator  e.xternus,  and 
lower  down  by  the  Adductor  brevis  muscle. 

The  anterior  branch  (Fig.  467)  passes  down  in  front  of  the  Adductor  brevis, 
being  covered  by  the  Pectineus  and  Adductor  longus,  and  at  the  lower  border  of 
the  latter  muscle  communicates  with  the  internal  cutaneous  and  internal  saphenous 
nerves,  forming  a  kind  of  ple.xus.  It  then  descends  upon  the  femoral  artery,  upon 
which  it  is  finally  distributed.  The  nerve,  near  the  ohiurji tor  foramen,  gives  off  an 
articular  branch  to  the  hip-joint.  Behind  the  Pectineus  it  distributes  muscular 
branches  to  the  Adductor  longus  and  Gracilis,  and  occasionally  to  the  Adductor 
brevis  an<l  Pectineus,  and  receives  a  coraraunicatiug  branch  from  the  accessory 
obturator  nerve. 

Occasional!}'  the  communicating  branch  to  the  internal  cutaneous  and  internal 
saphenous  nerves  is  continued  down,  as  a  cutaneous  branch,  to  the  thigh  and  leg. 
When  this  is  so,  this  occasional  cutaneous  branch  emerges  from  beneath  the  lower 
border  of  the  Adductor  longus,  descends  along  the  posterior  margin  of  the  Sartorius 
to  the  inner  side  of  the  knee,  where  it  pierces  the  deep  fascia,  communicates  with 
the  long  saphenous  nerve,  and  is  distributed  to  the  integument  of  the  inner  sule 
of  the  leg  as  low  down  as  its  middle.  When  this  communicating  branch  is  small, 
its  place  is  supplied  by  the  internal  cutaneous  nerve. 

The  ptttttrriur  lo'titt'^h  nf  the  obturator  nerve  pierces  the  Obturator  externus. 
sending  branches  to  supply  it,  and  passes  behind  the  Adductor  brevis  on  the  front 
of  the  Adductor  magnus,  where  it  divides  into  numerous  muscular  branches,  which 
supply  the  Adductor  magnus,  and  occa.sionally  the  Ailductor  brevis.  One  of  the 
branches  gives  off  a  filament  to  the  knee-joint. 

The  art ieular  branch  for  the  kner-Joinf  perforates  the  lower  part  of  the  Adductor 
magnus  and  enters  the  popliteal  space;  it  then  descends  upon  the  popliteal  artery 
as  far  as  the  back  part  of  the  knee-joint,  where  it  perforates  the  posterior  ligament. 
and  is  distributed  to  the  synovial  membrane.  It  gives  filaments  to  the  artery  in 
its  course. 

The  Accessory  Obturator  Nerve  (Fig.  4*15)  is  not  constantly  present.  It  is  of 
small  size,  and  arises  by  separate  filaments  from  the  third  and  fourth  lumbar  nerves. 
It  descends  along  the  inner  border  of  the  Psoas  nmscle,  cro.sses  the  horizontal 
ramus  of  tlie  os  pubis,  and  passes  under  the  outer  border  of  the  Pectineus  muscle, 
where  it  divides  into  numerous  branches.  One  of  these  supplies  the  Pectineus, 
penetrating  its  under  surface;  another  is  distributed  to  the  hip-joint;  while  a  third 
communicates  with  the  anterior  branch  of  the  obturator  nerve.     When  this  nerve 
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is  absent  the  hip-jnirit  receives  two  bninches  from  tlie  obturator  nerve,     Occasion- 
aliy  it  is  very  ainall,  and  becomes  lost  in  tlie  fapyiile  of  the  hip-joint. 

*  The  Anterior  Orural  Nerve  (Figs.  4tl5,  407)  is  the  largest  branch  of  the  lumbar 
plexus.  It  supplies  muscular  branches  to  the  Iliacus,  Fectineus,  and  all  the 
muscles  on  the  front  of  the  thigh,  excepting  the  Tensor  vagina*  femoris  :  cutaneous 
filaments  to  the  front  and  inner  side  of  the  thigh  and  to  the  leg  and  foot ;  and 
articidar  branches  to  the  hip  and  knee.  It  arises  from  the  second,  third,  and 
fourth  lumbar  nerves.  It  descends  through  the  fibres  of  the  Psoas  muscle, 
emerging  from  it  at  the  lower  part  of  its  outer  border,  and  passes  down  between 
it  and  the  Iliacus,  and  beneath  Poupart's  ligament,  into  the  thigh,  where  it  becomes 
somewhat  flattened,  and  diviiles  into  an  anterior  part  which  passes  superficial  to 
the  external  circuralflex  vessels,  and  a  posterior  part  which  passes  beneath  these 
vessels.  Under  Poupart's  ligament  it  is  separated  from  the  femoral  arterv  by  the 
Psoas  muscle,  and  lies  beneath  the  iliac  fa^^cia. 

Within  iht'  pelviH  the  anterior  crnral   nerve  gives  off  fi*om  its  outer  side  some 
small  branches  to  the  Iliacus,  and  a  branch  to  the  fcnu^-al  artery  which  is  distrib- 
uted upon  the  upper  part  of  that    vessel.      The  origin  of  this  branch  varies  :  it 
occasionally  arises  higher  than  usual,  or  it  may  arise  lower  down  in  the  thigh. 
External  to  the  pelvis  the  following  branches  are  given  off: 


Erom  the  Anterior  Division. 
Middle  cutaneous. 
Internal  cutaneous. 


Erom  the  Posterior  Division. 
Long  sapheni»us. 
Muscular. 
Articular. 


I 


The  miildh  eittmieous  nerve  (Fig.  466)  pierces  the  fascia  lata  (generally  the 
Sartonus  also)  about  three  inches  below  Poupart  s  ligament,  and  divides  into  two 
branches,  which  descend  in  immediate  proximity  along  the  fore  part  of  the  thigh, 
distributing  numerous  branches  to  the  integument  as  low  as  the  front  of  the 
knee,  where  it  communicates  with  the  nernti*  eitttineuH  pntelhT,  a  branch  td'  the 
internal  saphenous  nerve,  helping  to  form  the  patellar  plexus.  Its  outer  branch 
communicates,  above,  with  the  crural  branch  of  the  genito-crural  nerve,  and  the 
inner  branch  with  the  internal  cutaneous  nerve  below.  The  Sartorius  muscle  is 
supplied  by  this  or  the  ffdlowing  nerve. 

The  intt^rnaf  cutnm'oits  nerve  passes  obliquely  across  the  upper  jiart  of  the 
sheath  of  the  femoral  artery,  and  divides  in  front  or  at  the  inner  side  of  that  vessel 
into  two  branches,  anterior  and  posterior  or  internal. 

The  anterior  branch  runs  downward  on  the  Sartorius,  perforates  the  fascia  lata 
at  the  lower  third  of  the  thigh,  and  divides  into  two  branches,  one  of  which 
supplies  the  integument  as  low  down  as  the  inner  side  of  the  knee  ;  the  other 
cPfKSses  to  the  outer  side  of  the  patella,  communicating  in  its  course  with  the 
nervus  cutaneus  patelhe,  a  branch   of  the  internal  saphenous  nerve. 

The  jyosterior  or  internal  branch  descends  along  the  inner  border  of  the 
Sartorius  muscle  to  the  knee,  where  it  pierces  the  fascia  lata,  communicates  with 
the  long  saphenous  nerve,  and  gives  off  several  cutaneous  branches.  The  nerve 
then  passes  down  the  inner  side  of  the  leg,  to  the  integument  of  which  it  is 
distributetl.  This  nerve,  beneath  the  fascia  lata,  at  the  lower  bonier  of  the 
Adductor  longus,  joins  in  a  plexiform  network  by  uniting  w  ith  branches  of  the 
long  saj)henous  and  obturator  nerves  (Fig.  4*57).  When  tlie  communicating  fi ranch 
from  the  obturator  nerve  is  large  and  continued  to  the  integument  of  the  leg,  the 
inner  branch  of  the  internal  cutaneous  is  small  and  terminates  at  the  plexus, 
occasionally  giving  off  a  few  cutaneous  fih'iments. 

The  internal  cutauoms  nerve,  before  ilividing,  gives  off  a  few  filaments,  which 
pierce  the  fascia  lata,  to  supjdy  the  integument  of  the  inner  side  of  the  thigh, 
accompanying  the  long  saphenous  vein.  One  of  these  fihimcnts  passes  through 
the  saphenous  opening:  a  second  becomes  subcutaneous  about  the  middle  of  the 
thigh ;  and  a  third  pierces  the  fascia  at  its  lower  third. 
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The  long  or  internal  mphenoUJi  nervti  is  the  largest  of  the  cwtaneoiis  branch€i~ 
of  the  anterior  crunil.  It  apjiroaches  the  femoral  artery  where  this  vessel  passes 
beneath  the  Sartorius,  and  lies  on  its  outer  .^ide,  beneath  the  ajjoneiirotic  cover- 
ing of  Hunter's  canaU  as  far  as  the  opening  in  the  lower  part  of  the  Adductor 
magnus.  It  then  '[uits  the  artery,  and  descends  vertically  along  the  inner  side 
of  the  knee,  beneath  the  Sartorius,  pierces  the  fascia  lata«  opposite  the  interval 
between  the  tendons  of  the  Sartorius  and  Gracilis,  and  becomes  subcutaneous. 
The  nerve  then  passes  along  the  inner  side  of  the  leg,  accompanied  by  the  internal 
saphenous  vein,  descends  behind  the  internal  border  of  the  til>ia.  and,  at  the  lower 
third  of  the  leg,  divides  into  two  branches:  one  continues  its  course  alung  the 
margin  of  the  tibia,  terminating  at  the  inner  ankle;  the  other  passes  in  front 
of  the  ankle,  and  is  distributed  to  the  integument  along  the  inner  side  of  the  foot, 
as  far  as  the  great  toe,  communicating  with  the  internal  branch  of  the  musculo- 
cutanetuis  nerve. 

Hntiwhes. — The  long  saphenous  nerve  ahuut  the  nu'dtlfc  (>/  the  thigh  gives  off 
a  comiudnicatiug  branch  which  joins  the  plexus  formed  by  the  <djtui*ator  and 
internal  cutaneous  nerves. 

At  the  inner  side  of  the  knee  it  gives  off  a  large  hranch  {neren»  cutnne\i» 
patelhp)  which  pierces  the  Sartorius  and  fascia  lata,  and  is  distributed  to  the 
integument  in  fnuit  of  the  patella.  This  nerve  communicates  above  the  knee 
with  the  anterior  branch  of  the  infernal  cutaneous  and  with  the  middle  cutanetuis ; 
belaw  the  knee,  with  other  Inaiiches  of  the  long  saphenous;  and  on  the  outer  sidi* 
i>f  the  joint,  with  branches  of  the  external  cutaneous  nerve,  torming  a  plexifonu 
network,  the  plexus  patelhv..  The  cutaneous  nerve  of  the  patella  is  oceasionallv 
small,  and  terraiuates  by  joining  the  internal  cutaneous,  which  supplies  its*  place 
in  front  of  the  knee. 

Below  the  knee  the  branches  of  the  long  sajdicnous  nerve  are  distributed  to  the 
integument  of  the  front  and  inner  side  of  the  leg.  communicating  with  the  cutaneous 
branches  from  the  internal  cutaneous  or  from  the  obturator  nerve. 

The  nutiteiiinr  hftjnekefi  supply  the  Pectineus  and  all  the  muscles  on  the  front 
of  the  thigh,  except  the  Tensor  vaginjc  femoris,  which  is  supplied  from  the  superior 
gluteal  nerve,  and  the  Sartorius,  which  is  au])plted  by  filaments  from  the  middle  or 
internal  cutaneous  nerves. 

The  brdnehes  to  the  Peetin*'u»,  usually  two  in  number,  pass  inward  behintl 
the  femoral  vessels,  and  enter  the  muscle  on  its  anterior  surface.  Sometimes  «me 
of  these  nerves  is  given  off  in  the  pelvis,  and  is  then  often  united  with  the  accessory 
obturator. 

The  hraneh  tn  the  Rectus  miigete  enters  its  under  surface  high  up,  sending  off 
a  small  filament  to  the  hip-joint. 

The  hmneh  to  the  VdHtftn  erternuSj  of  large  size,  follows  the  c«»urse  of  the 
descending  branch  of  the  external  circumflex  artery  to  the  lower  part  f»f  the  muscle. 
It  gives  off  an  articular  filament  to  the  knee-joint. 

The  hraneh  to  the  J'^aatits  internus   is  a  long  branch  which  runs  down  on  the 
Iter  side  of  the  femoral  vessels  in  company  with  the  internal  saphenous  nerve  for 

ujiper  part.  It  enters  the  muscle  about  its  middle,  and  gives  off  a  filament 
which  can  usually  be  traced  downward  on  the  surface  of  the  muscle  to  the  knee- 
joint. 

The  hraneh  to  the  Crurens  enters  the  muscle  on  its  anterior  surface  about 
the  middle  of  the  thigh,  and  sends  a  filament  through  the  muscle  to  the  Sub- 
crureus. 

The  articular  branch  to  the  hip-Joint  is  derived  from  the  nerve  to  the 
Rectus. 

The  arfieulnr  hranehem  to  the  knee-joint  are  two  in  number.  One.  a  long, 
slender  filament,  is  derived  from  the  nerve  to  the  Vastus  externus.  It  penetrates 
the  capsular  ligament  of  the  joint  on  its  anterior  aspect.  The  other  is  derived 
from  the  nerve  to  the  Vastus  internus.  It  can  usually  be  traced  downward  on 
the  surface  of  this  muscle  to  near  the  joint;  it  then  penetrates  the  muscular  fihrts^ 
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and  accompanies  the  deep  branch  of  the  anastomotica  magna  artery,  pierces 
the  capsular  ligament  of  the  joint  on  its  inner  side,  and  supplies  the  synovial 
membrane. 

THE  SACRAL  AND   OOCOYQEAL  NERVES. 

The  sacral  nenuM  are  five  in  number  nii  each  side.  The  f(>ur  up|>er  ones  pass 
from  the  saci-al  canal  through  the  sacral  foramina;  the  fifth  through  the  f<>ramcn 
between  the  sacrum  and  coccyx. 

The  rootft  of  oritfin  of  thf  upper  mtyral  {and  lumbar)  nervea  are  the  lai'gest  of 
all  the  spinal  nerves,  whilst  those  of  the  lowest  sacral  and  coccygeal  nerve  are 
the  smallest. 

The  roots  a^  these  nerves  are  of  very  considerable  length,  being  longer  than 
those  of  any  of  the  other  spinal  nerves,  on  account  of  the  spinal  cord  not  extending 
beyond  the  first  lumbar  vertebra.  From  their  ^reat  length  and  the  ajiftearance 
they  present  in  connection  with  the  spinal  cord  the  roots  of  origin  of  these  nerves 
are  called  collectively  the  eaiida  etpfitut.  Eacli  sacral  and  coccygeal  nerve  divides 
into  two  divisi<uis.  jiosterior  and  anterior. 

The  posterior  divisions  of  the  sacral  nerve  (Fig.  4tt8)  are  small,  <liminisli  in 
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size  from  above  downward,  and  emerge,  except  ibe  last,  from  the  sacral  canni 
by  the  posterior  sacral  foramina. 

The  thre*'  upper  ones  are  covered,  at  their  exit  from  the  sacral  canal,  by  the 
Multifidus  spinie,  and  divide  into  rntcrn;»l  and  external  bninclies. 

The  inffi'n«tJ  branches   are  small,  ami  supply  the  Multifidus  spinse. 

The  t^xternnl  branches  join  with  one  another  and  with  the  last  lumbar  and 
fourth  sacral  nerves  by  means  of  communicating  loops.  These  branches  pass  out- 
ward to  the  outer  surface  of  the  great  sacro-sciatic  ligament,  where  they  form  a 
second  series  of  loops  beneath  the  Gluteus  maximus.  Cutaneous  branches  from 
this  second  series  uf  loops,  usually  three  in  number,  jiierce  the  Gluteus  maximus: 
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one  near  the  posterior  inferior  spine  of  the  ilium  :  another  opposite  the  enil  *.ii  xh^ 
sacrum  ;  and  the  third  midway  ht-tween  the  other  two.  They  supply  the  integu- 
ment over  the  posterior  part  of  the  ghite^al  region. 

The  posterior  divmons  of  the  two  lower  moral  nerues  are  situated  below  tLe 
Multifidus  Rpint«.  They  are  of  small  size,  and  do  not  divide  into  internal  and 
external  branches,  but  join  with  each  other,  and  with  the  coccygeal  nerve,  8o  a< 
to  form  loops  on  the  back  of  thes^acrum,  filaments  from  which  supply  the  Extensor 
coccvgis  and  the  integument  over  the  coccyx.  I 

Irhe  coccygeal  nerve  divides  into  its  anterior  and  posterior  divisions  in  the  spinal  i 
canal.     The  poftterior  division  is  the  smaller.     It  does  not  divide,  but  receives,  as 
already  mentioned,  a  communicating  branch  from  the  last  sacral,  and  is  lost  in  the 
fibrous  structure  on  the  back  of  the  coccyx- 

The  anterior  divisions  of  the  sacral  nerves  diminish  in  size   from  above  down- 
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ward.  The  fonr  upper  ones  emerge  from  the  anterior  sacral  f»>ramina  :  the  ante- 
rior division  of  the  fifth,  after  emerging  from  the  sjunal  canal  through  its  termi- 
nal opening,  curves  forward  between  the  sacrum  and  the  coccyx.  All  the  anterior 
sacral  nerves  commiuiieate  with  the  sacral  ganglia  of  the  sympathetic  at  their 
exit  from  the  sacral  foramina.  The  firaf  nertM',  of  large  size,  unites  with  the 
lumho-sacral  cord,  formed  by  the  fifth  lumbar,  and  a  brnncb  from  the  fourth.  The 
seL'otuh  equal  in  size  to  the  preceding,  and  the  tltird,  about  ••ne-fourth  the  size  of 
the  second,  unite  with  this  trunk,  and  form,  with  a  small  fnseicuhis  from  the 
fourth,  the  moral pleruit.  a  visceral  branch  being  given  off  from  the  third  nerve  to 
the  hlailder. 

The  fourth  anterior  sacral  nerve  sends  a  branch  to  join  the  sacral  plexus.     Th< 
remaining  portion  of  the  nerve  divides  into  visceral  and  muscular  liranches.  and^ 
a  communicating  filament   descends  to  join   the  fifth    sacral  nerve.     The  rinr^rat 
branches  are  distributed  to  the  viscera  of  the    pelvis,  r.mnminic:itinir  with   the 
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sympathetic  nerve.  These  brancbes  asceinl  u|H.n  the  rectum  and  bkildor.  and 
in  the  femulc  upon  the  vagina,  communicating  with  hranches  of  the  , "Sympathetic 
from  the  pelvic  plexus.  The  muacuhtr  hrantlwH  are  distribute*!  to  the  Levator 
ani,  Coccygeus,  and  Sphincter  ani.  The  branch  to  the  Sphincter  ani  j>ierces  the 
Levator  ani,  so  as  to  reach  the  ischio-rectal  fossa,  where  it  is  found  lying  in  front 
of  the  coccyx.  Cutaneous  filaments  arise  from  the  latter  branch,  which  supply 
the  integument  between  the  anus  antl  coccyx.  Another  cutaneous  branch  ts  fre- 
ijuently  given  u^  from  this  nerve,  though  sometimes  from  the  pudic  (Schwalbe). 
It  perforates  the  great  sacro-sciatic  ligament,  and.  winding  round  the  lower  bor- 
der of  the  Gluteus  maximus,  supplies  the  akin  over  the  lower  and  inner  part  of 
this  muscle. 

The  fifth  anterior  sacral  nerve,  after  passing  from  the  lower  end  of  the  sacral 
canal,  curves  forward  through  the  fifth  sacral  foramen,  formed  between  the  lower 
part  of  the  sacrum  and  the  transverse  process  of  the  first  piece  of  the  coccyx.  It 
pierces  the  Coccygeus  muscle,  and  descends  upon  its  anterior  surface  to  near  the 
tip  of  the  coccyx,  where  it  again  perforates  the  muscle,  to  be  distributed  tf)  the 
integument  over  the  back  part  and  side  of  the  coccyx.  This  nerve  communictites 
above  with  the  fourth  sacral  and  below  with  the  coccygeal  nerve,  and  supplies  the 
Coccygeus  muscle. 

The  anterior  division  of  the  coccygeal  nerve  is  a  delicate  filament  which  escapes 
at  the  termination  of  the  sacral  canal;  it  passes  downwanl  behind  the  rudiment- 
ary transverse  process  of  the  first  jtiece  of  the  coccyx,  and  curves  forward  through 
the  Qiftch  between  the  first  and  second  pieces,  piercing  the  Coccygeus  muscle,  and 
descending  on  its  anterior  surface  to  near  the  tip  of  the  coccyx,  where  it  again 
pierces  the  muscle,  to  be  distributed  to  the  integument  over  the  back  part  and  side 
of  the  coccyx.  It  is  joined  by  a  branch  from  the  fifth  anterior  sacral  as  it 
descends  on  the  surface  of  the  Coccygeus  muscle. 

The    Sacral  Plexus  (Fig.  469). 

Tbe  sacral  plesua  is  fonued  l>y  the  lunibo-sacral  cord,  the  anterior  divisions  of 
the  thtTc  iij)per  sacral  nerves,  iind  part  of  that  of  the  fourth.  Tliese  nerves  proceed 
in  different  directions ;  the  upper  ones  obliquely  downward  and  outward,  the 
lower  one  nearly  horizontally,  and  they  all  unite  into  a  single,  broad,  flat  cord. 
The  sacral  jdexus  is  triangular  in  form,  its  base  corresponding  with  the  exit  of 
the  nerves  from  the  sacrum,  its  apex  with  the  lower  part  of  the  great  sacro- 
sciatic  foramen.  It  rests  upon  the  anterior  surface  of  the  Pyriformis,  and  is 
covered  in  front  by  the  pelvic  fascia,  which  separates  it  frrmi  the  sciatic  and  pudic 
branches  of  the  internal  iliac  artery  and  from  the  viscera  tjf  the  pelvis. 

The  branches  of  the  sacral  plexus  are — 


Muscular. 

Superior  gluteal. 
Inferior  gluteal. 


Pudic. 

Small  sciatic. 
Great  sciatic. 


The  muscular  branches  supply  the  Pyriformis,  Obturator  internus,  the  two 
Gemeili.  and  the  Quadratus  femoris.  The  branch  to  the  Pyriformis  arises 
either  from  the  plexus  or  from  the  upper  sacral  nerves  before  they  enter  the 
plexus;  the  branch  to  the  Obturator  internus  ari.ses  at  the  junction  of  the  lumbo- 
sacral and  first  sacral  nerves:  it  passes  out  of  the  pelvis  through  the  great  sacro- 
sciatic  foramen,  cro.sses  the  spine  of  the  iscbium,  and  re-enters  the  pelvis  through 
the  lesser  sacro-sciatic  foramen  to  the  inner  surface  of  the  Obturatt»r  internus ; 
the  branch  to  the  Gemellus  superior  arises  in  comtuon  with  the  nerve  to  ihe  Obtu- 
rator internus:  it  enters  the  muscle  at  the  upper  part  of  its  posterior  surface;  the 
small  branch  to  the  Getnellus  inferior  and  Qn"dratus  femoris  also  arises  from  the 
upper  part  of  the  plexus :  it  passes  through  the  great  sacro-sciatic  foramen,  and 
courses  down  beneath  the  Gemeili  and  teiidfui  of  the  Obturator  internus.  and  sup- 
plies the  muscles   on   their  deep  or  anterior  surface.     It  gives   oif  an  articular 


THE  SACRAL    PLEXUS. 


823 


branch  to  the  hip-joint.  This  articular  branch  is  occasionally  derived  from  the 
upper  part  of  the  great  sciatic  norve. 

The  Superior  Gluteal  Nerve  (Fig.  471)  arises  from  the  back  part  of  the  hiinbo- 
sacral  cord,  wirh  some  iilaiiicuts  from  the  first  sacral  nerve:  it  passes  from  the 
pelvis  through  the  great  sacro-sciatic  foramen  above  the  Pvrifonnis  muscle, 
accompanied  by  the  gluteal  vessels,  and  dividles  into  a  superior  and  an  inferior 
branch. 

The  mtpt'rkfr  branch  follows  the  line  of  origin  of  the  Gluteus  minimus,  and 
supplies  tlie  Gluteus  medius. 

The  iiifinor  hrrtttch  crosses  oblifjuely  between  the  Gluteus  minimus  and 
medins.  distributing  filaments  to  both  these  muscles,  and  terminates  in  the  Tensor 
vaginpe  femoris,  extending  nearly  to  its  lower  end. 

The  Inferior  Gluteal  arises  from  fbe  lumbo-sacral  cord  and  first  and  second 
sacral  nerves,  and  is  intimately  connected  with  the  snuill  sciatic  at  its  origin.  It 
passes  out  of  the  pelvis  throtigh  the  great  sciatic  notch,  beneath  the  Pyriformis 
muscle^  ami.  dividing  into  a  number  of  branches,  enters  the  Gluteus  maximus 
muscle  on  its  under  surface.  It  gives  off  a  cutaneous  branch,  which  winds  round 
the  lower  border  of  the  Gluteus  maximus  muscle  to  supply  the  skin  of  the  buttock. 
It  is  said  also  to  give  an  articular  branch  to  the  hip-joint. 

The  Pudic  Nerve  arises  from  the  lower  part  of  the  sacral  plexus,  and  leaves 
the  pelvi?*,  through  the  great  sacro-sciatie  foramen,  below  the  Pyriformis.  It  then 
crosses  the  spine  of  the  ischium,  and  re-enters  the  pelvis  through  tbe  lesser  sacro- 
gciatic  foramen.  It  accompanies  the  pudic  vessels  upward  and  forward  along  the 
outer  wall  of  the  ischio-rectal  fossa,  being  contained  in  a  sheath  of  the  Gbturator 
fascia,  and  divides  into  two  terminal  branches,  the  perineal  nerve  and  the  dorsal 
nerve  tif  the  penis.     Before  its  division  it  gives  off  the  inferior  hii^morrhoitlal  nerve. 

The  inferior  hamiorrhoidul  nerve  is  occasionally  derived  separately  from  the 
sacral  plexus.  It  pa.sses  across  the  ischio-i*ectal  fossa,  with  its  accompanying  ves- 
sels, toward  the  lower  end  of  the  rectum,  and  is  distributed  to  the  integument 
round  the  anus.  Branches  of  this  nerve  communicate  with  the  inferior  pudendal 
and  superficial  perineal  nerves  at  the  fore  part  of  the  perinteum. 

The />f  riHf'rt/  nen't\  the  inferior  and  larger  of  tbe  two  terminal  branches  of  the 
pudic,  is  situated  below  the  pudic  artery.  It  accompanies  the  superficial  perineal 
artery  in  the  perinieum,  dividing  into  cutaneous  and  muscular  brunches. 

The  cutaneous  branches  (superficial  perineal)  are  two  in  number,  posterior 
and  anterior.  The  posterior  or  exft-mal  branch  passes  forward  along  the  outer 
side  of  the  perineal  space  parallel  to  the  inferior  pudendal  nerve,  ami  is  distrib- 
tited  to  the  skin  of  the  scrotum.  It  communicates  with  the  inferior  hnemorrhoid- 
al,  the  inferior  pudendal,  and  the  other  superficial  perineal  nerve.  The  anterior 
or  inff'rnal  bnmcfi  passes  forward  nearer  to  the  middle  line,  to  be  distributed  to 
the  inner  and  back  part  of  the  scrotum.  Both  these  nerves  supply  the  labia 
majora  in  the  female. 

The  muscular  branches  are  distributed  to  the  Transversus  periniei,  Accelerator 
urinte.  Erector  penis,  and  Compressor  urethn^.  A  distinct  brunch  is  given  off 
from  the  nerve  to  the  Accelerator  urinie,  which  pierces  this  muscle  and  supplies 
the  corpus  spongiosum,  ending  in  the  mucous  membrane  of  the  urethra.  This  is 
the  nerve  to  the  bulb. 

The  ilorml  nerve:  of  the  penis  is  the  deepest  division  of  the  pudic  nerve ;  it 
accompanies  the  pudic  artery  along  the  ramus  of  the  ischium:  piercing  the  pos- 
terior layer  of  the  deep  perineal  fascia,  it  runs  forward  along  the  inner  margin 
of  the  ramus  of  the  os  pubis,  between  the  two  layers  of  the  deep  fascia.  It  then 
pierces  the  anterior  layer,  and,  in  company  with  the  d^trsal  artery  of  the  penis, 
passes  through  the  suspensory  ligament,  and,  running  forward,  is  distributed  to 
the  glans.  (^n  the  ftenis  this  nerve  gives  off  a  cutaneous  branch  which  runs 
along  the  side  of  the  organ ;  it  is  joined  with  brauches  of  the  sympathetic,  and 
sujjplies  the  integument  of  the  upper  surface  and  sides  of  tbe  penis  and  prepuce, 
giving  a  large  branch  to  the  corpus  cavernosum. 
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In  the  fenmlo  the  ilorsal  nerve  is  very  small  ami  supplies  the  clitoris. 

The  Small  Sciatic  Nerve  (Fig.  471)  supplies  the  inte^^ument  of  the  periiueum 
and  back  part  of  the  thigh  and  leg.  It  is  usually  funned  hy  the  union  of  two 
branches,  which  arif*e  from  the  second  and  third  nerves  of  the  sacral  plexus.  It 
issues  from  the  pelvis  through  the  great  sacro-sciatic  foramen  below  the  Pyri- 
formis  muscle,  descends  beneath  the  Gluteus  maximus  with  the  sciatic  artery,  ami 
at  the  lower  border  of  that  muscle  passes  along  the  back  part  of  the  tliigh, 
beneath  the  fascia  lata,  to  the  lower  part  of  the  popliteal  region,  where  it  pierces 
the  fascia  and  bee<*mes  cutaneous.  It  then  accompanies  the  external  saphenous 
vein  to  about  the  middle  of  the  leg,  its  terminal  filaments  communicating  with 
the  external  saphenous  nerve. 

The  branches  of  the  small  sciatic  nerve  are  all  cutaneous,  and  consist  of  four 
groups— interna],  external,  ascending,  and  descending. 

The  uitenud  cutaneoint  hrattehes  are  distributed  to  the  skin  at  the  upper  and 
inner  side  of  the  thigh,  on  its  posterior  aspect.  One  branch,  bmger  than  the 
rest,  the  inferhr  pudendal,  curves  forward  below  the  tuber  ischii,  pierces  the 
fascia  lata,  and  jiasses  forward  beneath  the  superficial  fascia  of  the  jierintcum  to 
be  distributed  to  the  integument  of  the  scrotum  in  the  male  and  the  labium  in 
the  female,  communicating  with  the  superficial  perineal  and  inferior  hs^morrLoidal 
nerves. 

The  erternal  cutaneous  branokeg  consist  of  two  or  three  filaments,  which  are 
distributed  to  the  skin  at  the  upper  and  outer  aide  of  the  thigh  on  its  posterior 
aspect^  as  far  down  as  the  middle  of  that  region. 

The  ascendimf  rutnneous  branches  consist  of  tAvo  or  three  filaments,  which  turn 
upward  round  the  lower  border  of  the  gluteus  maximus,  to  supply  the  integument 
covering  its  surface. 

The  deserndimj  rufnneous  hram^hea  are  given  off  from  the  lesser  sciatic  nerve 
as  it  descends  beneath  the  fascia,  of  the  thigh  ;  they  sup|dy  the  integument  nf  the 
back  ])art  of  the  thigh,  p<*pliteal  region,  and  upper  part  of  the  leg. 

The  Great  Sciatic  Nerve  (Fig.  471)  supplies  nearly  ihe  whole  of  the  integu- 
ment of  the  leg,  the  muscles  of  the  back  of  the  thigh,  and  those  of  the  leg  and 
foot.  It  is  the  largest  nervous  cord  in  the  body,  measuring  three-quarters  of  an 
inch  in  breadth,  and  is  the  continuation  of  the  lower  part  of  the  sacral  plexus. 
It  passes  out  of  the  pelvis  thnmgh  the  great  sacro-sciatic  foramen,  behiw  the 
Pyriforrais  muscle.  It  descentls  between  the  trochanter  major  and  tuberosity  of 
the  ischium,  along  the  back  part  of  the  thigh  to  about  its  lower  third,  where  it 
divides  into  two  large  branches,  the  internnl  and  cxtfriml  popliteal  nerves. 

This  division  may  take  place  at  any  point  between  the  sacral  plexus  and  the 
lower  third  of  the  thigh.  When  the  division  occurs  at  the  plexus,  the  two  nerves 
descend  together,  side  by  side;  or  they  may  be  separated  at  their  commencement 
by  the  interposition  of  part  or  the  whole  of  the  Pyriformis  muscle.  As  the  nerve 
descends  along  the  back  of  the  thigh  it  rests  at  first  upon  the  External  rotator 
muscles,  in  company  with  the  small  sciatic  nerve  and  artery,  being  covered  by 
the  Gluteus  maximus  ;  lower  down,  it  lies  upon  the  Adductor  magnus  and  is 
covered  by  the  long  head  of  the  Bice])S. 

The  hrtinehi'9  of  the  nerve,  before  its  division,  are  articular  and  muscular. 

The  articnhir  Irrancht^?  arise  from  the  upper  part  of  the  nerve;  they  supply 
the  hi|>-joint,  perforating  its  fibrous  capsule  posteriorly.  These  branches  are 
sometimes  derived  from   the  sacral  plexus. 

The  museuhr  hrancfws  are  distributed  to  the  Flexors  of  the  leg — via.  the 
Biceps.  Semilendinosus,  and  Semimembranosus,  and  a  branch  to  the  Adductor 
magnus.     These  branches  are  given  off  beneath   the   Biceps  muscle. 

The  Internal  Popliteal  Nerve,  the  larger  ni'  the  two  terminal  branches  of  the 
great  sciatic,  descends  along  the  back  part  of  the  thigh,  through  the  middle  of 
the  popliteal  spmce,  to  the  lower  part  of  the  Poplileus  mu.scle,  where  it  passes 
with  the  artery  beneath  the  arch  of  the  Soleus  and  becomes  the  posterior  tibia" 
It  is  overlapped  by  the  hamstring  muscles  above,  and  then  becomes  more  supec 


THE    TIBIAL    AND    PLAyTAR   NERVES, 


825 


ficial,  and  lies  to  the  outer  side  of,  and  some  distance  from,  the  popliteal  vessels; 
it]>po8ite  the  knee-joint  it  is  in  cloKe  rehirion  with  the  vessels,  and  crosses  to  the 
inner  side  of  the  artery.     Below,  it  is  overlapped  by  the  Gastrocnemius. 

The  branch'H  of  this  nerve  are — articular,  muscular,  and  a  cutaneous  brancli, 
the  eommuniranx  }inpUt*'i  nerve. 

The  artiruhtr  hranches,  usually  three  iti  number,  sujiply  the  knee-joint :  two  of 
these  branches  accompany  the  superior  and  inferior  internal  articular  arteries, 
and  a  third,  the  azygog  articular  artery. 

The  muscufar  hrafwkt'it,  four  or  five  in  number,  arise  from  the  nerve  as  it  lies 
between  the  two  heads  of  the  Gastrocnemius  muscle ;  they  supply  that  muscle, 
the  Phmtaris,  Soleus,  and  Popliteus.  The  filaments  which  supply  the  Popliteus 
turn  round  its  lower  border  and  are  distributed  to  its  deep  surface. 

The  communieans  poplth'i  descends  between  the  two  heads  of  the  Gastrocne- 
mius muscle,  and  about  the  middle  of  the  hack  of  the  leg  pierces  the  deep  fascia, 
and  joins  a  communicating  branch  {commutiictittft  p^ToHri)  from  the  external 
popliteal  nerve  to  form  the  external  or  short  saphenous  (Fig.  470).  The  exter- 
nal saphenous  neri^e,  formed  by  the  cutaneruis  branches  of  the  internal  and 
external  popliteal  nerves,  passes  downward  and  outward  near  the  outer  margin  of 
the  tendo  Achillis,  lying  close  to  the  external  saphenous  vein,  to  the  interval 
between  the  external  malleolus  and  the  os  calcis.  It  winds  round  the  outer  mal- 
leolus, anil  is  distributed  to  the  integument  along  the  outer  side  of  the  foot  and 
little  toe,  communicating  on  the  dorsum  of  the  foot  with  the  musculo-cutaneoiis 
nerve.      In   the  leg  its  bi*anches  communicate  with   those  of  the  snuiil  sciatic. 

The  Posterior  Tibial  Nerve  (Fig.  471)  commences  at  the  lower  border  of  the 
Popliteus  muscle,  and  jiawses  along  the  back  part  of  the  leg  with  the  posterior 
tibial  vessels  to  the  interval  between  the  inner  malleolus  and  the  heel,  where  it 
divides  into  the  exieninl  and  tnternnf  planfttr  nerveH.  It  lies  upon  the  deep 
muscles  of  the  leg,  and  i.s  covered  in  the  upper  part  by  the  muscles  of  the  calf, 
lower  d<)wn  by  the  skin  and  fascia.  In  the  upper  part  of  its  course  it  lies  to  the 
inner  side  of  the  pctsterior  tibial  artery,  but  it  soon  crosses  that  vessel,  and  lies  to 
its  outer  side  as  far  as  the  ankle.  In  the  lower  third  of  the  leg  it  is  placed 
parallel  with  the  inner  margin  of  the  tendo  Achillis. 

The  branrhea  of  the  posterior  tibial  nerve  are — muscular,  plantar  cutaneous,  and 
articular. 

The  mitsrular  braiicheti  arise  either  separately  or  by  a  common  trunk  from  the 
upjter  part  of  the  nerve.  They  supply  the  Tibialis  posticus.  Flexor  longiis  digito- 
rum,  and  Flexor  longus  hallucis  muscles,  the  branch  to  the  latter  muscle 
accompanying    the   peroneal   artery. 

The  pia/dar  cutaneous  hrtmrh  perforates  the  internal  annular  ligament  and 
supplies  the  integument  of  the  heel   and   inner  side  of  the  sole  of  the  foot. 

The  artieidar  hraiwh  is  given  off  just  above  the  bifurcation  of  the  nerve  and 
supplies  the  ankle-joint. 

The  internal  plantar  nerve  (Fig.  472),  the  larger  of  the  two  terminal  hranches 

of  the  posterior  tibial,  accompanies  the  internal  plantar  artery  along  the  inner  side 

of  the  foot.      From  its  origin  at  the  inner  ankle  it  parses  beneath  the  Abductor 

.hallucis,  and  then  forward  between  this  nuiscle  and  the  Flexor  brcvis  digitonim, 

'divides  opposite  the  bases  of  the  metatarsal  bones  into  four  digital  brunches,  an<l 

communicates  with  the  external  |)lantar  nerve. 

Brancht-H. — In  its  coui-se  the  internal  plantar  nerve  gives  off  cutaneoHs 
branches^  which  pierce  the  plantar  fascia  and  supply  the  integument  of  the  sole 
of  the  foot;  munn'uhtr  branches,  which  supply  the  Abductor  hallucis  and  Flexor 
brevis  digitorum  ;  articular  branchea^  to  the  articulations  tif  the  tarsus  and  nieta- 
I  tarsus;  nw\  four  (Utjifal  branchen.  These  pass  between  the  divisions  ctf  the 
'plantar  fascia  in  the  clefts  between  the  toes,  and  are  distributed  in  the  fol- 
lowing manner:  The  tirnf  supplies  the  inner  border  of  the  great  toe,  and 
sends  a  filament  to  the  Flexor  brevis  hallucis  muscle ;  the  second  bifurcates 
to  supply  the  adjacent  sides  of  the  great  and  second  toes,  sending  a  filament 
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tbranch. 


to  the  First  lumbrical  muscle ;    the  third  dif/itaf  hrtuieh  supplies  the  a«ljacent 
sides    of  the   secom]    and    third    toes,  and    the    Second    luiuhiifal  inusck* ;    the 

fourth  supplies  the  corresjjunding  sides  uf 
the  third  and  fonrtli  t(K\s,  und  receives  a 
eomuiiiniciitint^  bvjinch  tVi)ni  the  external 
plantar  nerve.  It  will  be  observed  that 
the  distribution  of  these  branches  is  pre- 
cisely similar  to  that  of  the  median  nerve 
in  the  hand.  Each  di;jital  nerve  gives  off 
cutaneous  and  articular  filaments,  ami  op])«v 
site  tlie  bust  phalanx  8en<is  a  dorsal  branch, 
which  supplies  the  structure  round  the  nail, 
the  continuation  of  the  nerve  being  dis- 
tributed   to   the    hall    of  the    toe. 

The  external  plantar  nerve,  the  smaller 
of  the  two,  completes  the  nervous  sujijdy  to 
the  structures  uf  the  sule  of  the  foot,  being 
distributed  to  the  little  toe  and  one-half 
of  the  fourth,  as  well  as  to  most  of  the 
deep  muscles,  its  distribution  being  similar 
to  that  uf  the  ulnar  in  the  hand.  It  passes 
<ddiijuely  forward  with  the  external  |danfar 
artery  to  the  outer  side  of  the  fuot,  lying 
between  the  Flexor  brevis  digitorum  and 
Flexor  accessoriua,  and  in  the  interval  be- 
tween the  former  muscle  and  Abductor 
minimi  digiti  divides  into  a  superficial  and 
a  tleep  branch.  Before  its  division  it  sup- 
plies the  Flexor  accessorius  and  Abductor 
minimi  digiti. 

The  i<uperficial  Iranch  separates  into 
two  digital  nerves :  one,  the  smaller  of 
the  two,  supplies  the  outer  side  of  the  little  toe,  the  Flexor  brevis  minimi  digiti. 
an<l  the  two  Interosseous  muscles  of  the  fourth  metatarsal  space ;  the  other  and 
larger  digital  branch  supplies  the  a<ljoining  sides  of  the  fourth  and  fifth  toes,  and 
communicates  with  the  internal  |dantnr  nerve. 

The  th'i'p  or  muscular  branch  accompanies  the  external  plantar  artery  into  the 
ileep  part  of  the  sole  of  the  foot,  beneath  the  tendons  of  the  Flexor  muscles  and 
Atlductor  trausversus  halhicis,  and  supplies  all  the  Interossei  (except  those  in  the 
fourth  metatarsal  space),  the  two  outer  Liimbricales,  the  Adductor  obliquiis  hal- 
hicis, and  the  Adductor  transversus  hallucis. 

The  External  Popliteal  m-  Peroneal  Nerve  (Fig.  471),  about  one-half  the  size  of 
the  internal  popliteal,  descends  oblifpiely  along  the  outer  sides  of  the  popliteal 
space  to  the  head  of  the  fibula,  close  to  the  inner  margin  of  the  Biceps  muscle.  It 
is  easily  felt  beneath  the  skin  behind  the  head  of  the  tibuk  at  the  inner  side  of 
the  tendon  of  the  Biceps.  It  passes  between  the  tendon  of  the  Biceps  and  outer 
head  of  the  Gastrocnemius  muscle,  winds  round  the  neck  of  the  fibula,  pierces  the 
origin  of  the  Peronetis  longus,  and  divides  beneath  that  muscle  into  the  anterior 
tibial  and  musculo-cutaneous  nerves. 

The  branches  of  the  permteal  nerve^  previous  to  its  division,  are  articular  and 
cutaneous. 

The  articular  branches  are  three  in  numlier;  two  of  these  accompany  the 
superior  and  inferior  external  articular  arteries  to  the  outer  side  of  the  kneo.  The 
upper  one  occasionally  arises  from  the  great  sciatic  nerve  before  its  bifurcation. 
The  third  (reenrrvnt)  articular  nerve  is  given  oft*  at  the  point  of  division  of  the 
peroneal  nerve;  it  ascends  with  the  anterior  recurrent  tibial  artery  through  the 
Tibialis  anticus  muscle  to  the  front  of  the  knee,  which  it  supplies. 


Flo.  47"2.— The  plantar  nerves. 
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The  eutanfous  braticIttM,  two  or  threo  in  number,  siipijlv  the  integument  along 
the  back  piart  and  outer  side  of  the  leg  as  far  as  its  middle  or  hiwer  part :  one  of 
these,  larger  than  the  rest,  the  eomwutinuifitf  pcrouei,  arises  near  the  head  of  the 
fibula,  crosses  the  external  head  of  the  Gastrocnemius  to  the  middle  of  the 
leg.  and  joins  with  the  commttnicans  jjoplitei  to  firm  the  externul  saphenous. 
This  nerve  occasionally  exists  as  a  separate  branch,  which  is  continued  down  as 
fill'  as  the  heel. 

The  Anterior  Tibial  Nerve  (Fig.  407)  commences  at  the  bifurcation  of  the  per- 
oneal nerve,  between  the  fibula  and  upjtcr  part  of  the  Peroneiis  longus,  passes 
obliipiely  forward  beneath  the  Extensor  longus  digttorum  to  tiie  fore  part  of  the 
interosseous  membrane,  and  reaches  the  outer  side  of  the  anterioi*  tibial  artery 
above  the  middle  of  the  leg;  it  then  descends  with  the  artery  to  the  front  of  the 
ankle-joint,  where  it  divides  into  an  external  and  an  internal  branch.  This  nerve 
lies  at  first  on  the  outer  side  of  the  anterior  tibial  artery,  then  in  front  of  it,  and 
again  at  its  outer  side  at  the  ankle-joint. 

The  bratwhcs  of  thf  anti-rior  tiht'tf!  «<T!r  in  its  course  through  the  leg  are  the 
muscular  branches  to  the  Tibialis  anticus,  Extctisor  longus  digitorum,  Peroneus 
tertius,  and  Extensor  proprius  hallucis  mascles,  and  an  aHicuhir  hnmch  to  the 
ankle-joint. 

The  ertermd  or  inrsal  branch  of  the  ^interior  tibial  passes  outward  across  the 
tarsus,  beneath  the  Extensor  brevis  digitorum,  and,  having  become  gnnglionic, 
like  the  posterior  interosseous  nerve  at  the  wrist,  supplies  the  Extensor  brevis 
digitorum.  From  the  ganglion  are  given  off  three  minute  interosseouH  bj-nncheg 
which  supply  the  tarsal  joints  and  the  metatarso-phalangeal  joints  of  the  second, 
third,  and  fourth  toes.  The  first  of  these  sends  a  filament  to  the  second  dorsal 
interosseous  muscle. 

The  iuterntil  branrh^  the  continuation  of  the  nerve,  accompanies  the  dorsalis 
pedis  artery  along  the  inner  side  of  the  dorsum  of  the  foot,  and  at  the  first  inter- 
osseous space  divides  into  two  branches,  which  supply  the  adjacent  sides  of  the 
great  and  second  toes,  communicating  with  the  internal  branch  of  the  musculo- 
cutaneous nerve.  Before  it  divides  it  gives  off  an  intt-rosseous  branch  to  the  first 
space,  which  supplies  the  metatarso-phalangeal  joint  of  the  great  toe  an*!  sends  a 
filament  to  the  First  dorsal  interosseous  mvtsele. 

The  Musculo- cutaneous  Nerve  (Fig.  407)  supplies  the  muscles  on  the  fibular 
siile  of  the  leg  ami  the  integument  of  the  dorsum  of  the  foot.  It  passes  forward 
between  the  Peronei  muscles  and  the  Extensor  longus  digitorum,  pierces  the  deep 
fascia  at  the  lower  third  of  the  leg  on  its  front  and  outer  side,  and  divides  into 
two  branches.  This  nerve  in  its  course  between  the  muscles  gives  ofl'  muscular 
branches  to  the  Peroneus  longus  and  brevis,  and  cutaneous  filaments  to  the 
integument   of  the  lower  part  of  the  leg. 

The  intcnmi  hninch  of  the  miifUcuh-rutanfotiH  nerve  passes  in  front  of  the 
ankle-joint  and  along  the  dorsum  of  the  foot,  supplying  the  inner  side  of  the  great 
toe  and  the  adjoining  si<les  of  the  second  and  third  toes.  It  also  supplies  the 
integument  of  the  inner  ankle  and  inner  side  of  the  foot,  communicating  with 
the  internal  .saphenous  nerve,  and  joins  with  the  anterior  tibial  nerve  between  the 
great  and  second  toes. 

The  external  branchy  the  larger,  passes  along  the  outer  side  of  the  dorsum  of 
the  foot,  to  be  distributed  to  the  adjoining  sides  of  the  third,  fourth,  and  fifth  toes. 
It  ahso  supplies  the  integument  of  the  outer  ankle  and  outer  side  of  the  fiM)t,  com- 
municating with  the  short  saphenous  nerve. 

The  distribution  of  the.se  branches  of  the  musculo-cutaueous  nerve  will  be 
found  to  vary ;  together,  they  supply  all  the  toes  excepting  the  outer  side  of  the 
little  toe  and  the  adjoining  sides  of  the  great  and  second  toes,  the  former  being 
supplied  by  the  external  sajdienous,  and  the  latter  by  the  internal  branch  of  the 
anterior  tibial. 

Surgical  Anatomy. — The  lumbar  pk'xu.s  passes  tlitviu^h  the  Psnaa  inuwlo,  and,  therefore 
in  jwoas  abscess  any  or  ;dl  uf  its  hnmohes  may  he  irritated,  causing  severe  pain  in  the  part  to 
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which  the  irritixled  nerves  are  ».listribuUfiJ.  The  ^fiiito-frural  nerve  is  the  one  which  is  nmait 
fn-iiuently  iiuplifated.  This  nerve  is  alsi>  of  importance,  a*  it  is  conccnietl  in  one  of  tlic  pritid- 
\M\\  reHext\s  nnployed  in  the  investigation  of  iliseases  of  the  spine.  If  the  skin  over  the  inner 
.side  of  the  iliigh  just  below  Poupart's  ligaujent,  the  part  suiij^lictl  hy  the  crural  bniuch  of  tlie 
gt'iiito-erural  nerve,  be  gently  ticKletl  in  a  male  ehiUI,  the  testicle  will  be  notiee^l  to  be  cjrawn 
upward  through  the  action  i»f  the  Crcmaster  mu.'^cle,  supplie*!  by  the  genital  branch  of  the  same 
nerve.  The  siune  result  may  soiuetimes  be  noticed  in  athilts,  and  can  almost  alwa^-s  be  prmiuceti 
by  .severe  stimulatiorr.  This  retiex,  when  prownt,  shows  that  the  iioitioii  of  the  cord  from  which 
the  tin*t  and  second  lumbar  nerves  am  derived  is  in  a  normal  condition. 

The  anterior  crural  nerve  r.s  in  danger  of  Ixdntr  injure*!  in  It-iietures  of  the  true  pelvis,  since 
the  fracture  most  commonly  takes  place  thnnmh  the  horizontal  nimuH  of  the  os  pubis,  at  or 
near  the  iKiint  where  tins  ncr\'e  enjH.'^e.H  the  Ixnic.  Ii  is  aWi  liable  to  be  injured  in  fractures  Hiid 
disWaiion.s  of  the  lemur,  and  is  likely  to  be  pressed  uimn  and  its  functions  impaired  in  some 
tumors  growing  in  the  pelvis.  Moreover,  on  account  ol  its  .snperticial  position  it  in  ex pi>sed  lo 
injury  in  wounds  and  stabs  in  the  groin.  When  this  nerve  is  |)aralvzed,  the  j>alient  is  unable  la 
flex  his  hip  c<.mfpktcly.  on  account  of  the  toss  of  motion  in  the  liiucus,  or  to  extend  the  knee 
on  the  thii|h.  on  account  of  naralysis  ttf  tln^  Quadriceps  extensor  eruris;  there  is  compleie 
panilysia  of^the  Sarlorius  and  partial  i>aralysis  of  t!ie  Pectineus.  There  is  loss  of  sensiitiou 
down  the  front  and  inner  side  of  the  thigh,  except  in  that  part  sup|>!ied  by  the  ernral  branch  of 
the  genito-erural  and  by  the  ilioinguinal.  There  is  also  loss  of  sensation  down  the  inner  side 
of  the  leg  and  foot  sls  far  an  the  ball  of  the  great  toe. 

The  obturator  nerve  is  of  s|)ei"iai  surgicai  interest.  It  is  rarely  paralyzed  alone,  but  aoca- 
sionally  in  as.sotiation  with  the  anterior  crural  The  principal  interest  attached  to  it  is  in  con- 
nection with  its  .supply  to  the  knee,  pain  in  the  knee  being  symptomatic  of  many  diseases  in 
which  the  trunk  of  tnis  nerve  or  one  of  its  branches  is  irritated.  Thus  it  isvveU  known  that  in 
the  earlier  stages  td'  hip-joint  disease  the  patient  dttes  not  complain  of  pain  in  that  artieulution, 
but  on  the  inner  side  of  the  knee,  or  in  the  knee-jouit  itself  Wh  these  articidattons  bein^ 
supplied  by  the  (diturator  nerve,  the  final  distribution  of  the  nerve  being  to  the  knee-joint. 
Again^  the  same  thing  (X-eurs  in  sjicro-iliuc  disease:  pain  is  com|jlatncd  of  in  ihe  knee-joint  or  on 
its  inner  .side.  The  obturator  Jjcrve  is  in  close  rtdation.'<hi[)  with  the  saero-ihac  articulation,  jia*- 
ing  over  it.  and,  according  to  wjme  amitomists,  distributing  filaments  to  it.  Again,  in  cancer  of 
the  sigmoid  flexure,  and  even  in  cast?s  where  masses  of  hardened  fieces  are  impacted  in  ihiy 
portion  of  the  gut,  pain  is  complained  of  in  the  knee.  The  thbturat or  nerve  lies  beneath  the 
sigmoid  flexure,  and  is  re;wJily  jiressed  uf)on  anil  irritated  when  disease  exists  in  ihis  |»art  of  the 
intestine.  Finally,  pain  in  the  knee  Ibrms  an  important  diagnostic  sign  in  obtumtor  hentta. 
The  hernial  protrusion  as  it  passes  out  thn>ugh  the  openinir  in  the  obturator  membrane  pres?»» 
ui>on  the  nerve  and  causes  pain  in  the  i>arts  supplied  by  its  perijiheral  filaments.  NN'hen  the 
obturat^jr  nerve  is  paralyzed,  the  patient  is  unable  to  press  his  knees  together  f>r  to  cross  one  le« 
over  the  other,  on  account  of  parsdysis  id'  the  Adductor  nmsides.  Kotation  outward  of  the  thi^H 
is  imjiaired  from  paralysis  of  the  Obturator  externus.  Sometimes  there  is  loss  of  sensation  In 
the  ripfwr  half  of  the  inner  side  of  the  leg. 

Tlie  great  sciatic  nerve  is  liable  to  be  pressed  upon  hy  various  fonns  i^f  pelvic  tumore,  pir- 
ing  rise  to  pain  along  its  trunk,  to  whicdi  the  term  wiatiea  is  ap]»lietl  Tumors  growing  from 
the  pelvic  viscera  or  Umes,  aneurisms  of  S4une  of  the  branches  of  tlie  internal  iliac  arterj'.  calcn- 
lus  m  the  bladder  when  of  large  size,  accumulation  of  fjeces  in  the  rectum,  may  all  cauac 
pressure  mi  the  nerve  inside  the  pelvis  and  give  rise  to  sciatira.  Outside  dte  pelvis  exj^iosure  Ui 
cold,  violent  movements  of  the  lup-jotnt,  exostoses  or  other  tumors  sk'n>wtiig  from  the  margin  *>f 
the  sacro-sciatic  foramen,  may  also  give  rise  to  the  same  eondition.  When  paralyzed  there  if 
loss  of  m^ttirtu  in  all  the  musL'Ic.s  Indow  the  knee,  and  loss  of  sensation  in  the  same  situation. 


except  the  upper  half  of  the  back  of  the  leg,  sui>plied  by  the  small  sciatic  and  the  upper  half 

iide  of  r     " 
816). 


of  the  inner  aide  of  the  leg,  when  the  communicating  brunch  of  the  obturator  is  large  (sec  i«ge 


The  sciatic  nerve  has  been  frerinently  cut  down  upon  and  stretched,  or  has  been  acujmnctuit^l 
for  the  relief  of  sciatica.  The  nerve  hits  also  tfcen  stretched  in  cases  of  hxximotor  ataxy,  the 
an»3sthcsia  of  leprosy,  etc.  In  onler  to  define  it  on  the  surface,  a  point  is  taken  at  the  iunction 
of  the  middle  and  lower  tliird  of  a  line  stretehing  from  the  |H>stenor  superior  spine  of  the  ilium 
to  the  outer  part  of  the  tidier  istdiii,  and  a  litie  drawn  from  this  to  the  middle  of  the  upix^r  \t*Xi 
of  the  poplitetd  space.  The  line  must  be  siiL'htly  curved  with  its  c<mvexity  outward,  and  jisil 
passes  downward  to  the  lower  bjnler  of  the  Gluteus  maximus  is  slightly  nearer  the  tul»er  ijcVu 
than  the  ^at  trochanter,  lus  it  bisects  a  line  drawn  Wt ween  these  two  points.  The  oiH-mtiou 
of  stretching  the  aclatic  nerve  is  perfornu'd  by  njaking  an  incision  over  ine  course  of  the  uer« 
about  the  centre  fif  the  thigh.  The  skin,  superficial  structures,  anil  deep  faBcia  having  Ixrn 
divided,  the  interval  between  the  inner  atui  outer  hamstrimrs  is  to  1h>  defined,  and  these  muscles 
pulled  inward  and  outwani  with  retractors.  The  nerve  will  l»e  foumi  a  little  to  the  inner  side  of 
the  Biceps.  It  is  to  Ix'  separate*!  from  the  surnmntling  structures,  booked  up  with  the  fin|^T 
an<l  stretched  by  steady  and  continuous  traction  for  two  or  three  minutes.  The  seiatic  nenc 
mayals<j  be  stn.'tched  by  what  is  known  as  the ''dry  "  plan.  The  patient  is  kid  on  his  l«ck. 
the  f(Kit  is  extended,  the  leg  flexed  on  the  ibiirh.  and  the  thigh  strongly  flexed  on  the  alNJoraen 
While  the  tliigh  is  maintained  in  this  position  the  leg  is  forcibly  extended  to  its  full  extent  aud 
the  foot  as  fully  flexed  on  the  leg. 

The  position  of  the  extenial  popliteal,  close  behind  the  tendon  of  the  Biceps  ou  the  outer 
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side  of  the  ham,  shonM  Ik?  remembered  \n  subcutaneous  ilivisiori  of  the  tendon.  After  it  is 
divided  a  eoni  <jf\en  rises  \\\i  Ao>v  l»eside  it^  which  miuht  U'  mistaken  for  :i  MiuiU  undivided 
iiortinn  of  the  tendon,  and  the  surgeiju  might  l>e  teui|iied  to  reintroduce.*  liis  knife  and  divide  it. 
This  must  never  W  done,  \\a  the  mrd  is  the  external  |>o)diteal  nerve,  whieh  beoome.s  prominent 
as  sHMjn  us  tite  teudon  is  divided, 

THE  SYMPATHETIC  NERVE. 

The  Sympathetic  Nervous  System  consists  of  (1)  ;i  series  of  ganglia,  connected 
together  by  intervening  cords,  extending  froiii  the  ba.se  of  the  skull  to  the  coccyx, 
one  on  each  side  of  the  middle  line  of  the  body,  partly  in  front  and  partly  on  each 
side  of  the  vertebral  column  ;  (2)  of  three  great  gangliated  plexuses  or  aggregations 
of  nerves  and  ganglia,  situated  in  front  of  the  spine  in  the  thoracic,  abdoniiiml,  and 
pelvic  cavities  respectively;  (-^)  of  smaller  ganglia,  situated  in  relation  uitli  the 
abdoiuinal  viscera ;  and  (4)  of  numerous  nerve-hbies,  These  latter  are  of  two 
kinds:  communivatimiyhy  \\h\Q\i  the  ganglia  comtnunicate  with  each  other  and 
with  the  cerehro-spinal  nerves;  and  diafrihutoty,  supplying,  in  general^  all  the 
internal  viscera  and  the  coats  of  the  blood-vessels. 

Each  gangliated  cord  luay  be  traced  upward  frrun  the  base  of  the  skull  into 
its  cavity  by  an  iiscending  branch,  which  passes  through  the  carotid  canaL  forms 
a  plexus  on  the  internal  carotid  artery,  and  commutiicates  with  tlie  ganglia  on  the 
first  and  second  divisions  of  the  fifth  nerve-  According  to  some  anatomists,  the 
two  cords  are  joined,  at  their  cc|dialic  extremities,  by  these  ascending  branches 
communicating  in  a  small  ganglion  (the  (fmitflion  of  lit'f/ei*),  sittiatetl  upon  the 
anterior  cointnunicating  artery.  The  ganglia  of  these  cords  are  distingitished  as 
cervical,  dorsal,  luiiilmr,  and  sacral,  and  excejit  in  the  neck  they  correspond  pretty 
nearly  in  number  to  the  vertebrae  against  which  they  He.  They  may  be  thus 
arranged : 

Cervical  portion         .         .         3  pairs  of  ganglia. 
Dorsal         '*  .12  " 

Lumbar      '*  .         .         4  "         '* 

Sacral         "  .  .4  or  5  "■         " 

In  the  neck  they  are  situated  in  front  of  the  transverse  processes  of  the  verte- 
brie  ;  in  the  dorsal  region,  in  front  of  the  heads  of  the  ribs  ;  in  the  lumbar  region, 
on  the  sides  of  the  bodies  of  the  vertcbne  :  and  in  the  sacral  region,  in  front  of  the 
sacrum.  As  the  two  cords  pass  into  the  pelvis  they  couvei^ge  anil  unite  together 
in  a  single  ganglion  {iffrnffiioti  aupftr)  placed  in  front  of  the  coccyx.  Each 
ganglion  may  he  regarded  as  a  distinct  centre,  and,  in  addition  to  its  branches  of 
distribution,  possesses  also  branches  of  communication  which  communicate  with 
other  ganglia  and  with  the  cerebro-s|)inal  nerves. 

The  branches  of  communication  between  the  ganglia  are  composed  of  gray 
atid  white  nerve-fibres,  the  latter  being  continuous  with  those  fibres  of  the  spinal 
nerves  which  pass  to  the  ganglia. 

The  bi*anches  of  communication  between  the  ganglia  and  the  cerebr<»-spinal 
nerves  also  consist  of  a  white  and  gi*ay  portion,  the  former  proceeding  from  the 
spinal  nerve  to  the  ganglion,  the  latter  passing /rom  the  ganglion  to  the  spinal 
nerve,  so  that  a  dcudde  interchange  takes  place  between  the  two  systems. 

The  tliree  great  gangliated  plexuses  are  situated  in  front  of  the  spine  in  the 
thoracic,  abdominal,  and  pelvic  regions,  and  are  named,  respectively,  the  earJiac, 
the  »olm'  or  epHpiHtric,  and  the  hj/pot/nnttrtt'  plexus.  They  consist  of  collections  of 
nerves  and  ganglia,  the  nerves  being  derived  from  the  gangliated  cords  and  from 
the  cerebro-spinal  nerves.      They  distrihtite  branches  to  the  viscera. 

Smaller  ganglia  are  also  found  lying  amidst  the  nerves,  some  of  them  of 
microscopic  size,  in  certain  viscera — as,  for  instance,  in  the  heart,  the  stomach,  and 
the  uterus.     They  serve  as  additional  centres  f  o-  ihe  origin  of  nerve-fibres. 

The  hmnrht's  of  dhtfihutiofi  ilerivcd  from  the  gangliated  cords,  from  the 
prevertebral  plexuses,  and  also  from  the  smaller  ganglia,  are  principally  destined 
for  the  blood-vessels  and  thoracic  and  abdominal  viscera,  supplying  the  involuntary 
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In  addition  to  these  varirma  divisions  of  the  sympathetic,  the  ganglia  con- 
nected with  the  three  hranehes  of  the  fifth  cranial  nerve  are  believed  by  some 
to  constitute  a  part  of  the  sympathetic  system.  These  ganglia  have  already  been 
described  (page  763  et  scq.). 

THE  GANOUATED  COED. 
Cervical  Portion  of  the  Gangliated  Cord. 

The  cervical  portirm  of  the  gangliatcd  cord  consists  of  three  ganglia  on  each 
side,  which  are  dtstingiiished,  according  to  their  position,  as  the  superior,  middle, 
and  inferior  cervical. 

The  Superior  Cervical  Ganglion,  the  largest  of  the  three,  is  placed  opposite  the 
second  and  third  cervical  vertebric,  and  sometimes  as  low  as  the  fourth  or  fifth.  It 
is  of  a  reddish-gray  color,  and  usually  fusiform  in  shape,  sometimes  broad,  and 
occa.sionaIly  constricted  at  intervals,  so  as  to  give  rise  to  the  opinion  that  it  consists 
of  the  coalescence  of  several  smaller  ganglia :  and  it  is  usually  believed  that  it  is 
formed  hy  the  coalescence  of  the  four  ganglia,  corresponding  to  the  four  uppei* 
cervical  nerves.  It  is  in  relation,  in  fronf,  with  the  sheath  of  the  internal  carotid 
artery  and  internal  jtigidar  vein;  behind,  it  lies  on  the  Rectus  capitis  anticiis 
major  muscle. 

Its  branches  may  be  divided  into  superior,  inferior,  external,  internal,  and 
anterior. 

The  Huperior  hrnnch  appears  to  be  a  direct  prolongation  of  the  ganglion.  It 
is  soft  in  texture  and  of  a  reddish  color.  It  ascends  by  the  side  of  the  internal 
carotid  artery,  and,  entering  the  carotid  canal  in  the  temporal  hone,  divides  into  two 
branches,  which  lie,  one  on  the  outer,  and  the  other  on  the  inner,  side  of  tluit  vessel. 

The  outer  braw'h^  the  larger  of  the  two,  distributes  filaments  to  the  internal 
carotid  artery  and  forms  the  carotid  plexus. 

The  inner  hrmwh  also  distributes  filaments  to  the  internal  carotid,  and,  con- 
tinuing onward,  forms  the  caver nou^  plexus. 

The  Carotid  Plexxis. 

The  carotid  plexus  is  situated  on  the  outer  si<le  of  the  internal  carotid.  Fila- 
ments from  this  plexus  occasionally  form  a  small  gangliforra  swelling  on  the  under 
surface  of  the  artery,  vhich  is  called  the  carotid  ganglion.  The  carotid  plexus 
communicates  with  the  Gasserian  ganglion,  with  the  sixth  nerve,  and  the  s|iheniv 
palatine  ganglion,  and  distributes  filaments  to  the  wall  of  the  carotid  artery  and 
to  the  dura  mater  (Valentin),  while  in  the  carotid  canal  it  communicates  with 
Jacobson's  nerve,  the  tympanic  branch  of  the  glosso-pharyngeal. 

The  commuftieatiHff  branches  with  the.  sixth  nerve  consist  of  one  or  two  fila- 
ments which  join  that  nerve  as  it  lies  upon  the  outer  side  of  the  internal  carotid. 
Other  filaments  are  also  connected  with  the  Gasserian  ganglion.  The  communi- 
cation with  the  spheno-palatine  ganglion  is  effected  by  a  branch,  the  large  deep 
petroaal^  wbich  is  given  off  from  the  plexus  on  the  outer  side  of  the  artery,  and 
which  passes  through  the  cartilage  filling  up  the  foramen  lacerum  medium,  and 
joins  the  great  suj^erficial  petro.sal  to  form  the  Vidian  nerve.  The  Vidian  nerve 
then  proceeds  along  the  pterygoid  or  Vidian  canal  to  the  spheno-palatine  ganglion. 
The  communication  with  Jacobson's  nerve  is  effected  by  two  branches,  one  of 
which  is  called  the  small  deep  petrosal  nerve,  and  the  other  the  hug  petrosal. 

The  Cavernous  Plexus. 

The  cavernous  plexus  is  situated  below  and  internal  to  that  part  of  the  internal 
carotid  which  is  placed  by  the  side  of  the  sella  Turcica  in  the  cavernous  sinus, 
and  is  formed  chiefly  by  the  internal  division  of  the  ascending  branch  from  the 
superior  cervical  ganglion.  It  communicates  with  the  third,  the  finirth,  the 
ophthalmic  division  of  the  fifth,  and  the  sixth  nerves,  and  with  the  ophthalmic 
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ganglion,  and  distribtttes  filaments  to  the  wall  of  the  internal  carotid.  The 
branch  of  communication  with  the  third  nerve  joins  it  at  its  point  of  division; 
the  branch  to  the  fourth  nerve  joins  it  as  it  lies  on  the  outer  wall  of  the  cavernous 
sinus;  other  filaments  are  connected  with  the  under  surface  of  the  trunk  of  the 
ophlhalmjc  nerve;  and  a  second  filament  of  communication  joins  the  sixth  nerve. 

The  filament  of  connection  with  the  ophthalmic  ganglion  arises  from  the 
anterior  part  of  the  cavernous  plexus;  it  accompanies  the  nasal  nerve  or  con- 
tinues forward  as  a  separate  branch. 

The  terminal  filaments  from  the  carotid  and  cavernous  plexuses  are  prolonged  ^ 
uhmg  the  internal  carotid,  formiii":  plexuses  winch  entwine  round  the  cerebral  and 
ophthalmic  arteries ;  along  the  former  vessels  tbcy  mav  be  traced  on  to  the  pia 
mater;  along  the  latter,  into  the  orbit,  where  they  accompany  each  of  the  sub- 
divisions of  the  vessel,  a  separate  plexus  passing,  with  the  arteria  centralis  retintB, 
into  the  interior  of  the  eyeball.  The  filaments  prolonged  on  to  the  anterior  com* 
municating  artery  form  a  small  ganglion,  the  (jamjUmi  (tf  Rihen^  which  .serves,  as 
mentioned  above,  to  connect  the  sympathetic  nerves  of  the  right  and  left  sides. 

The  inferior  or  descending  branch  of  the  superior  cervical  ganglion  communi- 
cates with  the  middle  cervical  ganglion. 

The  external  branches  are  numerous,  and  communicate  with  the  cranial  nerves 
and  with  the  four  upper  sjiinal  nerves.  Sometimes  the  branch  to  the  fourth 
spina!  nerve  may  come  from  the  cord  connecting  the  upper  and  middle  cervical 
ganglia.  The  branches  of  communication  with  the  cranial  nerves  consist  of 
delicate  filaments,  which  pass  from  the  superior  cervical  ganglion  to  the  ganglion 
of  the  trunk  of  the  pucumogjistric  atid  to  ihe  hypoglossal  nerve.  A  separate 
filament  from  the  cervical  ganglion  subdivides  and  joins  the  petrosal  ganglion  of 
the  glosso-pbaryngeal  and  the  ganglion  of  the  root  of  the  pneumogastric  in  the 
jugular  foramen. 

The  internal  branches  are  three  in   number — the  pharyngeal^  lan/nqeal,  and 
superior  cardiac  nervf.     Thv  phart/ntfcal  hrttuc/teH  pass  inward  to  the  side  of  thai 
pharynx,  where  they  join  witfi  branches  from  iheglosso-pharyngeal,  pneumogastric, 
and  external   laryngeal   nerves  to  fonn   the  pharyngeal  plexus.     The  laryngeal 
branches  unite  with  the  superior  laryngeal  nerve  and  its  branches. 

The  superior  cardiac  nerve  {uervus  suprrJiciuHs  cordis)  arises  by  two  or  more 
branches  from  the  superior  cervical  gangli<m,  and  occasittnully  receives  a  filament 
from  the  cord  of  communication  between  the  first  and  second  cervical  ganglia.  It 
runs  down  the  neck  behind  the  common  carotid  artery,  lying  upon  the  Longua 
colli  muscle,  and  crosses  in  front  of  the  inferior  thyroid  artery  and  recurrent 
laryngeal  nerve. 

The  riffht  superior  cardiac  nerve^  at  the  root  of  the  neck,  passes  either  in  fi*ont 
of  or  behind  the  subclavian  artery,  and  along  the  arteria  innominata,  to  the  back 
part  of  the  arch  of  the  aorta,  where  it  joins  the  deep  cardiac  plexus.  This  uerve» 
in  its  course,  is  connected  with  other  branches  of  the  sympathetic:  about  the 
middle  of  the  neck  it  receives  filaments  froia  the  external  laryngeal  nerve;  lower 
down,  one  or  two  twigs  froen  the  pneum<tgastric  ;  and  as  it  enters  the  thorax  it  is 
joined  by  a  filament  from  the  recurrent  laryngeal.  Filaments  from  this  nerve 
communicate  with  the  thyroid  branches  from  the  middle  cervical  ganglion. 

The  left  superior  cardiac  nerve^  in  the  chest,  runs  by  the  side  of  the  left  com- 
mon carotid  artery  and  in  front  of  the  arch  of  the  aorta  to  the  superficial  cardiac 
plexus,  but  occasionally  it  passes  behind  the  aorta  and  terminates  m  the  deep 
cardisic  plexus. 

The  anterior  branches  ramify  upon  the  external  carotid  artery  and  its  branches, 
forming  round  each  a  delicate  plexus,  on  the  nerves  c(tmposing  whicli  small  ganglia 
are  occasionally  f<uind.  These  ganglia  have  been  named,  according  to  their  posi- 
tion, intercarotid'  (placed  at  the  angle  of  bifurcation  of  the  common  carotid), 
lingual,  temporal,  and  pharyngeal.     The  plexuses  accompanying  some  of  tiiese 

'  The  existence  of  this  ganulion  is  doubted  \y\  some  otjscrvere. 

*Thii*  ^ingliou  is  of  the  jyimo  structure  as  the  coccygeal  glund  (Luschko). 
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arteries  have  important  coniinunications  with  other  nerves.  That  surrounding  the 
external  carotid  is  connected  with  the  branch  of  the  facial  nerve  to  the  styla-byoid 
muscle;  that  stirrnumling  the  facial  comrauiiicates  with  the  subinaxillary  ganglion 
by  one  or  two  filaments ;  ami  that  acc<>uiftanyiii«j  ihe  midtile  meningeal  artery 
sends  offsets  which  pas-*  to  the  otic  ganglion  and  to  the  intumescentiagaDglioformis 
of  the  facial  nerve  (external  petrosal). 

The  Middle  Cervical  Ganglion  {ffufroid  ganglion)  is  the  smallest  of  the  three 
cervical  pmglia,  and  is  occasionally  altogether  wanting.  It  is  placed  opposite  the 
sixth  cervical  vertebra,  usually  upon,  or  close  to,  the  inferior  thyroid  artery  ; 
hence  the  name,  *' thyroid  ganglion,"  fissigned  to  it  by  Hallcr.  It  is  probably 
formed  by  the  coalescence  of  two  ganglia  corresponding  to  the  fifth  and  sixth  cer- 
vical nerves. 

Its  superior  branches  ascend  to  eomniunieate  with  the  superior  cervical  gan- 
glion. 

Its  i7ifen'or  branches  descend  to  eomniunieate  with  the  inferior  cervical  ganglioi 

Its  fixtertta!  hrant^firn  pass   outward  to  join  the   fifth   and  sixth   spinal  nerv 
These  branches  are  not  constantly  found. 

Its  internal  hraufhes  are  the  thyroid  an<l  the  middle  cardiac  nerve. 

The  tht/roid  hran^hen  are  small  filaments  which  accompany  the  inferior  thyroid 
artery  to  the  thyroid  gland;  they  communicate,  tui  t!ie  artery,  with  the  superior 
cardiac  nerve,  and,  in  the  gland,  with  bruucbes  from  the  recurrent  sind  external 
laryngeal  nerves. 

The  mi*h}h'  cardiac  nerve  {ncrvufi  cardiacuH  matpma),  the  largest  of  the  three 
cardiac  nt^rves,  arises  from  the  middle  cervical  ganglion  or  from  (he  cord  between 
the  middle  and  inferior  ganglia.  On  the  right  side  it  descends  behind  the  common 
carotid  artery,  and  at  the  root  of  the  neck  passes  either  in  front  of  or  behind  the 
.subclavian  artery ;  it  tlieti  descends  on  the  trachea,  receives  a  few  filaments  from 
the  recurrent  laryngeal  nerve,  and  join.s  the  deep  eardinc  plexus.  In  the  neck  it 
communicates  with  tbe  sujierior  cardiac  and  recurrent  laryngeal  nerves.  On  the 
left  side  tbe  middle  cardiac  nerve  enters  the  chest  between  the  left  carotid  and  sub- 
clavian arteries,  and  joins  the  left  side  of  the  deep  cardiac  plexus. 

The  Inferior  Cervical  Ganglion  is  situated  between  the  base  of  the  transverse 
prm-ess  of  the  last  cervical  vertebra  and  the  neck  of  the  first  rib  on  tbe  inner  side 
of  the  superior  intercostal  artery.  Its  form  is  irregtdar ;  it  is  larger  in  size  tha 
the  preceding,  and  fretjuently  joined  with  the  first  thoracic  ganglion.  It  is  prob*«-, 
bly  formed  by  the  coalescence  of  two  ganglia  which  correspond  to  the  two  last 
cervical  nerves. 

Its  superior  bratiche^  communicate  with  the  middle  cervical  ganglion. 

Its  infertor  brawhes  descend,  some  in  front  of,  others  behind,  the  subclavian 
artery,  to  join   the  first  thoracic  ganglion. 

Its  internnl  hranrh  is  the  inferior  cardiac  nerve. 

The  inferior  cardiac  nerve  {nerviat  cardiartfs  minor)  arises  from  the  inferior 
cervical  or  first  thoracic  ganglion.  It  passes  d<fwn  behind  the  subclavian  artery 
and  along  the  front  of  the  trachea  to  join  the  deep  cardiac  pjlexus.  It  commtini- 
trates  freely  behind  the  subclavian  artery  with  tbe  recurrent  laryngeal  and  middle 
catdiac  nerves. 

The  erternal  branches  consist  of  several  filaments^  some  of  which  commnni- 
cate  with  the  seventh  and  eiglith  spinal  nerves;  others  nccomp.any  the  vertebral 
artery  along  the  vertebral  canal,  forming  a  plexus  round  the  vessel,  supplying  it 
with  filaments,  and  communicating  with  the  cervical  spinal  nerves  as  high. as  the 
fourth. 

Thoracic  Portion  of  the  Oangliated  Cord. 

The  thoracic   portion  of  the  gangliatcil   cord  consists  <if  a  series  of  ganglia 
which  usually  correspond  in  number  to  that  of  the  vertebrae,  but,  from  the  orca»j 
sional  coalescence  of  two,  their  number  is  uncertain.     These  ganglia  are  placed, 
on  each  side  of  the  spine,  resting  against  the  beads  of  the  ribs  and  covered  by  ibe 
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pleura  costalis ;  the  last  two  are.  however,  anterior  to  the  rest,  bein^  placed  on  the 
side  of  the  bodies  of  the  eleventh  and  twelfth  dorsal  vertebra?.  The  ganglia  are 
small  in  size  and  of  a  ^^rayif^h  color.  The  first,  larger  than  the  rest,  is  of  an 
ehtngated  form  and  frei|uently  blended  with  the  last  cervical.  They  are  connected 
together  by  cord-like  prolongations  from  their  substance. 

The  external  hrnncheit  from  each  ganglion,  osually  two  in  number,  communi- 
cate with  each  of  the  dorsal  spinal  nerves. 

The  intrrual  hrancfifs  from  the  nix  up^n'r  tfant/lia  are  very  small;  they  supply 
filaments  to  the  thoracic  aorta  an<l  it.s  branches,  besides  small  branches  to  the 
bodies  of  the  vertebne  autl  their  ligaments,  liranches  from  the  third  and  fourth, 
and  sometimes  also  from  the  lirst  and  second  ganglia,  fonn  part  of  the  posterior 
pulmonary  plexus. 

The  intertud  hram'he.ii  from  the  six  lower  ganglia  are  large  and  white  in  color; 
they  distribute  filaments  to  the  aorta  and  unite  to  form  the  three  s|danchuic  nerves. 
These  are  named  the  greats  the  Icusi'r,  and  the  amallcist  or  remtl  splanchnic. 

The  grcnt  splanchnic  ncrcc  is  of  a  white  color,  firm  in  texture,  and  bears  a 
marked  contrast  to  the  ganglionic  nerves.  It  is  formed  by  branches  from  the 
thoracic  ganglia  between  the  sixth  and  tenth,  receiving  filaments  (according  to  Dr. 
Beck)  from  all  tlie  thoracic  ganglia  abive  the  sixth.  These  roots  unite  to  foria  a 
large  round  cord  fif  considerable  size.  It  descends  obli<piely  inward  in  front  of 
the  bodies  of  the  vertebne  along  the  posterior  mediastinum,  perforates  the  crus  of 
the  Diaphragm,  and  terminures  in  the  semilunar  ganglion,  distributing  filaments 
to  the  renal  and  suprarenal  jdexus. 

The  leaser  sphmchnic  rierve  is  formed  by  filaments  from  the  tenth  and  eleventh 
ganglia  and  from  the  cord  between  them.  It  pierces  the  Diaphragm  with  the 
jireceding  nerve  and  j«)ins  the  cadiac  plexus.  It  communicates  in  the  chest  w^itb 
the  great  splanchnic  nerve,  anti  occasionally  sends  filameixts  to  the  renal  plexus. 

The  xniaJlcxt^  or  renal^  splanchnic  nerve  arises  from  the  la^t  ganglion,  ancl, 
piercing  the  Diaphragm,  terminates  in  the  renal  plexus  and  lower  part  of  the 
cocliac  plexus.      It   occasionally  communicates  with   the  preceding  nerve. 

A  striking  analogy  appears  to  exist  between  the  splanchnic  and  the  cardiac 
nerves.  The  cardiac  nerves  are  three  in  number;  they  arise  from  the  three 
cervical  ganglia,  and  are  distributed  to  a  large  and  important  organ  in  the  thoracic 
cavity.  The  s|dnnchnic  nerves,  also  three  in  number,  are  connected  probably  with 
all  the  dorsal  ganglia,  and  arc  distributed  to  im]tortant  organs  in  the  abdominal 
cavity. 

The  Lumbar  Portion  of  the  Gangliated  Cord. 

The  lumbar  pitrtion  of  tlie  gangliated  cortl  is  situated  in  front  of  the  vertebral 
column  abuig  the  inner  margin  of  the  Psoas  nuiscle.  It  consists  usually  of  fitiir 
ganglia,  connected  together  by  interganglionic  cords.  The  ganglia  are  of  small 
size,  of  a  grayish  color,  shaped  like  a  barleycorn,  and  placed  much  nearer  the 
median  line  than  the  thoracic  ganglia. 

The  superior  and  inferior  branches  of  the  lumhar  ganglia  serve  as  communi- 
cating bratiches  between  the  chain  of  ganglia  in  this  region.  They  are  usually 
single  and  of  a  white  color. 

The  external  brawhes  ctmimunicate  with  the  lumbar  spinal  nerves.  From  the 
situation  of  the  Itimbar  ganglia  these  branches  are  longer  tban  in  ihe  other  regions. 
They  are  usually  two  in  number  from  each  ganglion,  but  their  ci.nnection  with  the 
spinal  nerves  is  not  so  uniform  as  in  other  regions.  They  accompany  the  lumhar 
arteries  around  the  sides  of  the  bodies  4>f  tbe  vertebrsc,  pa.ssing  beneath  tbe  fibrous 
arches  from  which  some  of  the  fibres  of  the  Psoas  muscle  arise. 

Of  the  internal  branches^  some  pass  inward,  in  front  of  the  aorta,  and  help  to 
form  the  aortic  j)lexus.  Other  branehes  deseend  in  front  of  the  couiukui  iliac 
arteries,  and  join  over  the  promontory  of  the  sacrum,  helping  to  form  the  hypo- 
gastric plexus.  Numerous  delicate  filaments  are  also  distributed  to  the  bodies  of 
the  vertehrfe  and  tbe  liiraments  connectinii  them. 
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Pelvic  Portion  of  the  Gangliated  Cord. 

The  pelvic  portion  of  the  giingliatfd  eon!  is  situated  in  front  of  the  sacrum 
along  the  inner  side  of  the  anterior  sacral  ftiraniina.  It  consists  of  four  or  five 
small  gaugJia  on  each  .side,  connected  together  hy  interganglionic  cords.  Belo\*, 
these  cords  converge  and  unite  on  the  front  of  the  coreyx  hy  means  of  a  small 
mglion  (the  coceifffeal  gamjUon   or  yantjlhm    impnr). 

The  superior  and  inferior  branehrs  are  the  cords  of  communication  between  the 
ganglia  above  and  below. 

The  ertcrnal  hnuu'hf'^,  exceedingly  short,  communicate  with  the  sacral  nerves. 
They  are  two  in  number  from  each  ganglion.  The  coccygeal  nerve  communicates 
either  with  the  last  sacral  or  cfiecvgeal  ganglion. 

The  internal  hranchrs  communicate,  on  the  front  of  the  sacrum,  with  the 
corresponding  branches  from  the  opposite  side;  some,  from  tlie  first  two  ganglia, 
pass  to  join  the  |>elvic  plexus,  and  others  fonn  a  plexus  which  acc<*ni(mnics  the 
middle  sacral  artery  and  sends  filaments  to  the  coccygeal  gland. 


THE  QEEAT  PLEXUSES  OF  THE  SYMPATHETIC. 

The  great  plexuses  of  the  sympathetic  are   the  large  aggregatif>n9  of  nervei^ 
and  ganglia,  above  alluded   Ut,  situated    in   the   thoracic,  sibdominal.  and    pelvic 
cavities   respectively.     From  them   are   derived   the  branches   which   supply  the 
viscera. 

The  Cardiac  Plexus. 

The  cardi.ac  plexus  is  situated  at  the  base  of  the  heart,  an«l  is  divided  into  a 
superjifial  part,  which  lies  in  the  concavity  of  the  arch  of  the  aorta,  and  a  dfcp 
part^  which  lies  between  the  trachea  and  aorta. 

The  great  or  deep  cardiac  plexus  [plexun  mm/nus  profundus,  Scarpa)  is 
situated  in  front  of  the  tnichea  at  its  bifurcation,  above  the  point  of  division  of 
the  pulmonary  artery  and  behind  the  arch  of  the  aorta.  It  is  formed  by  the 
cardiac  nerves  derived  from  the  cervical  ganglia  of  the  sympathetic  and  the 
cardiac  branches  of  the  recurrent  laryngeal  and  pneumogastric.  The  only  cardiac 
nerves  which  do  n'>t  enter  into  the  formation  of  this  plcxtis  are  ihe  left  superior 
cardiac  nerve  and  the  left  inferior  cervical  cardiac  branch  from  the  pneumogastric. 

The  hrancbes  from  the  riiffit  .side  of  this  plexus  pass,  some  in  front  of,  and 
others  hehintl,  the  right  pulmonary  artery;  the  former,  the  more  nutnerous, 
transmit  a  few  filament.s  to  the  anterior  pulmonary  plexus,  and  are  then  continued 
onward  to  form  part  of  the  anterior  coronary  plexus  ;  those  behind  the  pulmonary 
artery  distribute  a  few  filaments  to  the  right  auricle,  and  are  then  continued 
onward  to  form  part  of  the  posterior  coronary  plexus. 

The  branches  from  the  left  »idr  of  the  <ieep  eaidiac  plexus  distribute  a  few 
filaments  to  the  superficial  canliac  plexus,  to  the  left  auricle  of  the  heart,  and  to 
the  anterior  pulmonary  plexus,  and  then  pass  on  to  form  the  greater  part  of  the 
posterior  coronary  plexus. 

The  superficial  (anterior)  cardiac  plexus  lies  beneath  the  arch  of  the  aorta,  in 
front  of  the  right  pulm'tnary  artery.  It  is  formed  by  the  left  superior  cardiac 
nerve,  the  left  (and  occasionally  the  right)  inferior  cervical  cardiac  branches  of  the 
pneumogastric,  and  filaments  from  the  deep  cardiac  plexus.  A  small  ganglion 
{lUirdiae  ganiflitm  of  Wriaher*})  is  occasi<inally  found  connected  with  these  nerves 
at  their  point  of  junction.  This  ganglion,  when  present,  is  situated  immediately 
beneath  the  arch  of  the  aorta,  on  the  right  side  of  the  ductus  arteriosus.  The 
superficial  cardiac  plexus  forms  the  chief  |>art  of  the  anterior  coronarj,'  plexus,  and 
several  filaments  pass  along  the  pulmonary  artery  to  the  left  anterior  pulmonary 
plexus. 

The  posterior  coronary  plexus  is  chiefly  formed  by  filaments  prolonged  from 
the  left  side  of  the  deep  car<liac  plexus,  and  by  a  few  fnun  the  right  side.  It 
surrounds  the  branches  of  the  coronary  artery  at  the  back  of  the  heart,  and  it6 
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filaments  are  distribuieil  with  those  vessels  to  the  muscular  substance  of  the 
ventricles. 

The  anterior  coronary  plexus  is  formed  chiefly  from  the  superficial  cardiac 
plexus,  but  receives  filaments  from  the  deep  cardiac  plexus.  Passing  forward 
between  the  aorta  and  jjulraonary  artery,  it  accompanies  the  left  coronary  artery 
on  the  anterior  surface  of  the  heart. 

Valentin  has  described  nervous  filaments  ramifying  under  the  endocardium  ; 
and  Remak  has  found,  in  several  mammalia,  numerous  small  ganglia  on  the  cardiac 
nerves,  holh  on  the  surface  of  the  heart  and  in  its  muscular  substance. 

The  Epigastric  or  Solar  Plexus  (Figs.  473,  475). 

The  Epigastric  or  Solar  plexus  supplies  all  the  viscera  in  the  abdominal  cavity. 
It  consists  of  a  great  network  of  nerves  and  ganglia,  situated  behind  the  stomach 
and  in  front  of  the  aorta  and  crura  of  the  Diaphr«gm.  It  surrounds  the  creliac 
axis  and  root  of  the  superior  mesenteric  artery,  exlen<ling  downward  as  low  as  the 
pancreas  and  outward  to  the  suprarenal  capsules.  This  plexus,  and  the  ganglia 
connected  with  it,  receive  the  great  splanchnic  nerve  of  both  sides,  and  some 
filaments  from  the  right  pneumogastric.  It  distributes  filaments  which  accompany, 
under  the  name  of  jdexuses,  all  the  branches  from  the  fnuit  «tf  the  abdominal 
aorta. 

The  semilunar  ganglia  of  the  solar  plexuB»  tw<i  in  number,  «»ne  on  each  side, 
are  the  largest  ganglia  in  tiie  bmly.  They  are  large  irregular  gangliform  ma-sses 
formed  by  the  aggregation  of  smaller  giinglia,  having  interspaces  between  ihem. 
They  are  situated  in  frotit  of  the  crura  of  the  Diaphragm,  close  to  tbesujirarenal 
capsules:  the  one  on  the  right  side  lies  beneath  the  inferior  vena  cava;  the  upper 
part  of  each  ganglion  is  joined  by  the  greater  sphmchnic  nerve,  and  to  the  inner 
side  of  each  the  branches  of  the  8(dar  plexus  are  connected. 

From  the  epigastric  fu-  solar  jdexns  are  derived  the  following: 

Phrenic  or  Diaphragmatic  jdexus.  (  Gastric  j>lexu8. 

Suprarenal  plexus.  Coeliac  plexus <  Splenic  plexus. 

Renal  plexus.  (  Hepatic  plexus. 

SiJcrmatic  plexus.  Superior  mesenteric  plexus. 

Aortic  plexus. 

Till*  phrenic  plexus  accompanies  the  phrenic  artery  to  the  Diaphragm,  which 
it  supplies,  some  filjimmts  passing  to  the  suprarenal  capsule.  It  arises  from  the 
upper  part  of  the  semilunar  ganglion,  and  is  larger  on  the  right  than  on  the  left 
side.  It  receives  one  or  two  branches  fri*tii  the  j>hrcuic  nerve.  In  connection 
with  this  plexus,  on  the  right  side,  at  its  point  of  jtinctirui  with  tbc  phrenic  nerve, 
is  a  small  ganglion  (tpnufUon  diaphragvtaticum).  This  ganglion  is  placed  on  the 
under  surface  of  the  Diaphragtn,  near  the  suprarenal  capsule.  Its  branches  are 
distributed  to  the  inferior  vena  cava,  suprarenal  capsule,  and  hepatic  plexus. 
There  is  no  ganglion  on  the  left  side. 

The  suprarenal  plexus  is  formed  by  branches  from  the  solar  plexus,  frcuu  the 
semilunar  gnugli^tii,  and  from  the  phrenic  tmd  great  splanchnic  nerves,  a  ganglion 
being  formed  at  the  point  of  junction  of  the  latter  nerve.  It  supj>lies  the  s»i|(ra- 
renal  capsule.  The  branches  of  this  plexus  are  remarkable  for  their  large  size  in 
comparison  with  the  size  of  the  organ  they  sup|dy. 

The  renal  plexus  is  formed  by  filaments  from  the  solar  plexus,  the  outer  part 
of  the  seuiilunar  ganglion,  and  the  aortic  plexus.  It  is  also  joined  by  filaments 
from  the  lesser  and  smallest  splanchnic  nerves.  The  nerves  from  these  sources, 
fifteen  or  twenty  in  number,  have  numerous  ganglia  develojied  upon  them.  They 
accompany  the  branches  of  the  renal  artery  into  the  kidney,  some  filaments  on 
the  right  side  being  distributed  to  the  inferior  vena  cava,  and  others  to  the  sper- 
matic plexus  on  both  si«les. 

The  spermatic  plexus  is  «lerived  from  the  renal  plexus,  receiving  branches  from 
the  aortic  plexus.     It  accompanies  the  spermatic  vessels  to  the  testes. 
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plexuses.     It  receives  branches  from  the  lesser  splanehnic  nerves,  and,  on  the  left 
aide,  a  filament  from  the  right  piieumogjistric. 

The  (fast ne  or  coronary  plexuft  acconipjinies  the  gastric  artery  »long  the  lesser 
curvature  of  the  stomach,  and  joins  witli  branches  from  tlie  left  pneiimogastric 
nerve.     It  is  distribtited  to  the  stomach. 

The  hepittic  phruity  the  largest  offset  from  tbe  coeliac  plexus,  receives  filamentsJ 
from  the  left  pneumoga-stric  and  right  phrenic  nerves.    It  accompanies  the  hepatic 
artery,  ramifying  in  the   substance  of  tbe  liver  upon  its  branches  and  ujum  those 
of  the  vena  portiij. 

Branches  from  this  plexus  accompany  all  the  divisions  of  the  hepatic  artery. 
Thus  there  is  a  pt/Ioric  phrruH  accompanying  the  pyloric  branch  of  the  hepatic,  i 
which  joins  with  the  gastric  [)lexus  and  pneumogastric  nerves.  There  is  also 
ijfutro-ihiftdemd  plcxuft,  which  subdivides  into  the  pancreatico-<hjodenaI  jdexus, 
which  acctjmjtanies  the  pancreatieo-duodenal  artery,  to  supply  the  jiancreas  and 
duodenum,  joining  with  branches  from  the  mesenteric  plexus;  nnd  &  t/tuti-O'epi- 
ptoi'e  plexiiit,  which  accom|)anies  the  right  gastro-epiploic  artery  along  the  greater 
curvature  of  the  stomach  an<l  anastomoses  with  branches  from  the  splenic  jtlexus. 
A  t't/^tfc  /t/t'j'UH,  which  supplies  the  gall-bladiler,  also  arises  from  the  hepatic  plexus 
near  the  liver. 

The  ftpkm'r  ph'jrm  is  formcil  by  branches  from  the  cadiac  plexus,  the  left  semi- 
lunar ganglia,  and  fitun  the  right  jineumogastric  nerve.  It  accomjianies  the 
splenic  artery  and  its  branches  to  the  substance  of  the  spleen,  giving  off",  in  its 
course,  filaments  to  the  \ta.ncrei^  {pmwreatie  plerus)  and  the  hft  ff a xtro-epiplou- 
pltisu«^  which  accompanies  the  gastro-epiploica  sinistra  artery  along  ihe  convex 
border  of  the  stomach. 

The  superior  mesenteric  plexus  is  a  continuation  of  the  lower  ]iart  of  the  great 
solar  plcxuH.  receiving  a  branch  fmni  the  junction  of  the  right  pneumogastric 
nerve  with  the  cueliac  plexus.  It  surrounds  the  superior  mesenteric  artery,  which  it 
accompanies  into  the  mesentery,  and  divides  into  a  number  of  secondary  plexuses, 
which  areilistrlbutcd  to  all  the  parts  supplied  by  theartery — viz.  pancreatic  branches 
to  the  pancreas;  intestinal  branches,  which  sup])ly  the  whole  of  the  small  intestine; 
and  ileo-colic,  right  i-olic.  utid  middle  colic  biuuchcs,  uhich  supjily  the  correspond- 
ing parts  of  the  great  intestine.  The  nerves  composing  this  |jlexus  are  white  in 
color  and  firm  in  texture,  and  have  numerous  ganglia  developed  ujnm  them  near 
their  origin. 

The  aortic  plexus  is  formed  by  branches  derived,  on  each  side,  from  the  solar 
plexus  and  the  semilunar  ganglia^  receiving  filaments  from  some  of  the  lumbar 
ganglia.  It  is  situated  upon  tlte  sides  an<l  fmnt  of  the  aorta,  between  the  origins 
of  the  superior  and  inferifu*  mesenteric  arteries.  Froiu  this  ])lexus  arise  part  of 
the  spermatic,  the  inferior  mesenteric,  and  the  hypogastric  plexuses;  and  it  dis- 
tributes filaments  lo  the  inferior  vena  cava. 

The  inferior  mesenterk'  plexus  is  derived  chiefly  from  the  left  side  of  the  aortic 
plexus.  It  surroitnds  the  inferior  mesenteric  artery,  and  divides  inter  a  number  of 
secondary  plexuses,  which  are  distributed  to  all  the  parts  si)}»plicd  by  the  artery— 
viz.  the  left  colic  and  .sigmoid  plexuses,  which  sujiply  the  descending  and  sigmoid 
flexure  of  the  colon  ;  and  the  ,su[ierior  hitmorrhoidal  plexus,  which  supidies  the 
upper  part  of  the  rectum  and  joins  in  the  pelvis  with  branches  from  the  pelvic 
plexus. 


The  Hypogastric  Plexus. 

The  Hypogastric  Plexus  supjdies  the  viscera  of  the  pelvic  cavity.  It  is  situated 
,  front  of  the  promontory  of  the  sacrum,  between  the  two  common  iliac  arteries, 
nd  is  formed  by  the  union  of  numerous  filaments,  which  descend  on  each  side 
from  the  aortic  plexus  and  from  the  lumbar  ganglia.  This  plexus  contains  no 
ganglia,  and  bifurcates,  below,  into  two  lateral  portions,  which  form  the  pelvic 
p  lex  lines. 
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The  Pelvic  Plexus. 

The  Pelvic  Plexus  (somefiimes  culled  infcn'or  hi/f>tn/aHtnr)  supplies  the  vise 
of  the  pelvic  cavity,  is  situated  at  the  side  of  the  rectum  nnd  bladder  in  the  male, 
and  at  the  side  of  the  rectum,  vagina.,  sind  Idudder  in  the  female.  It  is  formed  by 
a  continuation  of  the  hyjmgastric  plexus,  by  branches  from  the  second,  third,  and 
fourth  sacntl  nerves,  and  by  a  few  filaments  from  the  first  two  sacral  ganglia.  At 
the  point  of  junction  of  these  nerves  suiall  ganglia  are  fmnd.  Fr(»ni  this  plexus 
numerous  brnnclies  are  distributed  to  all  the  viscera  of  tlie  pelvis.  They  accam- 
panv  the  branches  of  the  internal  iliac  artery. 

*rhe  inferior  haemorrhoidal  plexus  arises  from  the  back  part  of  the  pelvic 
plexus.  It  supplies  the  rectum,  joining  with  branches  of  the  superior  hremor- 
rhoidal   ])lexus. 

The  vesical  plexus  arises  from  the  fore  part  i»f  the  pelvic  plexus.  The  nerves 
composing  it  are  numerous,  and  contain  a  large  proportion  of  spinal  nerve-fibres. 
They  accompany  the  vesical  arteries,  and  are  distributed  at  the  side  and  base  of 
the  bladfler.  Numerous  filaments  also  pass  to  the  vesicube  seminales  ami  vas 
deferens;  those  accompanying  the  vas  deferens  join,  on  the  spermatic  cord,  with 
nbranches  from  the  spermatic  plexus. 

The  prostatic  plexus  is  continued  from  the  lower  part  of  the  pelvic  plexus. 
nerves  comj»ostng  it  are  of  btrge  size.  They  are  (iistributed  to  the  pros- 
ifcte  gland,  vesicuhe  seminales,  and  erectile  structure  of  the  jienis.  The  nerves 
supplying  the  erectile  structure  of  the  penis  consist  of  two  sets,  the  small  ami 
large  cavernous  nerves.  They  are  slender  filaments,  which  arise  from  the  f«ire 
part  of  the  ]>rostatic  plexus,  and,  after  joinitjg  with  brandies  from  the  internal 
pudic  nerve,  pass  forwanl  beneath  the  pubir  arch. 

The  suudl  f'avt'rntiuH  m-nrn  perforate  tlie  fibrous  covering  of  the  penis  near  its 
roots. 

The  hn/f  eavernouH  ncrvi-  passes  forward  along  the  d<»rsum  of  the  j»euis, 
joins  with  the  dorsal  branch  of  the  pudic  nerve,  and  is  distributed  to  the  eorjius 
cavernosum  and  spongiosum. 

The  vaginal  plexus  arises  from  the  lower  part  of  the  pelvic  plexus.  It  is  lost 
on  the  walls  of  the  vagina,  being  distribnted  to  the  erectile  tissue  at  its  anterior 
part  and  to  the  mucous  membrane.  The  nerves  com]tosiug  this  plexus  contain, 
like  the  vesical,  a  large  proportion  of  spinal  nerve-fibres. 

The  uterine  plexus  arises  from  the  upper  part  of  the  jvelvic  plexus  above  the 
point  where  the  branches  from  the  sacral  nerves  join  the  plexus.  Its  branches 
accompany  the  uteriirjc  arteries  to  the  side  of  the  organ  Itetwcen  the  layers  of  the 
broad  ligament,  autl  are  distributed  to  the  cervix  and  h)Wcr  part  of  the  body  of  the 
uterus,  penetrating  its  substance. 

Other  filaments  pass  separately  to  the  b^jdy  of  the  uterus  and  Fallopian  tube. 

Branches  from  the  plexus  accompany  the  uterine  arteries  into  the  substance 
of  the  uterus.      Upon  these  filaments  ganglionic  enlargements  arc  ffjund. 


THE  ORGANS  OF  SENSE. 


THE  Organs  of  the  Senses  are  five  in  number — viz.  those  of  Touch,  of  Taste,  of 
Smell,  f>f  Hearing,  and  of  Si^ht.     The  i*kin,  which  is  the  principal  seat  of  the 
sense  of  touch,  has  been  described  in  the  chapter  on  General  Anatomy. 

TEE  TONGUE. 

The  Tongue  is  the  organ  of  the  special  sense  of  taste.  It  is  situated  in  the 
floor  of  the  mouth,  in  the  interval  between  the  two  lateriil  portions  of  the  body  of 
the  lower  jaw*. 

Its  base  or  root  is  directed  backward,  and  connected  with  the  os  hyoides  by 
the  Hyo-glossi  and  Genio-hyo-ghissi  muscles  ancl  the  byo-glossal  membrane;  with 
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Fio.  ITfi.— rppor  «urfnce  of  the  tongue. 

the  ejnglottis  by  three  folds  of  mucous  membrane  which  form  \\\^  *^hmo-€ pi  glottic 
Itffnmcnts :  with  the  soft  palate  by  means  of  the  iinteiior  pilhirs  of  the  fauces; 
and  with  the  pharyn.x  by  the  *Superior  constrictor  and  the  tuiicoii.-*  niembrfine.  Its 
&[)ex  or  tip,  thin  and  narrow,  is  tlirected  forward  apainst  (he  iuiier  surface  of  the 
lower  incisor  teeth.  Thf  under  surface  of  the  tongue  is  conncetetl  with  the  lower 
jaw  hy  the  (.feni(»-hyo-glossi  muscles;  from  its  sides  the  mucous  mend>rane  is 
reflected  to  the  inner  surface  of  the  gums;  and  in  fnmt  a  distinct  fold  of  that 
membrane^  the  franmm   lingiUF,  is  formed  beneath  its  under  surface. 
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The  tip  of  the  toDti;iu\  [mil  of  tlie  tmdt^r  surface.  it«  sides  and  dorsum,  aw 
free. 

The  dorsum  of  the  longue  is  convex,  marked  along  the  middle  line  by  a  raj>he. 
whieh  divides  it  into  symmetrical  halves  ;  this  raphe  terminates  behind,  about 
an  inch  from  the  base  of  the  organ,  in  a  depression,  the  foramen  cfecuin.  The 
anterior  tw<>-thirds  of  this  surface  are  rough  and  covered  with  papillie  ;  the  posterior 
third  is  smo'^ther,  and  covered  by  the  projecting  orifices  of  numerous  muciparous 
glands. 

Structure  of  the  Tongue. — The  tongue  is  partly  invested  by  mucous  membrane 
and  a  submucous  fibrous  layer.  It  consists  of  symmetrical  halves,  separated  from 
each  other,  in  the  midille  line,  by  a  fibrous  septum.  Each  half  is  composed  of 
muscular  fibres  arrangeil  in  various  directions,  containing  much  interposed  fat.  and 
stqiplied  by  vessels  and  nerves. 

The  mEcous  membrane  invests  the  entire  extent  of  the  free  surface  of  the 
tongue.  On  the  dorsum  it  is  thicker  behind  than  in  front,  and  is  continuous  with 
the  sheath  of  the  muscles  attached  to  it,  through  the  submucous  fibrous  laver. 
On  the  under  surface  of  the  organ  it  can  be  traced  on  each  side  of  the  fraenum 
through  the  ducts  of  the  submaxillary  and  the  sublingual  glands.  As  it  parses 
over  the  borders  of  the  organ  it  gradually  assumes  its   jtapiillary  character. 

The  structure  of  the  mucous  membrane  of  the  tongue  differs  in  different  parts. 
That  covering  the  under  surface  of  the  organ  is  thin,  smooth,  and  identical  in 
structure  with  that  lining  the  rest  of  the  oral  cavity.  The  mucous  membrane  on 
the  anterior  part  of  the  d^n-sum  of  the  tongue  is  thin  and  intimately  atiherent  to 
the  muscular  tissue,  whilst  that  at  the  root  is  nmeh  thicker  and  looser.     It  consists 
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of  a  layer  of  connective  tissue,  the  <-r>rrMW  or //H*eo«a,  supporting  numerous  jt><i/?i7/<y 
and  covered,  as  well  as  the  pajiilhe,  with  epithrliuni. 

The  epithelitim  is  of  the  scaly  variety,  like  that  of  the  epidermis.  It  covers  the 
free  surface  of  the  tongue,  as  may  be  easily  dem*instrated  by  maceration  or  boiling, 
when  it  can  be  easily  detached  entire:  it  is  much  thinner  than  on  the  skin:  the 
intervals  between  the  large  papillae  are  not  filled  up  by  it,  hut  each  papilla  has 
a  separate  investment  from  root  to  summit.  The  deepest  cells  may  sometime* 
be  iletached  as  a  separate  layer,  corresponding  to  the  rete  mucosum,  but  tliey 
never  contain  coloring  matter. 

The  roriitm  consists  of  a  dense  feltwork  of  fibrous  connective  tis.sue,  with 
numerous  elastic  fibres,  firmly  connected  with  the  fibrous  tissue  forming  the  septa 
between  the  muscular  bundles  of  the  tongue,  ft  contains  the  ramifications  of  the 
numerous  vessels  and  nerves  from  which  the  papilhe  are  supplied,  large  plext 
of  lymphatic  vessels,  and  the  glands  of  the  tongue. 

The  PapiUtF  of  the    Toiojue. — These  are  papillary  pr«»jectitms  of  the  coriunul 
They  are  thickly  distributed  over  the  anterior  two-thirds  of  its  upper  surface,  gtviii| 
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to  it  its  characteristic  roughness.  The  vjirieties  of  papilla?  met  with  are— the 
ptipillae  maxiiui>;  {circumvalfabr),  fiufiilliv  mediie  {fungtforiiu'»\  papilkie  miniiiia; 
Icoufctjp  or  Jiiifornu'ti),  and  juipilhe  siuiplices. 

The  papflke  mau-f'nHF  (eirrumvallata?)  are  of  large  size,  and  vary  fruiii  eight  to 
twelve  in  niimber.  They  are  situated  al  the  baek  part  of  the  dorsum  of  the  tongue, 
near  iis  base,  fortning  a  row  f)n  eacli  sidL\  which,  runniug  backward  and  inward, 
meet  in  the  middle  line,  like  the  two  lines  of  the  letter  V  inverted.  Eat-h  papilla 
consists  of  a  projection  of  mucotis  niembrane  from  ij^^  ^'^  tV  '*^  ^'^  hick  \\ide, 
attached  to  the  bottom  of  a  cupshaped  depression  of  the  mucous  membrane;  the 
papilla  is  in  shaj>e  like  a  truncated  cone,  the  smaller  end  being  directed  down- 
ward and  attached  to  the  tongue,  the  broader  ])art  or  base  projecting  on  the  sur- 
face and  being  studded  with  numerous  small  secondary  papillie,  which,  however, 
are  covered  by  a  smooth  layer  nf  the  epitheliHrn.  Tlie  cop-shaped  depression 
forms  a  kind  of  fossa  round  the  jmpilhi.  having  a  circular  margin  «(f  about  the 
same  elevation  covered  with  snjuller  papilhe.  At  the  point  of  junction  of  the  two 
rows  of  pa  pi  1  be  is  the  deep  depression,  the  foramen  ccpcum,  mentioned  above. 

The  ptipiiitv  mt-iiiir  (fungiformes),  more  numerous  than  the  preceding,  are 
scattered  irregularly  and  sparingly  over  the  dorsum  of  the  tongue,  but  are  found 
chierty  at  its  sides  and  apex.  They  are  easily  recognized  among  the  other 
papilhe,  by  their  large  si/.c,  rounded  eminences,  and  dee|>-red  color.  They  are 
narrow  at  their  attachment  (o  the  tongue,  Imt  broad  and  rounded  al  their  free 
extremities,  and  covered  with  secondary  papilhe.  Their  epithelial  investment  is 
very  thin. 

The  pttpiiltp  mi ni mte  (conlcss  or  filiformes)  cover  the  anterior  two-thirds  of  the 
doT-sum  of  the  tongue.  They  are  very  mi- 
nute, more  or  less  cf)nical  or  filiform  in  shape, 
and  arrangeil  in  lines  corresponding  in  di- 
rection with  the  two  rows  of  the  papilhe  cir- 
curavallatie.  excepting  at  the  apex  of  the 
organ,  where  their  direction  is  transverse. 
The 
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rgan.   wUere  their  ilirection  is   transverse.       ^i::^l^^V't\ 

'hey  have  projecting  from   their  apices  nu-  ^'^^rS-l/   Vl  p 

lerous  filiform   processes  or  secondary   pa-  ^     '^v^r        -  ft ^^^^j  ^ 
illic,  which  are  of  a  whitish  tint,  owing  to  "'^  •       \^^SS^ 
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the  thickness  and  density  of  the  epithelium 
of  which  they  are  composed,  and  which  has 
here  undergtme  a  peculiar  modification,  the 
cells  having  become  coniificd  ami  elongated  '•- 
into  dense,  indnicutcd,  brush-like  |tn»cesses. 
They  contain  alsit  a  number  of  elastic  fibres,  M 
which  render  tlieiu  firmer  and  more  elastic 
than  the  itapillfe  of  mucous  membrane  gen- 
eral ly. 

Simple  pnxpiUiP^  similar  to  those  of  the 
skin,  cover  the  whole  of  the  mncfuis  mi*m- 
brane  of  the   tongue,   as  well   as   the  larger 
papilhe.     They  consist  of  dosdy-sel,  microscnpic  elevations   of  the  corium,  con- 
taining a  capillary  loop,  covered  by  a  layer  of  epithelium. 

Structure  of  the  PapiUtP. — The  papilke  apjiarently  resemble  in  structure  those 
of  the  cutis,  consisting  of  a  c<me-shaped  projection  of  connective  tissue,  covered 
with  a  thick  layer  •♦f  st|uaunnis  epithelium,  and  contain  one  or  more  capillary 
loops,  amongst  which  nerves  are  distribukMl  in  great  abundance.  If  the  epithe- 
lium is  removed,  it  will  be  found  that  they  are  not  simple  elevati<uis  like  the 
papilliX?  of  the  skin,  for  the  .«*urface  of  each  is  studded  with  minute  conical  pro- 
cetMses  of  the  mucous  membrane,  which  form  secondary  papilhe  (Todd  and  Bow- 
man). In  the  papilhe  circumvallato?  the  nerves  are  numerous  and  of  large  size; 
in  the  papilhe  fungiformes  they  are  also  numerous,  and  terminate  in  a  jdcxiform 
network,  from  which  brush-like  branches  proceed ;   in  the  papilhe  filiformes  their 


Fir..  47S.— Clrcumvallnte  papiUiB  of  toQRtie 
«»f   ruhbit,  shuwinif  fxwUlon    «>f  tttj<tf-»{ntjlfls. 

(Stohr.  >      »I.  IUK't  nf  jilMTnl.      f/.  SiToUr*  k'luml.      p. 

Tiu«tc-frnl»let».    /.  I'riuHirv-  *ct<t«,  atiil  /',  «fctin<l- 


ary  sfpUi,  of  papiUu:. 
.V.  Miisenlur  rU»re*. 


H.  MoUiiUnti'd  ntn'e. 


844 


THE    ORGANS    OF  SENSE. 


mude  of  termination  is  uncertain.  Bdried  in  tlie  eiiitlermis  of  the  pnpilla*  circum- 
vallata*,  and  in  some  of  the  fungi fonnei*,  certitin  peeuliar  IkhIics  ealled  taHtt^-ifof*- 
ht»  have  been  described.'  They  are  Husk-like  in  shajie,  tiieir  broad  base  rc«tin^ 
on  the  corinm,  and  their  neck  opening  by  an  oritice  between  ihe  eell.s  of  the  epi- 
thelium. They  are  formed  by  two  kinds  of  cells:  the  external  (cortical)  are 
arranged  in  several  layei-s;  they  are  long  and  flattened,  with  tapering  en<ls.  and 
in  contact  by  their  edges,  the  tapering  extremities  extendirig  from  the  base  to 
the  apex  of  the  (trgan.  They  thus  enclose  the  eentjul  rtdls  (giistatory  cells), 
which  are  spindle-shaped  and  have  a  large  spherical  nucleus  about  the  niidille  <>f 
the  cell.  Both  extremities  are  tilamentous  ;  the  inner  process  is  described  as 
continuous  with  the  terminal  hbril  of  a  nerve,  while  the  cmter  one  projects  as  an 

extremely  fine  hair  through  the  orifice  of  the  taste- 
goblet.* 

Glamh  of  the  Tongue. — The  tnngue  is  pmvided 
with  mucous  and  serous  glands  and  lymphoid 
fidlicle-s. 

The  mucous  ghnd»  are  similar  in  structure  to 
the  labial  and  buccal  ginnds.  They  are  foun*!  all 
over  the  surface  of  ihe  mucous  membrane  of  the 
tongue,  especially  at  the  buck  part,  bchiinl  the  eir- 
cumvallate  pa])ilh\!,  but  also  at  the  apex  and  mar- 
ginal |iarts.  In  connection  with  these  glands  a 
special  one  has  been  described  by  Blandin  anil 
Nuhn.  It  is  situated  near  the  apex  of  the  tongue 
on  cither  side  of  the  fnenum,  and  is  covered  over 
by  a  fasciculus  of  muscidar  fibre  derived  from  the  Stylo-glossus  and  Inferior 
lingualis.  It  is  from  half  an  inch  t(*  nciirly  an  inch  long  and  about  the  third  *>{' 
an  inch  broad.  It  has  fraiu  four  to  six  ducts,  which  ojien  on  the  under  surface 
of  the  apex. 

^]^hG  mrouji  t/Iamfit  occur  only  m  the  back  of  the   tougue  in   the   neighborhood 
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Fro.  479.— Tante-ROblet*.     a.  Cen 
timl  coll.    ft.  Cctrtlcal  cuU. 
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Flu.  4f<l>.— Under  surfiice  of  tntigrtte.  shnwine  position  and  relations  o(  gland  of  Rlandin  uid  Nuhn.    (Ftom 
•  prefMimtion  In  Xhe  Museum  of  the  Royal  ColTeue  of  Surpe<ju».) 

of  the  taste-goblets,  their  ducts  opening  for  the  most  part  into  the  fossae  of  the 
circumvallate  papilla*.  These  glands  are  racemose,  the  duct  branching  into  sev- 
eral minute  ducts,  which  terminate  in  alveoli  lined  by  a  single  layer  of  more  or 
less  columnar  epithelium.     Their  secretion  is  of  a  watery  nature,  and  probably 

•  These  hodie**  are  also  found  in  considerable  numbers  at  the  aide  of  the  base  of  the  tonirtie.  last 
in  front  of  (heunteri'ir  iii!lar»  of  the  fainii*. 

*  fc^  KnKlemami,  in  .Strieker's  llatuibook  (.Veio  SyiL  Soc  IVoiw.),  vol.  uL  p.  2. 
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assists  in  the  distribution  of  tho  substance  to  be  tasted  over  the  taste-area 
(Ebuer). 

The  Lifmphuhl  FvlUch». — Tbe  ft/niphoiif  /?>,<<««•  is  situated,  for  the  most  part  at 
the  back  of  the  tongue,  between  the  epigbjttis  and  the  cireum vallate  papiihe,  and 
is  collected  at  numerous  points  into  distinct  masses  known  as  lyiuphoid  follicles. 
Here  and  there  in  this  situation  are  depressions  in  the  mucous  membrane, 
surrounded  by  Uiidides  of  lymphoid  tissue,  similar  to  the  structure  found  in  the 
tonsil  :   into  them  open  some  of  the  ducts  of  the  mucous  glands. 

The  fihr*>iii<  sepfum  cf)nsists  of  a  vertical  layer  of  fibrous  tissue,  extending 
throughout  the  entire  length  of  the  middle  line  of  the  tongue,  from  the  base  to  the 
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Pig.  4*1.— Undtr  surlkce  of  the  ton^e,  showing  the  distribution  of  nenrea  to  thU  orgftn.    (From  u  prepara- 
tioD  in  the  Museum  of  tbe  Royai  CoUege  of  Surgeons.) 


ape.x,  thou«i;h  not  quite  reachin^j  the  dorsum.  It  is  thicker  behind  than  in  front, 
and  occasionally  contains  a  small  fibro-cartilage  abour  a  ({uarter  of  an  inch  in 
length.     It  is  well  dis|>layed  by  making  a  vertical  section  across  the  organ. 

The  Hyo-gloBsal  membrane  is  a  strong  fibrous  lamina  which  connects  ihe 
under  surtace  of  the  base  of  the  tongue  to  the  body  of  the  hyoitl  bone.  This 
membrane  receives,  in  front,  some  of  the  fibres  of  the  (xcnio-hytvglossi. 

Vessels  of  the  Tongue. — The  artcro'M  (tf  tlw  tntufiw  are  derived  from  the  lingual, 
the  facial,  and  ascending  pharyngeal.  The  veins  of  the  tongue  accompany  the 
arteries. 

Muscles  of  the  Tongue. — The  muscular  fibres  of  the  trmguc  run  in  various 
directions.     These  fibres  are  divided  into  two  sets.  Extrinsic  and  Intrinsic. 

The  Extrinsic  jnii8ck»  of  the  tonyac  are  those  which  have  their  origin  e.vternal 
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to  it,  ami  only  their  teniiiuiil  fibres  contained  in  the  substant'C  of  the  or^ian.      Thej 
are  the  Stylo-glossuf^,  the  Hyo-oilossus,  the  Palato-^lussus,  the  (Tenio-hya-glos8U8,' 
m\i\  part  <>f  the  Superior  constrictor  of  the  pharynx  (Pharyncro-^Ii^ssus). 

The  Intrinsic  muselcs  are  those  which  are  contained  entirely  witliin  the  tongue 
and  form  the  greater  part  of  its  substance.  Both  sets  have  been  already  described 
(page  417). 

The  bfmphaflc  vessels  from  the  tongue  pass  to  one  or  Iwo  small  glands  situated 
on  the  Tlyo-crlossiis  muscle  in  the  snbmaxillary  region,  ami  from  thence  t«t  the  deep 
glands  of  the  neck. 

The  uervi'!^  of  the  tom/tic  are  four  in  ntvtnher  in  each  half:  the  lintrmil  brunch 
of  the  fifth,  which  is  distributed  to  tlie  papiihe  at  the  fore  part  and  .«ides  of  the 
tongue;  the  lingual  branch  of  the  glosso-pbaryngeal,  which  is  distributed  to  (be 
mucous  nierabrane  at  the  base  and  side  of  the  tcmgue  and  tn  the  j:f»])ilbv  circum- 
vallaUe;  the  hypoglossal  nerve,  which  is  distributed  In  the  muscular  substance 
of  the  tongue;  and  the  chorda  tympani  to  the  Lingualis  mnscle.  Synipathettc 
fihitnenta  also  pass  to  the  tongue  from  the  nervi  molles  on  the  lingual  and  other 
arteries  sup])lying  it.  The  glosso-pharyngeal  branch  is  the  special  nerve  of  the 
sense  of  taste,  the  lingual  (gustatory)  is  the  nerve  of  common  sensation,  and  the 
hypoglossal  is  the  motor  nerve  of  the  tongue,  except  for  the  Inferior  lingualis, 
which  is  supplied  by  the  chor<lit  tympuni. 

SuTfirical  Anatomy.— The  discjiscs  to  wbirb  the  tonmie  is  liable  are  numerfms.  and  its 
fiur)?icrd  auatouiy  of  inipnrtauce,  since  any  or  all  the  stracfuresnf  wliidj  it  iscomjxised — uiusi'lcs, 
connective  tiiksue,  itiucou)*  tncrnbratie.  jidantls,  vessels,  nerves,  and  lyaiphatics — may  be  the  seat 
of  morbid  ohanjk'es.  It  is  not  often  the  seat  of  conj^eiiital  defei'ts,  thonu-b  a  few  cases  of  vertiral 
cleft  have  been  rewirded,  and  it  is  occasionally,  though  nuK-li  nu>re  rarely  than  h  commonly  sup- 
posed, the  st^at  of  '' toniiue-tie,  '  from  sbortTjes.s  of  tlie  trjenum,     <Sce  p.ipe  .')^(\.j 

There  is,  however,  one  condition  which  must  be  rei:ardc*l  as  congenital,  thonirh  it  does  not 
somettnies  evidenre  itself  until  :i  year  or  two  afti-r  birtli,  which  is  not  nncctuututn.  This  is  an 
cnhtr^^euietit  of  the  loiitrue  which  is  due  primarily  t<)  a  dilatation  of  the  lymph -ehaaaels  und  a 
gretitly  increased  develo|:»meiit  of  the  lymphatic  tissue  tlirou>ibout  the  ton^'ue.  This  is  offrn 
aRjuravated  by  inflammatory  eham^cs  Induced  !>y  injury  or  ex|>i>si»re,  and  the  touirae  may  ussuniQ 
enormous  dimensions  and  bans;  oat  of  the  mouth,  giving  the  child  an  imbecile  expression.  Tlio 
treatment  cotisistB  in  excising  a  V-slmpcd  portion  and  brintdng  (lie  nit  surfaces  tctpet her  with  ' 
deeply-placed  silver  sutures.  Couiprc'^siun  liuslHTn  resortcil  to  in  s<»nie  eases  ami  with  success, 
but  it  is  difficult  to  ai>ply.  Acute  mftammation  tif  the  longiu'.  which  may  be  cause<l  by  injury 
and  the  introdnetion  oj*  s*)me  septie  or  irritatinir  maiftrr,  is  attended  by  great  swelling  fnim 
infiltration  of  itseonnci-tive  tissue,  which  is  in  Cf)n.sider:tble  tpiantity.  This  renders  the  pnlieiil 
iiicaptdile  of  swallowing  or  spieaking,  and  may  S4^-nously  impede  respiration.  It  may  run  on  to 
Huppnnttiou  and  the  foruiation  of  an  iwnite  abscess,  rhronic  abs(.'es,s,  wbieh  has  V.ieeti  mistaken 
for  cancer,  may  also  oc<fur  in  the  substance  of  the  tongue. 

The  mucous  mendiniae  of  the  tonime  may  become  chronically  inflanictl.  and  presents 
different  upp<arant't\w!  in  different  stages  of  the  disease,  to  which  the  terms  leueoplakin,  iiHoriasis^ 
»iid  ichthyosis  bave  lH?en  given. 

The  tongue,  hAug  very  va.-wular,  is  often  the  seat  of  najvoid  growtha,and  these  have  a  tend- 
ency to  gri)w  rapidly. 

The  tonuue  is  friHiuetitly  the  seat  of  ulceration,  wbieh  may  arise  from  luatjy  euuses,  as  from 
the  irritiition  of  jagged  teeth,  dyspensia,  tubercle,  syidiibs,  and  cancer.  Of  these  the  i-aneerous 
ulcer  is  the  most  important,  and  prol>,'»bly  also  the  most  ••oniinon.  The  variety  is  the  sf]uantous 
epithelioma,  wbieh  soon  develops  tnto  sin  nicer  with  an  indurat<><l  b:i.<4e  Tt  produces  great  pain, 
which  speedily  extends  t«i  iill  parts  supplied  with  s<nisHtion  by  the  iil^h  n<'rve.  especit-illy  to  the 
region  of  the  ear  The  iratn  in  these  tases  is  conducted  to  the  ear  and  lempond  region  by  the 
lingual  nerve,  and  from  it  to  the  other  branches  rpf  the  inferior  maxillary  nerve,  espeeijilly  the 
uurieulo-tcn»iH:iral.  Possibly  i>ain  in  the  car  it.'ielf  may  K'  due  to  implienti(m  of  the  fibres  of 
the  glosso-phar\Tigeal  nerve,  which  by  its  tympanie  branch  is  condueted  to  the  tympanic  plexus. 

Cancer  of  the  tongue  niav  necessitate  ren>oval  of  a  part  or  the  wliole  of  the  ».irean.  and 
many  different  methods  have  been  adopted  for  its  excision.     It  may  U-  remove<l  from  the  month 
by  the  ecroseur  or  the  ^cisstu-s.     Pn»bably  the  better  mctbrHl   is  by  the  S4'issors,  usually  known 
as  Whitehead's  uiethrKl.     The  month  Js  widely  opened  wiih  a  gusr.  the  toncue  transfixed  with  a  I 
stout  stlk  ligature,  by  which  to  hold  ami  make  tmction  on  it  and  the  refl«H-tion  of  mucous  mem-  I 
brane  frtmi  the  tcmgue  to  the  jaw.  and  tlie  insertion  of  the  (Jenio-hyo-glossns  first  divideil  with 
a  pair  of  curved  bhmt  seis-sors,     The  Palato-glossus  is  also  divided.    The  tongue  can  nowbci 
pulled  well  out  of  the  mouth.     Tlie  base  of  the  touLOie  is  cut  thronj,di  by  a  series  of  short  snips, 
each  bleeding  ve.swd  being  ilealt  with  as  soon  as  divided,  ninttl  the  situation  of  the  ranine  artery  1 
is  reached.     The  remaining  undivided  portion  ^*f  tissue  is  to  he  seized  with  a  pair  of  Wells'»j 
force|)s,  the  tougue  removed,  and  the  ve.*isol  secured.     In  the  event  of  the  runinc  artery  betu 
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accidentally  injured  haemorrhage  can  be  at  once  innitnjlleJ  by  passinjif  two  fingers  over  the  dorwtuii 
of  the  t*»ngue  us  I'ar  aa  the  epiglottis  ami  drap^jing  the  root  of  the  tongi:-  forrihly  Innvanl. 

In  ciis<'s  where  the  diisfaw?  is  confined  to  one  .sitle  of  the  tongue  tliis  operati»)ij  may  l>c 
iniMlified  hy  splitting  the  tongue  down  the  eeiitn;  and  removing  only  the  affected  loilC  In 
ciwes  wlier*^  the  siibniaxillarj-  glands  are  involved  Koeher's  operation  should  lie  perlonued. 
He  removers  the  tongue  Iroru  the  neck,  having  p«?;rfunnetl  a  preliminary  triu-h«=!otomy,  h\  an  incis- 
ion from  near  the  lohulc  of  the  ear.  down  the  antorinr  Inndcr  of  the  SteriKi-mastoui  to  the  level 
of  lUc  great  4'or«u  of  the  hyoid  1m me,  then  ti>nv:ird  to  thy  Iwdy  of  the  hyoid  huiu'.  and  »»pward 
to  near  the  symphysis  of  the  jaw.  'flie  Itngnal  arter>-  is  now  secured,  ami  by  a  careful  dissec- 
tion the  submaxillary  lymphatic  glands  and  the  tongue  removed.  Reunoli  aclvwatcd  the  removal 
of  the  tongue  by  a  semilunar  ineii^ion  in  the  suhniaxillary  triangle  along  the  line  of  the  lower 
iaw.  and  a  vertical  itiiii.siou  fmnj  the  centre  of  the  Hiutliinar  one  laekward  to  the  hyoid  }»one. 
Care  mu.st  l>e  taken  not  to  carry  the  firi*t  ineisi<»n  too  fur  backward,  so  a.s  to  wound  the  facial 
arteries.  The  tongue  is  thu.s  reached  thn«>gh  the  floor  of  the  mouth,  pulled  out  through  the 
external  ineision,  and  remuvctl  with  the  eeraseur  or  knife.  The  LTeat  objection  to  this  operation 
i.s  that  all  the  nnitwlcs  which  rai.s3  the  hyoid  Umv  :uid  larynx  are  divideil,  aixl  that  theretbre  the 
movements  of  dcglutitittu  and  respiration  are  interfeied  with. 

Finally,  where  botli  sides  of  the  fbjor  ol"  the  mouth  arc  involved  in  the  di.sease.  or  where 
very  fr»x;  access  is  required  on  aeeount  «d'  the  extensitm  backward  of  the  disease  to  the  pillars 
of  the  fautx'S  and  the  tonsil,  or  where  the  lower  jaw  is  involved,  the  operation  recommen(Ie«l  by 
Symc  must  be  wrformetl.  This  is  done  liy  uu  incision  tbrouiLdt  the  central  hue  of  the  lip,  acro.s8 
the  chin,  and  down  as  far  as  the  hyoiil  Uiiie.  The  lower  jaw  is  sawn  through  at  the  symphysis, 
ami  the  two  halves  of  the  lione  Ibreibly  .sepiiratcd  from  i-aeb  otlior.  The  mucous  memtmuic  is 
M'purated  friun  the  Imne,  atid  the  (Icniohyo  clossi  detaehed  from  the  Imjoc,  and  the  [[yo-glosst 
divided.  The  lonirue  is  then  drawn  forward  and  removed  elose  to  its  atta<'hment  to  the  hyoid 
Iwne.  Any  glands  which  are  cidariied  can  lie  removc<l.  and  if  the  bone  is  luiplieatevl  in  the 
disease,  it  <nui  also  lye  removed  by  freeing  it  from  the  soft  parts  externally  and  internally,  and 
making  a  see<ind  section  with  the  saw  beyond  the  disea>ied  part. 

Formerly  many  surLa»ous  before  removing  the  tongue  performed  a  preliminar>'  traeheototny : 
U )  to  prevent  blood  entering  the  air-iias.siiges  ;  and  (U)  to  idlow  the  ]»:itient  to  breathe  throu^'h 
the  IhIm?  and  not  insjiire  air  whieb  liad  passed  over  a  sloughy  wound,  and  which  was  b)adcd  with 
septic  organisms  and  likely  to  indine  se|itii^  pneumonia.  By  the  juuicious  iL'^e  «)f  iiwlolbrm  this 
secondary  evil  may  be  obviated,  aail  the  preJimieiary  Iraciteolomy  is  now  usually  dispcnseil  with. 

THE  NOSE. 

The  nosf  is  the  special  organ  of  the  seii.ne  of  smell :  by  means  of  the  peculiar 
properties  of  its  nerves  it  protects  the  lungs  frooi  the  iiiliabitiou  of  deleterious 
ga,scs  and  assists  the  organ  of  taste  in  discriminating  the  properties  id'  food. 


Seen  from  bthw. 


Side  view. 


LuH-rr  htteral  cariitage. 


L^Sesavwid  eaHUages. 


Fioa.  482, 4B3.— CartilAgea  of  the  nosv 


The  organ  of  smell  consists  of  two  parts — one  external,  the  none ;  the  othe!' 
internal,  the  nanal  fonHfP. 

The  nose  is  the  more  anterior  and  proniinent  part  of  the  organ  of  smell.  It  is 
of  a  triangular  form,  directed  vertically  downward,  and  projects  from  the  centre 
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of  tbe  face  imiuediately  above  ibe  upper  lip.     Its  ftummit  or  root  is   connects 
directly  with  the  forehead.      Its  inferior  part,  the  base  of  tlje  nose,  presents  tw 


par 

ed  frt 


elliptical  orifices,  the  nostrils,  separated  from  each  other  by  an  antero-postorior 
aeptura,  the  culumna.  The  margins  of  these  orifices  are  provided  with  a  number 
of  stiff  hairs,  or  vibn»»<f,  which  arrest  the  passage  of  foreign  substances  carried 
with  tlie  current  of  air  intended  for  respiration.  The  lateral  surfaces  of  tbe  nose 
form,  by  their  union,  the  dor^tf/if^  the  ilirectioii  of  which  varies  considerably  in 
difterent  in<lividuals.  The  dorsum  terminates  below  in  a  rounded  eminence,  the 
lube  of  th:  tit *)<('. 

The  nose  is  composed  i>f  a  framework  of  bones  and  cartilages,  the  latter  being 
slightly  acted  upon  by  certain  muscles.  It  is  covered  externally  by  the  integument, 
internally  by  mucous  membrane,  and  supplied  with  vessels  and  nerves. 

The  hon/f  frame  work  occupies  the  up|ier  part  of  tbe  (U-gan ;  it  consists  of  tbe 
nasal  bones  and  the  nasal  processes  of  the  superior  maxillary. 

The  cttrtil(tgiHf>ui(  friiitiL'u'ork  consists  of  five  pieces,  the  two  upper  and  the  two 
lower  lateral  cartilages  and  the  cartilage  of  the  septum. 

The  upper  lateral  cartilages  are  situated  below  the  free  margin  of  the  nasal 
bones  ;  each  cartilage  is  flattened  and  triangular  in  shape.  Its  anterior  margin  is 
thicker  than  the  p(»sterior,  and  connected  with  the  fibro-cartilage  of  the  septum. 
Its  posterior  margin  is  attached  to  the  nasal  process  of  the  superior  maxillary  and 
nasal  bones.  Its  inferior  margin  is  connected  by  fibrous  tissue  with  the  lower 
lateral  cartilage  :  one  surface  is  turned  outward,  the  other  inward  toward  the 
nasal  cavity. 

The  lotrcr  lateral  mrtUagen  are  two  thin,  flexible  plates  situated  immediately 
below  the  preceding,  and  bent  upon  themselves  in  such  a  manner  as  to  form  the 
inner  and  outer  walls  of  each  orifice  of  the  nostril.     Tbe  portion  which  forms  the 

inner  wall,  thicker  than  the  rest,  is 
loosely  connected  with  the  same  part 
of  the  o})posite  cartilage,  and  forms  a 
small  part  of  the  columna.  Its  infe- 
rior border,  free,  roundeil,  and  pro- 
jecting, f<u-ms,  with  the  thickened 
integument  and  subjacent  tissue  and 
the  corresponding  parts  of  the  opposite 
side,  the  tip  of  the  nose.  The  part 
which  forms  the  outer  wall  is  curved 
to  correspiuid  with  the  ala  of  the  n(»se; 
it  is  oval  and  flattened,  narrow  behind, 
where  it  is  connected  with  the  nasal 
process  of  the  superior  maxilla  bv  a 
tough  fibrous  membrane,  in  which  are 
found  three  or  four  small  cartilaginous 
plates  (sesamoid  cartilages),  cartilaif' 
itwif  minorcs.  Above,  it  is  connected 
to  the  upper  lateral  cartilage  and  front 
jjart  of  the  cartilage  of  the  septdm  ;  below,  it  is  separated  from  the  margin  of 
tbe  nostril  by  dense  cellular  ti-ssue;  and  in  front,  it  forms,  with  its  fellow  tin* 
lobe  of  the  nose. 

The  varlihufe  of  the  septum  is  somewhat  ipiadrihiteral  in  form,  thicker  at  it? 
margins  than  at  its  centre,  and  cotnjdetes  the  separatism  between  the  nasal  fossw  in 
front.  Its  anterior  margin,  thickest  above,  is  connected  from  above  downwanl 
with  the  nasal  bones,  the  anterior  margin  of  the  two  ujtper  biteral  cartilages,  and 
the  inner  portion  of  the  two  lower  lateral  cartilages.  Its  posterior  margin  is 
connected  with  the  perpendicular  lamella  of  tbe  ethmoid,  its  inferior  margin  wil 
the  vomer  and  the  palate  processes  of  the  superior  maxillary  bones.  [ 

These  various  cartilages  are  connected  to  each  other  and   to  the  bones. bri 
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tough  fibrous  membrane,  which  allows  the  utmost  facility  of  movement  between 
them. 

The  niusrirs  of  the  nose  are  sittiated  immediately  beneath  the  integument : 
they  are  (on  each  side)  the  Pyramidalis  nasi,  the  Levator  labii  superioris  alieque 
nasi,  the  Dilatator  naris,  anterior  ami  posterior,  the  Compressor  nasi,  the  Com- 
pressor naritnn  minor,  and  the  Depressor  alte  na«i.  They  have  been  descrihed 
above  {page  401). 

The  iiiti'tfument  covering  the  dorsum  and  sides  of  the  no.*e  is  thin,  and  loosely 
connected  with  the  subjacent  parts,  but  where  it  ff>rms  the  tip  or  lobe  and  the 
ahe  of  the  nose  it  is  tliickerand  more  firmly  adherent.  It  is  furnished  with  a  large 
number  of  sebaceous  follicles,  the  orifices  of  which  are  usually  very  distinct. 

The  mueous  membrane,  lining  the  interior  of  the  nc»se  is  continuous  Mith  the 
skin  externally  and  with  that  which  lines  the  nasal  f«)ssEe  within. 

The  arti-ries  of  the  nogt'  are  the  lateralis  nasi  from  the  facial,  and  the  inferior 
artery  of  the  sepitum  from  the  superior  c<ironary.  which  supply  the  alie  ami 
septum,  the  sides  ami  dorsum  being  supjdied  iVooi  the  nasal  branch  of  the 
ophthalmic  and  the  infra-orbital. 

The  veins  of  the  nose  terminate  in  the  facial  antl  ophthalmic. 

The  nerves  of  the  none  are  branches  from  the  facial,  infra-orbital,  and  infra- 
trochlear,  and  a  filament  from  the  nasal  branch  of  the  ophthalmic. 

Nasal  Fossae. 

The  nasal  fossa;  are  two  irregular  cavities  situated  in  the  middle  of  the  face 
and  extending  from  before  backward.     They  open  in  front  by  the  two  anterior 
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Fit;.  4>v>.— Transverse  vertical  »ecllc>»  of  the  uftsdl  fossa-.    (Henlc.l 

nares,  and  terminate  in  the  pharynx,  behind,  by  the  posterior  nares.  The  anterior 
nares  are  somewhat  pear-shaped  apertures,  each  measuring  about  one  inch  vertically 
and  half  an  inch  transversely  at  their  widest  part.  The  posterior  nares  are  two 
oval  openings  situated  at  the  upper  part  of  the  anterior  wall  of  the  pharynx. 
They  are  smaller  in  the  body  than  in  the  skeleton,  because  narrowed  by  the 
mucous  membrane.  Each  opening  measures  an  inch  in  the  vertical  and  half  an 
inch  in  the  transverse  direction  in  a  well-developed  adult  skull. 

54 
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The  nnwoiii  membrane  lining  the  nasal   fossje  is  called  the  pituitary^  f 
nature  of  its  secretion ;  or  Sfhnetderian,  from  Schneider,  tlie  first  anatomist  who 
.showed  that  the  secretion  proceeded  from  the  mucous  membrane,  and  not,  as  was 
formerly  imagined,  from  the  brain.     It  is  intimately  adherent  ti>  the  periosteum 
or  perichontlrium,  over  which  it  lies.     It  is  continuous  externjilly  with  the  skin 
through   the  anterior   nares,  and   with   the   mucous  membrane  of  the  pharynx 
through  the  posterior  nares.     From  the  luisal  fosste  its  continuity  may  be  traced 
with   the  Cdujiinctiva   through    the   nsisal   duct  and  lachrymal  canals;   with   the 
lining  membrane  of  the   tymjtanum   and  mastoid  cells  thmugh   the  Eustachian 
tube;  and  with  the  frontal,  ethmoidal,  and  sphenoidal  sinuses,  and  the  antrntn  of 
Ilighmore  through  the  ^several  openings  in  the  meatuses.     The  mucous  membnine 
is  thickest  and  most  vascular  over  the  turbinated  bones.     It  is  also  thick  over  the 
septum,  but  in   the  intervals  between  the  spongy  bones  and  on  the  floor  of  the 
nasal  fossie  it  is  very  thin.     Where  it  lines  the  various  sinuses  and  the  antrum  of 
Ilighmore  it  is  thin  and  [tale. 

Owing  to  the  great  thickness  of  this  membrane,  the  nasal  fos-sse  are  much 
narrower,  and  the  turbinated  bones,  especially  the  lower  ones,  ajtpear  larger  and 
more  prominent  than  in  the  skeleton.  From  the  same  circunistauce  also  the 
various  apertures  communicating  with  the  meatuses  are  either  narrowed  or 
completely  closed. 

//(  thf  »uperinr  t/tiiituif  the  aperture  of  communication  with  the  posterior 
ethmoidal  cells  is  considerably  diminished  in  size,  and  the  spheno-palatine  foramen 
com])letely  covered  in. 

In  the  mnhlh'  itnatiai  the  opening  of  the  infundibidum  is  partially  hidden  bv 
a  projecting  ftdd  of  mucous  membrane,  and  the  orifice  of  the  antrum  is  contracted 
to  a  small  circular  aperture,  much  narrower  than  in  the  skeleton. 

In  the  htfi-n'or  nh'tiffti<  the  orifice  of  the  nasal  duct  is  partially  hidden  by  either 
a  single  or  double  valvular  ranCous  fold,  and  the  anterior  jiahitine  canal  either 
completely  dosed  in  or  a  tubular  ctd-de-mc  of  mucous  membrane  is  continued  a 
short  distance  into  it.  This  rul-ile-fiac  is  termed  the  organ  of  Jacob$on,  and  i* 
present  in  all  mammals  as  well  as  man.  In  the  former  it  consists  of  a  bilateral 
tube,  situated  in  the  nasal  septum  and  supported  by  hyaline  cartilage,  the  cartilage 
of  Jnojhson. 

Itir  the  roof  the  opening  leading  to  the  sphenoidal  sinus  is  narrowed,  and  the 
apertures  in  the  cribriform  plate  of  the  ethmoid  com|(leteIy  c!ose<l  in. 

Structure  of  the  Muvotut  Membrane. — The  epithelium  covering  the  mucous 
membrane  differs  in  its  character  according  to  the  functions  of  the  part  of  the 
nose  in  which  it  is  found.  Near  the  orifice  of  the  nostril,  the  rt'»tibulf^  where 
common  sensation  is  chiefly  or  alone  rerpiired,  the  epithelium  is  of  the  ordinary 
pavement  or  scaly  variety.  In  the  rest  of  the  cavity,  below  ihe  distribution  of  the 
olfactory  nerves — «,*',  in  the  respiratory  ]>ortion  fif  tfie  nasal  cavity — the  epithelium 
is  columnar  and  ciliated.  This  is  the  case  also  in  the  meatui«es  of  the  nose.  In 
this  region,  beneath  the  epithelium  and  its  basement  membrane,  is  a  fibrous  layer 
infiltrated  with  lymph-corpuscles,  so  as  to  form  in  many  parts  a  diffuse  adenoid 
tissue,  and  beneath  this  a  nearly  continuous  layer  of  smaller  and  larger  glands, 
some  mucous  and  some  serous,  the  ducts  of  which  open  \\\mn  the  surface.  In  the 
olfticiory  region — i.e.  the  region  in  which  the  terminal  filaments  from  the  olfact<»ry 
nerves  are  distributed  (see  page  755) — the  epithelial  cells  are  columnar  and.  for  the 
most  part,  non-ciliated:  their  free  surface  presents  a  sharp  outline,  and  their  deep 
e-Xtremity  is  prolonged  into  a  process  which  runs  inward,  branching  to  comma- 
nicate  with  similar  processes  from  neighboring  cells,  so  as  to  form  a  network  in 
the  deep  part  of  the  mucous  membrane.  Lyiug  between  them  are  cells  (tenued  by 
M.MX  Schultze,  oJfaetori/  eclh),  which  consist  of  a  nucleated  body  and  two  processes 
of  which  one  runs  outward  between  the  columnar  ejjithelial  cells  and  projects  on 
the  surface  of  the  mucous  membrane ;  the  other  (the  deefi)  process  runs  inwanl. 
is  freijuently  beaded  like  a  nerve-fibre,  and  is  believed  by  most  observers  to  he  in 
connection  with  one  of  the  tenninal   filaments  of  the  olfactory  nerve.     Amongst 
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the  branched  ends  of  the  columnar  cells  there  is  a  deep  layer  of  epithelifi!  cells  of 
a  conical  shape,  their  broad  end  resting  on  the  basement  niemhrane,  rmd  their 
tajiering  extremity  projecting  between  the  other  cells.  Beneath  the  epitbelium, 
extending  through  the  thickness  of  the  mucous  membrane,  is  a  layer  of  glaiids,  the 
ghmth  of  Bowman,  i4lentical  in  structure  with  serous  glands. 

The  raucous  membrane  is  pigmented  in   the  olfactory,  but  not  in  the  other 
regions,  being  of  a  light  yelK>w  color,  at  least  in  the  wliite  races.* 

The  arterir»  of  the  nasal  fossw  are  the  anterior  and  posterior  ethmoidal,  from 
the  ophthalmic,  which  snpply  the  ethmoidal  cells,  frontal  sinuses,  and  roof  of  the 
nose ;  a  minute  twig  from  the  small  meningeal ;  the  spheno-palatine,  from  the 
internal  maxillary,  which  supplies  the  raucous  membrane  covering  the  spongy 
bones,  the  meatuses,  and  septum ;  the  inferior  artery  of  the  septum  from 
the  superior  coronary  of  the  facial ;  and  the  alveolar  branch  of  the  internal 
niaxiilary,  which  supplies  the  lining  membrane  of  the'  antrum.  The  ramifica- 
tions of  these  vessels  form  a  close, 
plexiforra  network  beneath  and  in 
the  substance  of  the  mucous  mem- 
brane. 

The  veins  of  the  nasal  foasfp  form  a 
close  network  beneath  the  mucous 
membrane.  They  pass,  some  with 
the  veins  accompanyittg  the  spheno- 
palatine artery,  through  the  spheno- 
palatine foramen,  and  others  through 
the  alveolar  branch,  to  join  the  facial 
vein  ;  some  accompany  the  ethmoidal 
arteries  and  terminate  in  the  ophthal- 
mic vein ;  and,  lastly,  a  few  communi- 
cate with  the  veins  in  the  interior  of 
the  skull  through  the  foramina  in  the 
cribriform  plate  of  the  ethmoid  bone 
and  the  foramen  ci«eum. 

The  nenrn  are — the  olfactorvt  the 
nasal  branch  of  the  ophthalmic,  filaments  from  the  anterior  dental  branch  of  the 
superior  maxillary,  the  Vidian,  naso-palatine,  descending  anterior  palatine,  and 
nasal  branches  of  Meckel's  ganglion. 

The  olfact»nf,  !he  special  nerve  of  the  sense  of  smell,  is  distributed  over  the 
upper  third  of  the  septum  aad  over  the  surface  of  the  superior  and  middle  spongy 
bones. 

The  naml  Infurh  of  the  ophthalmie  distributes  filaments  to  the  fore  part  of  the 
septum  and  outer  wall  of  the  nasal  fossje. 

Filaments  ffftm  the  anterior  dental  branch  of  the  superior  maxillary  supjdy  the 
inferior  meatus  and  inferior  turbinated  bone. 

The  Vidian  nerve  supplies  the  upper  and  back  part  of  the  septum  and  superior 
spongv  bone,  ami  the  upper  anterior  nanal  hranches  from  the  ypheno-}»alatine 
ganglion  have  a  similar  distribution. 

The  naHo-palatine  nerve  supplies  the  middle  of  the  septum. 

The  larger  or  anterior  palatine  nerve  supplies  the  middle  and  lower  spongy 
bone.s. 

Suri^cal  Anatomy.— In  Stan  nes  of  congenital  deformity  of  the  nnse  arc  occnsioiiidly  met 
with,  such  a!*  completo  ubsfn"*c  uf  the  nose,  iin  afwrture  only  !)eiTisf  present,  or  perfect  develnp- 
meiU  rm  or>e  side,  .iiul  stippression  or  msilfonnatinn  on  the  other:  or  there  may  be  imi>erfect 
;il»p<j!sition  of  the  nasal  b>nes.  «>  that  the  nose  preseiit.s  a  median  tk-ft  or  fnrrow.  Defonuities 
which  have  been  acquired  are  much  nmre  common,  such  as  iiatteniug  of  the  nose,  the  result  of 

•  An  interestinK  speculation  has  been  suggestetl  by  Dr,  W.  Ogle,  {MeH,  Chir.  Trans.,  vol.  liit.  p. 
277^  as  to  tlie  possible  connection  between  the  presence  and  abundance  of  this  pigment  ivnd  the  per- 
fection of  the  sense  of  smell. 
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Fig.  488.— Nerves  of  Beptum  of  note.    Kigbt  side. 
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synhilitk-  necmsis,  or  imperiect  <levcloptnetit  of  the  nasal  bones  in  cases  of  congenital  syphillB.  or 
u  Jiiteral  devi*ati()n  of  tlie  nose  may  rer^uit  tVoiii  fnicture. 

The  skin  oyer  tlie  aire  antl  lip  of  tlie  nose  is  thick  and  closely  adherent  to  subjacent  parts. 
Infiamiuatian  of  this  jmrt  is  therefort;  very  painful,  <in  aeoount  uf  the  tension.  It  is  largely  sujv 
plie<l  with  hliaid,  and.  thecireidatioii  lien^  beint'  terininal,  vawnlar  eML'ftrirenient  is  liable  to  «)ceiir, 
esi>edally  in  women  at  the  menopause  and  in  iHPth  sexe.s  Irom  disunlors  of  dicc^tion,  exjKisure  to 
cold,  etc.  The  skin  of  tlie  nose  also  contains  a  larj^e  numl_)er  of  sebaceous  follicles,  and  these,  as 
the  result  of  inteuiperaru-e,  are  ajit  to  beeotne  affeeted  anrl  the  nose  reddeneiL  eonsrested.  and 
irreguliirly  HWnllen.  To  thiJi  the  term  "  gro^^ddo.ssom  '"  is  popularly  upjdied.  Ins<»meof  these  cases 
there  i.h  enormous  hypertrophy  of  the  ykin  and  subcntaneoiw  tissues,  producing  jH^ndulous  niasi^es^ 
termed  hpomata  nasi.  Epithelioma  and  rodent  ulcer  may  attack  the  nose,  the  latter  kteintr  the 
more  eoninion  of  the  two.  Lupus  and  sy(diilitic  ulccratinn  frequently  attack  the  nose,  and  ma>' 
destroy  the  wlmle  of  the  eanilagtnoui*  portion.  In  fact,  lupus  vulgaris  begins  more  trequently  on 
the  ala  of  the  nose  than  in  any  other  situation. 

Citses  of  eontienital  occlusion  of  one  or  both  nostrils,  or  adhesion  between  the  ala  and  septiuu 
may  (K-cur.  and  may  rcfjiiire  immediat4i  oijcration.  since  the  obstruction  much  interferes  with  suck- 
ing.    Bony  closure  of  the  iwsterior  nares  may  also  oanir. 

To  examine  the  luusal  eavitie-s,  the  head  should  l>e  throwri  back  and  the  no.-ie  drawn  upwsird. 
the  partii  l>eing  dilated  by  some  form  of  speeuhim.  It  can  also  be  examined  with  the  littK-  finifcr 
or  a  prolx',  and  in  this  way  foreiirn  holies  deteetei.  A  still  more  extensive  exaniinution  can  be 
made  by  Route's  operation,  wbich  was  introdncel  for  the  cure  of  ozama  by  the  removal  of  any 
dead  bone  which  may  be  [tresent  in  tliis  di.sease.  The  whole  frjimcwork  of  the  nose  is  li!\eil  np 
by  an  incision  made  insi'le  the  moutb,  throiiirh  the  junction  of  the  upper  hr>  witli  the  bono;  l\w 
septtuu  nasi  and  the  latend  cartilages  are  dividel  wit!i  strontr  scissors  till  tno  anterior  nares  are 
completely  exposeil.  The  |x>stcrior  naifs  can  he  exidored  by  reflectt^d  lielit  fiom  the  month,  by 
which  the  posterior  nares  can  he  illuminated.  The  examination  is  very  difficnlt  to  carr\'  out. 
anJ,  as  a  rule,  sufficient  information  reirardini*  the  presence  of  forei^tn  bodies  or  tumors  in  tije 
na.so-iiharynx  can  be  obtained  by  the  Intro  in"tion  of  the  finger  iMehind  the  sott  palate  tbn>uch 
the  mouth.  The  septum  of  the  nose  may  be  displaced  or  deviate  fnmi  the  middle  line:  this 
may  be  the  result  of  an  injury  or  iVom  some  congenital  defect  in  its  developnicni.  Soiuelimcs 
the  deviation  may  be  so  great  that  the  septum  may  cfmie  in  contact  with  the  outer  wall  of  ihir 
nasal  toss;e,  and  may  even  become  adherent  to  it,  thus  proikiciniL'  compiete  obstmction.  Per- 
foration of  the  .He|ttum  is  not  im  unc^immon  affection,  and  may  arise  from  s«vend  caust^s  :  syph* 
ilitic  or  tubercular  nlcoratiini.  bhMil-tumor  or  ab.scess  of  the  st^ptnm,  and  especially  in  workmen 
cxiMiscd  to^  the  vapor  of  bichromate  of  potash,  from  the  irritaling  and  corrosive  action  «d'  the 
fume.-^.  When  small,  the  perforation  may  causti  a  uecnliar  whistling  sound  dimng  rfspirjtii>n 
W^licn  targe,  it  may  lead  to  tbe  fahing  in  of  the  briuge  of  the  nose. 

Kpistaxis  is  a  very  cffliimon  affection  in  children.  It  is  rarely  of  much  conw^inence,  and 
will  almost  always  sulxsitie.  but  In  the  more  violent  h;rmonhages  of  !att.r  lile  it  may  be 
ncec-vsary  to  plug  the  posterior  narcH.  In  performing  this  operation  it  is  desirable  to  remember 
tbe  size  of  tlie  posteritir  nares.  A  ready  method  td"  regulating  tlie  size  of  the  i)lug  to  fit 
the  opening  is  to  make  it  of  the  same  size  as  the  terminal  phalanx  of  the  thumb  of  tbe  ))atteiu 
to  be  operated  on. 

N;isal  polyijus  is  a  very  common  disease,  and  jirestrnts  itself  in  three  fonns;  the  gelatinous, 
the  fibrous,  and  the  malignant.  The  first  is  by  far  the  most  common.  It  grows  tVom  the 
mucous  membnme  of  the  outer  wall  of  the  nasal  foss;\,  where  there  is  an  abundant  layer  of 
highly  vascular  submucous  tissue;  rarely  from  the  septum,  where  the  mucous  nu'Dibraue  is 
clostily  adbercnt  to  the  cartilage  and  lunic.  without  the  intervention  of  much,  if  any,  submucous 
tissue.  Their  most  conimon  'a^mH  is  probably  the  middle  turbinated  bone.  The  fibrous  p<»lypiB 
genemliy  ltows  from  tlie  base  of  the  skull  Ijchind  the  posterior  nares  or  from  the  rtxd'oflhe  n««l 
fossJB.  The  malignant  polypi,  both  sarcomatous  i*r  carcinomatous,  may  arise  in  the  nasid  c^ivities 
anti  the  na^<i-pharynx;  or  they  may  originate  in  the  antrum,  and  protrude  through  itsinnt'r  will 
itito  the  nasal  fossa. 

Rliinolitbs,  or  nose-stones,  may  sometiraevs  be  found  in  the  nasal  cavities,  from  the  formation 
of  phosphate  of  lime  uixm  either  a  foreign  body  or  a  piece  of  inspissated  secretion. 


THE  ETE. 

The  eyeball  i.s  contained  in  the  cavity  of  the  orbit.  In  this  situation  it  u 
securely  protected  from  injury,  whilst  its  position  is  such  as  to  ensure  the  tnost 
extensive  range  of  sight.  It  is  acted  upon  by  numerous  muscles,  by  which  it  i» 
capable  of  being  directed  to  uiiy  part;  it  i.s  supplied  by  vessels  and  nerves*  an«l  » 
additioiialiy  protected  in  fj-ont  by  ,severtil  appendages,  such  as  the  eyebrow,  eye- 
lids, etc. 

The  eyeball  is  imbedded  in  the  fat  of  the  orbit,  but  is  surrounded  by  a  thin 
membranous  sac,  the  capsule  of  Tenon,  which  isolates  it,  so  as  to  allow  of  free 
movement. 

The  capsule  of  Tenon  {tunica  vaginalis  oeuli)  may  be  regarded  as  a  distinct 
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serous  membrane,  consisting  of  a  panctal  sintl  visoernl  layer.  The  latter  invests 
the  j>os{erior  jiart  of  the  globe  from  the  ciliary  margin  of  the  cornea  backward  to 
the  entrance  of  the  optic  nerve,  and  is  connected  to  it  by  very  delicate  connective 
ti!?sme:  the  former  (parietal)  lines  the  hoUuw  in  the  fat  in  which  the  eyeball  ia 
imbedded.  Both  layers  are  lined  on  their  free  surfaces  by  endothelial  cells.  The 
cavity  between  them  is  continuous  with  the  spaces  between  the  different  layers  of 
the  sheath  uf  the  optic  nerve — that  is  to  say,  with  the  suharafknoldean  between  the 
|»ia-iiiatral  and  the  arachnoid  sheath,  and  the  siihdurnl  between  the  arachnoid  and 
diiral  sheath — and  into  it  empty  the  lymphatic  vessels  of  the  sclerotic.  The  capsule 
is  pierced  by  the  muscles  of  the  eyeball  near  their  insertion,  and  sends  tubular 
prolonji^ations  on  them,  which  become  continuous  with  the  sheath  of  the  muscles. 
From  the  outer  surface  of  these  sheaths  expansiims,  consisting  of  elastic  fibres  and 
raiiscle-cells,  are  given  off  to  the  margin  <>f  the  orbit,  which  serve  to  limit  the 
degree  of  contraction  of  the  muscles.^ 

The  eyeball  is  com[iosed  of  segments  of  two  spheres  of  different  sizes.  The 
anterior  segment  is  one  of  a  small  sjihere,  and  forms  about  ime-sixth  uf  the  eyeball. 
It  is  more  prominent  than  the  posterior  segment,  which  is  one  of  a  much  larger 
sphere,  and  forms  about  five-sixths  of  the  globe.  The  segment  of  the  larger  sphere 
is  opaque,  and  formed  by  the  sclerotic,  the  tunic  of  protection  to  the  eyeball :  the 
smaller  sphere  is  transparent,  and  formed  by  the  cornea.  The  axes  of  the  eyeballs 
are  nearly  parallel,  and  do  not  correspond  to  the  axes  of  the  orbits,  which  are 
directed  outward.  The  optic  nerves  follow  the  direction  «*f  the  axes  of  the  orbits, 
and  are  therefore  not  parallel ;  they  enter  the  eyeball  a  little  to  their  inner  or  nasal 
side.  The  eyeball  measures  rather  more  in  its  transverse  than  iu  its  antero- 
posterior and  vertical  diameters,  the  former  amounting  to  about  an  inch,  the  latter 
to  about  nine-tenths  of  an  inch. 

The  eyeball  is  comj>ose<l  of  several  investing  tunics,  and  of  tiuid  and  solid 
refracting  media,  calle<l  Immors. 

The  tunics  are  three  in  number: 

1.  Sclerotic  and  Cornea. 

2.  Choroid,  Iris,  and  Ciliary  Processes. 

3.  Ketina. 

The  refracting  media,  or  humors,  are  also  three: 

A^|ueou.s.  Crystalline  (lens)  and  Capsule.  Vitreous. 

The  sclerotic  and  cornea  form  the  external  tunic  of  the  eyeball;  they  are 
essentially  tibrotis  in  structure,  the  sclerotic  being  opaque,  and  forming  the 
posteri^jr  five-sixths  of  the  globe  ;  the  cornea,  which  forms  the  remaining  sixth, 
being  transparent. 

The  Sclerotic  {ax/.T^na^^  hard)  (Fig.  487)  has  received  its  name  from  its  extreme 
density  and  hardness  ;  it  is  a  firm,  unyielding,  fibrous  luembrane,  serving  to  main- 
tain the  form  of  the  globe.  It  is  much  thicker  behind  than  in  front.  Its  extcrttal 
mtrfact'  is  of  a  white  color,  quite  smooth,  except  at  the  points  where  the  Recti  and 
Obliqui  mu.scles  are  inserted  into  it,  and  covered,  for  part  of  its  extent,  by  the 
conjunctival  membrane;  hence  the  whiteness  and  brilliancy  of  the  front  of  the 
eyeball.  Its  htntr  surface  is  stained  of  a  brown  color,  marked  by  grooves,  in 
which  are  lodged  the  ciliary  nerves,  and  connected  by  an  exceedingly  fine  cellular 
tissue  [htnnntt  fiisca)  with  the  outer  surface  of  the  rhomid.  Behind,  it  is  pierced 
by  the  optic  nerve  a  little  to  its  inner  or  nasal  side,  and  is  continuous  with  the 
fibrous  sheath  of  the  nerve,  which  is  derived  from  the  dura  mater.  /Vt  the  point 
where  the  optic  nerve  passes  through  the  sclerotic  this  membrane  forms  a  thin 
cribrif(frm  lamina  (the  lamina  erilrom) ;  the  minute  orifices  in  this  layer  serve 
for  the  transmission  uf  the  nervous  filaments,  and  the  fibrous  septa  dividing  them 
from  one  another  are  continuous  with  the  membranous  processes  which  sej)arate 
the  bundles  of  nerve-fibres.     One  of  these  openings,  larger  than  the  rest,  occupies 

'  See  a  paper  by  Mr,  C.  B,  Lockwood  [Journal  of  Anatomy  and  Physioloffyf  vol.  xx.,  part  i.  p.  1). 
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the  centre  of  the  lamella;  it  is  called  the  porn^  opticuSy  and  transmits  the  arteria 
centralis  retina?  to  the  interior  of  the  eyeball.  Anmnd  the  cribriform  lamella  are 
numerous  small  a]»ertures  for  the  transinissi<m  of  the  ciliary  vessels  and  nerves. 
In  front  the  sclerotic  is  continuous  with  the  cornea  hy  direct  continuity  of  tissue. 
but  the  ojiaqne  sclerotic  overlaps  the  cornea  rather  more  on  its  outer  than  on  it*! 
inner  surface. 

Structure. — The  sclerotic  is  formed  of  white  fibrous  tissue  intermixed  with  fine 
elastic  fibres,  and  of  flattened  connective-tissue  corjinscles,  some  of  which  are 
pigmented,  cdntained  in  cell-spaces  between  the  fibres.  These  fibres  are  aggre- 
gated into  bundles  which  are  arrangenl  chiefly  in  a  longitudinal  direction.  It  yie]«is 
gelatin  on  boiling.  Its  vessels  are  not  niimerous,  the  capillaries  being  of  small 
size,  uniting  at  long  and  wide  intervals.     The  existence  of  nerves  in  it  is  doubtfuL 


Poaterior 

chnmhfir." 

Ciliary 


Anterior  chamber. 


Crj/stallint  lent. 


/Canal  of  Schlemm, 

Ciliary 

"proctuet. 


Canal  of 
"    Petit 


Cavity  occupied 

hy  vitreous  humor. 


INTCItNAL 

■•  ntcTus 

MUSCLE. 


Betinaj' 


Chormd  cmty 


Sderotic  cuai. 

Nerve  ihetUh.. 


Canal  for 
"ct^ntral  arirry. 


-Optic  netxe. 
Fto.  487.— A  horixontal  8e«tion  of  the  eyebaU.    (Allen.) 

The  Oomea  is  the  projecting  transparent  part  of  the  external  tunic  of  the 
eyeball,  and  forms  the  anterior  sixth  of  the  globe.  It  is  almost  circular  in  shape, 
occasionally  a  little  broader  in  the  transvei-se  than  in  the  vertical  direction.  It 
is  convex  anteriorly,  and  projects  forward  from  the  sclerotic  in  the  same  manner 
that  a  watch-glass  does  from  its  ca.se.  Its  degree  of  curvature  varies  in  different 
individuals,  and  in  the  same  individual  at  different  periods  of  life,  it  being  more 
prominent  in  youth  than  in  advanced  life,  when  it  becomes  flattened.  The 
cornea  is  dense  and  of  uniform  thickness  throughout ;  its  posterior  surface  if^ 
perfectly  circular  in  outline,  and  exceeds  the  anterior  surface  slightly  in  extent, 
from  the  latter  being  overlapped  by  the  sclerotic. 

Structure. — The  cornea  consists  of  four  layers — namely,  (1)  several  strata 
of  epithelial  cells,  ci>ntiniious  with  those  of  the  conjunctiva  :  (2)  a  thick  central 
fibrous  structure,  the  ennwa  proper;  {'^)  a  homogeneous  elastic  lamina  :  and  (4) 
a  single  layer  of  epithelial  cells,  forming  part  of  the  lining  membrane  of  the 
anterior  chamber  of  the  eyeball.  The  name  of  niernhnifn'  of  Descemet  or  Vetnourt 
18  given  to  this  posterior  elastic  lamina  and  its  endothelial  coating. 
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The  conjunctival  cpitheh'um,  wbich  covers  the  front  of  the  cornea  proper, 
consists  of  several  strata  of  epithelial  cells.  The  lowermost  cells  are  columnar  : 
then  follow  two  or  three  layers  of  polyhedral  cellti,  some  of  which  present  ridges 
and  furrows  similar  to  those  found  in  the  cuticle.  Lastly,  there  are  three  or  four 
layers  of  scaly  epithelium  with  flattened  nuclei. 

The  proper  substam^e  of  the  eornen  is  fibrous,  tough,  unyielding,  perfectly 
transparent,  and  continuous  with  the  sclerotic,  with  which  it  is  identical  in 
structure.  It  is  comjiosed  of  about  sixty  flattened  lamella?,  superimposed  one  on 
another.  These  lamellae  are  made  up  of  bundles  of  fibrous  connective  tissue,  the 
fibres  of  which  are  directly  continuous  with  the  fibres  of  the  sclerotic.  The  fibres 
of  each  lamella  are  for  the  most  part  parallel  with  each  other;  those  of  alternat- 
ing lamelhe  at  right  angles  to  each  other.  Fibres,  however,  frequently  pa.ss  from 
one  lamella  to  the  next. 

The  lameihe  are  connected  with  each  other  by  an  interstitial  cement-substance. 
in  which  are  spaces,  the  corttftil  ttpaecs.  The  spaces  are  stellate  in  Bhape,  and 
have  numerous  offsets  by  which  they  communicate  with  other  spaces.  Each  space 
contains  a  cell,  the  corneal  corpnucle,  which  resembles  in  form  the  space  in  which 
it  is  contained,  but  does  not  entirely  fill  it. 

Immediately  beneath  the  conjunctival  epithelium  the  cornea  proper  presents 
certain  characteristic  differences,  which  have  led  some  anatomists  to  regard  it  as  a 
distinct  membrane,  and  it  has  been  named  by  Bowman  the  anterior  eltmtic  lamina. 
It  differs,  however,  from  the  true  elastic  lamina  or  membrane  of  Descemet  in 
many  essential  particulars,  presenting  evidence  of  fibrillar  structure,  and  not 
having  the  same  ten<lency  to  curl  inward  or  to  undergo  fracture  when  detached 
from  the  other  layers  of  the  cornea.  It  consists  of  extremely  closely  interwoven 
fibrils,  similar  to  those  found  in  the  rest  of  the  cornea  proper,  but  contains  no 
corneal  corpuscles.  It  seems,  therefore,  more  proper  to  regard  it  as  a  part  of  the 
proper  tissue  of  the  cornea.' 

^\ie  poiterior  ehtstie  lamina,  which  covers  the  proper  structure  of  the  cornea 
behind,  presents  no  structure  recognizable  under  the  microscope.  It  consists  of  a 
hard,  elastic,  and  perfectly  transparent  homogeneous  membrane,  of  extreme  thin- 
ness, which  is  not  rendered  opaque  by  either  water,  alcohol,  or  acids.  It  is  very 
brittle,  but  its  most  remarkable  property  is  its  extreme  elasticity,  and  the  tend- 
ency which  it  presents  to  curl  up  or  roll  upon  itself,  with  the  attached  surface 
innermost,  when  separate  from  the  proper  substance  of  the  cornea.  Its  use 
appears  to  he  (as  suggested  by  Dr.  Jacob)  '*  to  preserve  the  requisite  permanent 
correct  curvature  of  the  flaccid  cornea   proper." 

At  the  margin  of  the  cornea  this  posterior  elastic  membrane  breaks  up  into 
fibres  to  form  a  reticular  structure  at  the  outer  angle  of  the  anterior  chamber, 
the  intervals  between  the  fibres  forming  small  cavernous  spaces,  the  spaces  of 
F^nfana.  These  little  recesses  communicate  with  a  somewhat  larger  space  in  the 
substance  of  the  sclerotic  close  to  its  junction  with  the  cornea.  This  is  the  canal 
of  Schlemm^  or  sinus  circularis  iridtSy  and,  according  to  some  authors,  is  a  lymph- 
canal,  but  according  to  others  is  a  venous  sinus.  Some  of  the  fibres  of  this 
reticulated  structure  are  continued  into  the  front  of  the  iris,  forming  the  liga- 
mcntura  pectinatum  iridis,  while  others  are  connected  with  the  fore  part  of  the 
sclerotic  ami  choroid. 

The  enriotlirlial  Hiiim/  of  the  aqueous  chamhrr  covers  the  posterior  surface  of 
the  posterior  elastic  lamina.  It  consists  of  a  single  layer  of  polygonal  flattened 
transparent  nucleated  cells,  similar  to  those  found  lining  other  serous  cavities. 

Arteries  and  Nerves. — The  cornea  is  a  non-vascular  structure,  the  capillary 
vessels  terminating  in  loops  at  its  circumference.  Lymphatic  vessels  have  not  as 
yet  been  demonstrated  in  it,  but  are  represented  by  the  chunnels  in  which  the 
bundles  of  nerves  run  ;  these  are  lined  by  an  endothelium  and  are  continuous 
with  the  cell-spaces.     The   nerves   are    numerous^  twenty-four    to   thirty-six  in 

*Thb  layer  h:u*  been  call  txl  by  Reichert  t!ie  "iititerlor  liiukiDg  layer" — a  name  which  api>enrs 
more  applicable  to  it  tlmii  that  ttf  "unterior  elastic  lumiuu." 
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number  (Kolliker),  forty  to  forty-five  (Walik'ver  ami  Siimiseb);  they  are  derive 
from  the  ciliary  nerves  anil  enter  the  hitfliniife<l  tissue  of  the  cornea.  They 
raitiifv  throughout  its  substance  in  u  (ielicute  network,  and  their  terminal  fila- 
njents  form  a  firm  and  closer  plexus  on  the  surface  of  the  cornea  proper  beneath 
the  epithelium.  This  is  termed  the  suhepitheUal  pkxu9^  and  from  it  fibrils  are 
given  off  which  ramify  between  the  epithelial  cells,  forming  a  network  which  is 
termed  the  intra-ijnt/it'lial  phxii.s. 

Dissection.— In  onler  to  s^euarate  the  ficlerotic  and  cornea,  so  iis  to  es]iose  the  second  tutiic, 
the  eyeball  should  he  immersed  in  a  small  vessel  itf  water  aud  held  between  the  fiii^rer  and 
tliuaib.  The  iH-lerutie  is  then  carefully  incised,  in  the  equator  of  the  glnlw,  till  the  choroid  is 
exjKtscd.  One  blade  of  a  pair  uf  probe-piiinted  scMs.st)r8  is  naw  introdaced  through  the  opening 
thus  made,  and  the  sclerntic  divided  aniund  its  entire  cin:unit"crence.  and  removed  in  sepuralc 
portt«»ns>  The  front  st'graeni  beinjL^  then  drawn  forward,  the  handle  of  the  84.*alfiel  should  be 
pressed  ^'cnlly  against  it  at  its  eonneetion  with  the  iris.  and.  these  being  separate*!,  a  ipiantity 
of  piTfectly  transparent  tluid  will  escape;  this  is  the  a^pieoas  humor.  In  the  course  of  the 
disstM^tinn  the  eiliarj'  nerves  may  Ijic  seen  lyinir  in  the  loose  eelhdar  ti^sne  between  tlie  ehuroid 
and  sclerotic  or  contained  in  delicate  grooves  on  the  tuner  siu'ftiee  uf  the  latter  membrane. 

Second  Tunic. — This  is  formed  by  the  choroid  behind,  the  iris  and  ciliary 
processes  in  front,  and  by  the  Ciliary  muscle,  opposite  the  junction  of  the  scle- 
rotic and  cornea. 
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Fio.  iiss.-Ttje  choroid  and  Iris.    (Ealftrged.) 

The  choroid  is  the  vascular  and  pigmentary  tnnie  of  the  eyeball  investing  the 
posterior  five-si.\ths  of  the  globe,  and  extending  as  far  forwanl  as  the  cornea, 
the  ciliary  processes  being  appendages  of  the  choroid  develope<l  from  its  inner 
surface  in  front.  The  iris  is  the  circular  muscular  sejitum  which  hangs  vertical- 
ly behind  the  cornea,  presenting  in  its  centre  a  large  circular  aperture,  the  pupil 
The  Ciliary  muscle  forms  the  white  ring  observed  at  the  point  where  the  choroid 
and  iris  join  with  each  other  and  with  the  sclerotic  and  cornea. 

The  Choroid  is  a  thin,  highly  vascular  membrane,  of  a  dark  brown  or  chocolAte 
color,  which  invests  the  posterior  five-sixths  of  the  central  part  of  the  globe.  It  is 
piet^ced  behind  by  the  optic  nerve,  and  extends  in  fr*H)t  as  far  forward  as  the 
ciliary  ligament,  where  it  is  connected  with  the  iris,  and  ben«ls  inward,  forming 
on  its  inner  surface  a  series  of  folds  or  plaitings,  the  eiliary  proct%9eii.    It  is  thicker 
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Tichind  than  in  front.  Externally  it  is  connected  by  a  fine  cellular  web  {memhrnua 
fuxra)  with  the  inner  surface  of  the  sclerotic.  Its  inner  surface  is  gmooth  and 
lies  ir3  contact  with  the  retina. 

Stmctture. — The  choroid  consists  mainly  of  a  dense  capillarv  fdexua  and  of 
»miiU  arteries  and  veins,  carrying  the  hlood  to  and  returning  it  from  this  ])lexus. 
On  its  external  surface — /.  t\  the  surface  next  the  sclerotic — is  a  thin  tnembrane 
of  fine  elastic  fibres  arranged  in  himellfc,  which  are  covered  with  endothelium  and 
form  spaces,  which  communicate  by  perforations  in  the  sclerotic,  throngh  which 
the  vessels  and  nerves  enter,  with  the  capsule  of  Tenon.  This  layer  is  luiraed  the 
lamiiKt  mtprachoruith'a,  and  is  continuous  with  the  laminit  fusca  of  the  sclerotic. 

Internal  to  this  is  the  choroid  pmper^  and,  in  conse<|uence  of  the  small  arteries 
and  veins  being  arranged  on  the  outer  snrface  of  the  capillary  network,  it  is  cus- 
tomary to  describe  this  as  consisting  of  two  layers,  the  outermost  composed  of 
small  arteries  and  veins,  with  pigment-cells  interspiersed  between  them,  and  the 


Fio.  489— The  veina  of  the  rhoroicj.    (Enlarged.) 

inner  consisting  of  a  capillary  plexus.  The  external  latfcr  consists,  in  part,  of 
the  larger  branches  of  the  short  ciliary  arteries,  which  run  forward  between  the 
veins  before  they  bend  inward  to  terminate  in  the  cajullaries  ;  but  is  formed 
principally  of  veins,  which  are  named,  from  their  arrangement,  veiifje  vortivotcp. 
They  converge  to  four  or  five  equi<listant  trunks,  which  pierce  the  sclerotic  mid- 
way between  the  margin  of  the  cornea  and  the  entrance  of  the  optic  nerve.  Inter- 
apei-sed  between  the  vessels  are  lodged  dark  star-shaped  pigment-cells,  the  fibrous 
offsets  from  which,  communicating  with  similar  branchings  from  neighboring  cells, 
form  a  delicate  network  or  stroma,  which  toward  the  inner  surfiice  of  the  choroid 
loses  its  pigmentary  character.  The  i/tfemttl  htt/t-r  consists  of  an  exccedingiy  fine 
capillary  plexus,  formed  by  the  short  ciliary  vessels,  and  is  known  as  the  tunira 
RiftfuehhtHi.  The  network  is  close,  and  finer  at  the  hinder  part  of  the  choroid 
than  in  front.  About  half  an  inch  behind  the  cornt^a  its  meshes  become  larger, 
and  are  continuous  with  those  of  the  ciliary  processes.  ( (n  the  inner  surface  (►f 
this  tunic  is  a  very  thin,  structureless — or,  according  to  Klilliker,  faintly  fibrous — 
membrane,  called  the  htmina  vitrea  ;  it  is  closely  connected  with  the  stroma  of  the 
choroid,  and  separates  it  from  tfie  pigmentary  layer  of  the  retina. 

The  ciliary  processes  should  now  ho  examined.  They  may  lie  exposed,  either  by  detaching 
the  iris  from  its  cmmeetton  with  the  ('iliary  musck',  or  by  making  a  transverse  section  of  the 
globe  and  examiuiug  thenj  from  htdiind. 

The  rlUarif  processes  are  formed  by  the  plaiting  and  ftdxling  inward  of  the 
various  layers  of  the  choroid  (/.  e.  the  choroid  proper  and  the  himina  vitrea)  at  its 
anterior  margin,  and  are  received  between  corresponding  foldings  of  the  suspensory 
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ligament  of  the  lens,  thus  establishing  a  connection  between  the  choroid  and  tnne 
tunk'  of  the  eye.  They  are  arrnngcd  in  a  circle,  and  form  a  sort  of  plaited  frill 
behind  the  iris  round  the  margin  of  the  lens.  They  vary  between  aixty  and 
eighty  in  number,  lie  side  by  side,  and  may  be  divided  into  large  and  smull ;  the 
latter,  consisting  of  about  one-third  of  tlie  entire  number^  are  situated  in  the 
spaces  between  the  former,  but  without  regular  alternation.  The  larger  processe« 
are  each  about  one-tenth  of  an  inch  in  length,  and  are  attached  by  their  periphery 
to  the  Ciliary  muscle,  and  are  continuous  with  the  layers  of  the  choroid:  the 
opposite  margin  is  free,  and  rests  upon  the  circumference  of  the  lens.  Their 
anterior  surface  is  turned  toward  the  back  of  the  iris,  with  the  circumtV;rence  of 
which  they  are  continuous.  The  posterior  surface  is  closely  connected  with  the 
suspensory  ligament  of  the  lens. 

Structure. — The  ciliary  processes  are  similar  in  structure  to  the  choroid,  but 
the  vessels  are  larger,  and  have  chiefly  a  iMUgitudinal  direction.     They  are  covered 


y Anterior  ciUaty  artery. 


Short  eUiary  arteries. 


interior  dliarj/  artery. 


PiQ,  490.— The  arteries  of  Ihe  fhoroid  ntid  iri«.    The  sclerotic  liM  been  rooitty  removed.    (Enlarsvd.) 


on  theirinner  surface  with  a  layer  of  black  pigment-cells  continuous  with  the  cells 
of  the  pigmentary  layer  of  the  retina,  and  in  their  stroma  are  also  other,  stellate, 
pigment-cells,  which,  however,  are  not  so  numerous  as  in  the  choroid  itself,  and 
toward  the  free  extremities  of  the  folds  are  devoid  of  pigment. 

The  Mb  (/m,  a  rainbow)  has  received  its  name  from  its  various  colors  in  dif- 
ferent individuals.  It  is  a  thin,  circular-shaped,  contractile  curtain,  suspendnl 
in  the  aipieous  hurnor  behind  the  cornea  and  in  front  of  the  lens,  being  perforated 
a  little  to  the  nasal  side  of  its  centre  hy  a  cireidar  aperture,  the  pupil,  for  the 
transmission  of  light.  By  its  circumference  it  is  intinuitely  connected  with  the 
chttroid  ;  externally  to  this  is  the  Ciliary  muscle,  hy  which  it  is  connected  to  the 
sclerotic  and  cornea ;  its  inner  edge  forms  the  margin  of  the  pupil ;  its  surfaces 
are  flattened,  and  look  forward  and  backward,  the  anterior  surface  toward  the 
cornea,  the  posterior  toward  the  ciliary  processes  and  lens.  The  circumferencr 
of  the  iris  is  connected  to  the  cornea  by  a  reticular  structure  denominated  the 
litptmentum  pt'ctinatum  in'dh.  The  anterior  surface  of  the  iris  is  variously 
colored  in  different  individuals,  and  marked  by  lines  which  converge  toward  the 
pupil.  The  posterior  surface  is  of  a  deep  purple  tint,  from  being  covered  by  dark 
pigment;  it  is  hence  named  uvea,  from  its  resemblance  in  color  to  a  ripe  grujte. 

Structure. — The  iris  is  composed  of  the  following  structures  : 

1.  In  front  is  a  layer  of  polyhedral  cells  on  a  delicate  hyaline  hosenocnt 
membrane.  This  layer  is  continuous  with  the  epithelial  layer  of  the  membrane  of 
Descemet,  and  in  men  M*ith  dark-colored  irides  the  cells  contain  pigment*granules- 

2.  Stroma, — The  stroma  consists  of  fibres  and  cells.     The  former  are  made  up 
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of  fine  delicate  buiKlles  of  fibrous  tissue,  of  which  some  few  fibres  have  a  circular 
dirt'L'tion  at  the  circumference  of  the  iris,  but  the  chief  Tuaj*s  consists  of  fibres 
radiating  towanl  the  [lupil.  They  furni,  by  their  interlaceiuent,  a  delicate  mesh, 
in  which  the  vesiJels  ami  nerves  are  contained.  Interspersed  between  the  bundles 
of  connective  tissue  are  numerous  branched  cells  with  fine  processes.  Many  of 
thein  in  dark  eyes  contain  pigmenl-grauules^  but  in  blue  eyes  and  the  pink  eyes  of 
albinos  they  are  unpigmented, 

8.  The  mmouhtr  tihr**  is  involuntary,  and  consists  of  circular  and  radiating 
fibres.  The  circuhtr  fibrett  (sphincter  of  the  pupil)  surround  the  margin  of  the 
pupil  on  the  posterior  surface  of  the  iris,  like  a  sphincter,  forming  a  narrow  band 
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Fio.  491.— Section   of  the  cyc.shnwlnp  th«*  r<>lnti'<n«  of  Jhe  rornea,  sclerotic,  ttinl   iris,  t'.pether  xviih   xnt- 
CiUary  miiscle  and  the  cavfmou*  i>]^uicc»<  near  the  annW  of  tin-  aiuertor  chnmber.    (WalduytT.) 

about  one-thirtieth  of  an  inch  in  width,  those  near  the  free  margin  being  closely 
aggregated;  those  more  external  somewhat  separated,  and  forming  less  complete 
circles.  The  radkitintj  Jthren  (dilator  of  the  pupil)  converge  from  the  circumfer- 
ence toward  the  centre,  and  blend  with  the  circular  fibres  near  the  margin  of 
the  pupil. 

4.  Piipnt'fit.—^The  situation  of  the  pigment-cells  diff*ers  in  different  irides.  In 
the  various  shades  of  blue  eyes  the  only  pigment-cells  are  several  layers  of  small 
round  or  polyhedral  cells  filled  with  dark  pigment,  situated  on  the  posterior  surface 
of  the  iris  and  cuntinuous  with  the  pigmentary  lining  of  the  ciliary  processes.  The 
color  of  the  eye  in  these  individuals  is  due  to  this  coloring  matter  showing  more 
or  less  through  the  texture  of  the  iris.  In  the  albino  even  this  pigment  is  absent. 
In  the  gray,  brown,  and  black  eye  there  are,  »s  mentioned  above,  pigment-granules 
to  be  found  in  the  cells  of  the  stroma  and  in  the  epithelial  layer  on  the  front  of  the 
iris,  to  which  the  color  of  the  eye  is  due. 

The  tirteries  of  the  iris  arc  derived  from  the  long  and  anterior  ciliary  and  from 
the  vessels  of  the  ciliary  processes  (see  page  .572). 

The  nerves  of  the  irin  are  derived  from  the  ciliary  branches  of  the  lenticular 
ganglion  and  the  long  ciliary  from  the  nasal  branch  of  tlie  ophthalmic  division  of 
the  fifth.  After  reacliing  the  iris  in  the  manner  described  ab<>ve  (page  703)  they  form 
a  plexus  around  the   attached  margin   of  the  iris ;  from  this  are  derived  non- 
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metlntlatetl  fibre.H  which  terminate  in  tbe  circular  and  radiating  muscular  til>re«. 
Their  exact  mode  of  termination  has  not  been  ascertained.  Otlier  fibres  from  the 
plexus  terminate  in  a  network  on  the  anterior  SHrfaee  of  the  iris.  The  fibres 
derived  from  the  motor  root  of  the  lenticular  ganglion  (third  nerve)  supply  tbe 
circular  fibres,  while  those  derived  from  the  sympathetic  supply  the  radiating 
fibres. 

Memhrana  PupiUari%. — In  tbe  foetus  tbe  pupil  is  closed  by  a  delicate  transparent 
va,scular  membrane,  tbe  mvinhnmu  pnpiUarix^  wfncb  divides  tbe  space  into  which 
the  iris  is  suspended  into  two  distinct  ctiambers.  This  membrane  contains  numerous 
minute  vessels,  continued  from  the  nrargin  of  tbe  iris  to  those  «>n  tbe  front  part  of 
the  capsule  of  the  lens.  These  vessels  have  a  looped  arrangement,  and  converge 
towartl  each  other  without  anastomosing.  Between  the  seventh  nnd  eighth  months 
the  membrane  begins  to  disappear,  by  its  gradual  absorption  from  the  centre 
towani  the  circumference,  and  at  birtb  only  a  few  fragments  remain.  It  is  .•*aid 
sometimes  to  remuin  permanent  an<l  |rroiiiU'e  blindness. 

The  Cfiianf  fiutxcfc  (Hownjan)  consists  of  unstriped  fibres:  it  forms  a  grayish, 
semitransparent,  circular  band,  about  one-eighth  of  an  inch  broad,  on  the  outer 
surface  of  the  fore  part  of  the  choroid.  It  ia  thickest  in  front,  and  gradually 
becomes  thinner  behind.  It  consists  of  two  sets  of  fibres,  radiating  antl  circular. 
The  former,  much  the  m<>re  numerous,  arise  at  the  point  of  junction  of  the  cornea 
and  sclerotic,  un<l,  passing  liackward,  are  attacheil  to  the  choroid  opposite  to  the 
ciliary  processes.  One  bundle,  according  to  Wableyer,  is  continued  l>ackward  to 
be  inserted  into  the  sclerotic.  The  circular  fibres  are  internal  to  tbe  radiating  ones* 
and  to  some  extent  unconnected  with  them,  and  have  a  circular  course  around  the 
attachment  of  tbe  iris.  They  are  sometimes  called  the  "  ring  muscle  "  of  M  tiller. 
an<I  were  formerly  described  as  the  ciliary  ligament.  The  Ciliary  muscle  is  adu»itted 
to  be  the  chief  agent  in  accommodation — /.  *\  in  adjusting  the  eye  to  the  vision  of 
near  objects.  Mr.  Bowman  believed  that  this  was  eifected  by  its  compressing  the 
vitreous  body,  and  so  causing  the  lens  to  advance;  but  the  view  which  now 
prevails  is  that  the  contraction  of  the  muscle,  by  drawing  on  the  ciliary  proces.«te». 
relaxes  tbe  suspensory  ligament  of  tbe  lens,  thus  allowing  the  anterior  surface 
of  the  lens  to  become  more  convex.  The  pupil  is  at  the  same  time  slightly 
contracted.' 

The  Retina  is  a  delicate  nervous  membrane  upon  tbe  surface  of  which  the 
images  of  external  objects  are  received.  Its  outer  surface  is  in  contact  with  the 
choroid,  the  inner  surface  with  the  vitreous  body.  Behind  it  is  continuous  with 
the  optic  nerve  ;  it  gradually  diminishes  in  thickness  from  behind  forward,  and 
in  front  extends  nearly  as  far  forward  as  the  Ciliary  muscle,  where  it  terminates 
by  a  jagged  margin,  the  ora  serrnta.  It  is  soft,  and  seniitransparent  in  the  fresh 
state,  but  soon  becomes  clouded,  opafjiic,  und  td*  a  pinkish  tint.  Exactly  in  the 
centre  of  tbe  posterior  part  of  the  retina,  and  at  a  point  corresponding  to  the  axis 
of  the  eye,  in  which  the  sense  of  vision  is  most  perfect,  is  a  round,  elevated, 
yellowish  sp«>t.  called,  after  it«  discoverer,  tbe  yellouf  spot  or  Unibtis  luteu^  (macttla 
hUfii)  of  Sllmmerring,  having  a  central  depression  at  its  summit,  the  fuvfd 
(*entrfjlis.  The  retina  in  the  situation  of  tbe  fovea  centralis  is  exceedingly  thin  :  so 
much  so  that  the  dark  color  of  the  choroid  is  distinctly  seen  through  it;  so  that 
it  presents  more  the  appearance  of  a  foramen,  and  hence  tbe  name  **  foramen  of 
Sommerring  "  at  first  given  to  it.  It  exists  <>nly  in  man,  the  tiuadrumana,  and 
some  saurian  reptiles.  About  one-tenth  of  an  inch  to  the  inner  side  of  the  yelh»w 
gpot  is  the  point  of  entrance  of  the  optic  nerve  (fHtntit  fipticus) ;  here  the  nervoas 
substance  is  slightly  raised  so  as  to  form  an  eminence  (roniruJus  yterri  optifl);  the 
arteria  centralis  retime  pierces  its  centre.  This  is  the  only  jiart  of  the  surface  of 
tbe  retina  from  which  tbe  j>ower  of  vision  is  absent. 

Structure. — The  retina  is  an  exceedingly  complex  structui*e,  and,  when  exam^^ 
ined  microscopically  by  means  of  sections  made  perpendicularly  to  its  sur 

'  See  explnnulioii  and  diagram  iu  Power's  lUtUftratione  of  Som€  of  the  Priwipal  JJijunutea  qftht  £W, 
p.  590.  ^ 
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i*»   found    to  consis^^eii    layers,    which    are  named  from   within   outward  as 
follows : 

1.  Membrana  riniilans  interna. 

2.  Fibrous  layer,  eoni^isting  of  nerve-fibres. 

3.  Vesicular  layer,  consisting  of  nerve-cells. 

4.  Inner  molecular,  or  grantdar,  layer. 

5.  Inner  nuclear  layer. 

0.  Outer  molecular,  or  granular,  layer. 

7.  Outer  nuclear  layer. 

8.  Membrana  limitans  externa. 

\K  Layer  of  rods  and  cones  (Jacnlb's  membrane). 

10,  Pigmentary  layer. 

1.  The  77temhrana  Unutams  mterna  is  the  most  interaal  layer  of  the  retina,  and 
is  in  contact  with  the  hyaloifl  membrane  of  the  vitreous  humor.  It  is  <lerived  from 
the  supporting  framework  of  the  retina,  with  \^hich  tissue  it  will  be  described. 

.  Scierotte. 
•  Choroid. 
Retina, 


Fig.  41fi.— The  urteria  centralis  rotinrt',  yellow  spot,  etc.,  the  Btiterior  half  of  th«  eyebuU  being  removed. 
(Enlaricd.) 

2.  The  Jihrous  lai/t^r  is  made  up  of  nerve-fibres,  the  direct  continuation  of  the 
fibres  of  the  optic  nerve.  This  nerve  therefore  passes  through  all  the  other  layers 
of  the  retina,  except  the  one  i)reviausly  mentioned,  to  reach  its  destination  in  the 
fibrous  layer.  As  the  nerve  ]>asses  through  the  lamina  cribiosa  of  the  sclerotic 
coat  the  fibres  of  which  it  is  composed  lay  aside  their  medullary  sheatlis  and 
are  continued  onward,  through  the  choroid  and  retina,  as  simple  axis-cylinders. 
When  these  uon~medullated  fibres  reach  the  internal  surface  of  the  retina,  they 
radiate  from  their  point  of  entrance  over  the  surface  of  the  retina,  grouped  in 
bundles,  and  in  many  places,  according  to  Michel,  arranged  in  plexuses.  The 
layer  is  thickest  at  the  optic  nerve  entrance,  and  gradually  diminishes  in  thick- 
ness toward  the  ora  serrata. 

3.  The  veswular  layer  consists  of  a  single  layer  of  large  ganglion-cells,  except 
in  the  macula  lutea,  where  there  are  several  layers.  The  cells  are  s<unewhat  flask- 
shaped;  their  roun<led  internal  margin  resting  on  the  preceding  layer,  and  sending 
off  a  single  process,  which  is  prolonged  into  the  fibrous  layer,  and  is  believed  to  be 
continuous  with  a  nerve-fibre.  Fmm  the  opposite  extremity  of  the  cell  one  or 
more  thicker  processes  extend  into  the  inner  molecular  layer,  where  they  divide 
dichotomously  and  become  lost  in  its  reticulum,  or,  according  to  some,  pa.S8 
through  this  layer  to  reach  the  inner  nuclear  layer. 

4.  The  inner  mohcHlar  hit/cr  consists  of  a  stratum  of  granular-looking  sub- 
stance, from  which  circumstance  it  is  sometimes  called  the  '•  inner  granular"  layer. 
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It  is  made  itp  of  a  ilense  reticulum  of  minute  fibrils.  inlevmiii<ileil  with  the  fine 
processes  of  the  ganglion-ct'll.s  and  also  processes  rlerived  from  certain  cells 
contained  in  the  next  layer,  inimediately  to  be  described.  No  direct  connection 
between  these  sets  (jf  processes  has  yet  been  demonstrated,  but  it  is  considered 
probable  that  they  doconimunicnte,  and  that  there  is  therefore  a  direct  connection 
between  the  ganglion-cells  uf  the  vesicular  layer  and  the  nticlear  cells  of  the  inner 
nuclear  layer.  Within  the  reticulum  formed  by  these  fibrils  minute  clear  granules. 
of  unknown  nature,  are  imbedded. 

5.  The  inner  nudear  Ittt/er  is  made  up  of  nuclear  bodies,  of  which  there  are 


Fics.  -198,  4W.— Vertical  gertlorw  of  the  humftii  retina.    Tie.  493,  half  mi  inch  from  the  en'r 
nerv«'.    FIk.  494,  closf  l<»  ilit- IwUer.    1.  Ijiy<>r  of  r(j*l9  ami  cfnes!  intlufnmir  inurr\,btiyuu\i't\  n 
manbrana  limitnnn  rArrim.    1.  External  n'uclenr  layer.    '^.  Outer  mulerijiar  laytr.    4.  Inti'r 
5.  kinprrook'PUlar  Inyer.    fi,  Uiycr  of  tbc  KangUon-cells,    7.  Expxinstoii  of  optic  Hbres.    8.  fcu 
of  MiUler,    9.  Theiraltachment  tii  the  mt'iiibranft  UruUana  iattrnu. 


three  differeat  kinds :  (1)  A  large  number  of  oval  nuclei,  which  are  commonly 
regarded  as  bipolar  nerve-cells,  and  are  much  more  numerous  than  either  of  the 
other  kind.  They  consist  of  a  large  oval  nuclear  body  phiced  vertically  to  the 
surface,  containing  a  distinct  nucleolus  :  they  are  surrounded  by  a  small  amount 
of  protojdasm,  which  is  prolonged  into  two  processes :  one  of  these  passes  inward 
into  the  inner  molecnlai'  layer,  is  varicose  in  appearance,  and.  as  stated  above,  is 
believe<l  to  be  continuous  with  the  processes  of  the  gangli(»n-cell8.  The  other 
process  passes  outward  into  the  outer  molecular  layer,  and  there  bifurcate*. 
According  to  some  observers,  the  divisions  thus  formed  commttnicute  with  the  rod- 
and  cone-fibres  (Merkel).  (-)  At  the  innenmtst  j)art  of  this  inner  nuclear  layer 
is  a  stratum  of  cells  which  are  not  branched.  (3)  Some  few  cells  are  also  found 
in  this  layer  connected  with  the  fibres  of  Miiller,  and  will  be  described  with  those 
structures. 

6.  The  outer  molecular  layer  is  much  thinner  than  the  inner  molecular  layer* 
but,  like  it,  consists  of  a  dense  network  of  minute  fibrils,  and  presents  the  j.ar 
granular  ap])earance.  It  iliifers,  however,  from  the  inner  molecular  layer  in  con- 
taining branched  stellate  cells,  the  processes  of  which  are  extremely  fine  and 
exhibit  varicosities  like  nerve-fibrils.  They  are  therefore  considered  by  Schtiltze 
to  be  ganglion-cells. 

7.  The  Outer  Nuclear  Latter. — Like  the  inner  nuclear  layer,  this  layer  contain!^ 
several  strata  of  clear  oval  nuclear  boilies :  iheyareof  two  kinds,  and,  on  accounl 
of  their  being  respectively  connected  with  the  rods  and  cones  of  Jaccd)'s  niembraoi 
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are  named  rod-granules  and  cone-granules.  The  rod-granuhn  are  much  the  more 
numerous,  and  are  placed  at  different  levels  throughout  the  layer.  They  present  a 
peculiar  cross-striped  appearance,  and  have  prolonged  from  either  exlremity  a  fine 
process  :  the  outermost  is  continuous  with  a  single  rod  of  Jacob's  membrane;  the 
innennost  passes  inward  toward  the  outer  molecular  layer,  and  tei*minates  in  an 
enlarge<l  extremity,  from  which  are  given  off  a  number  of  minute  fibrils,  which 
enter  the  outer  molecular  layer.  In  its  course  it  presents  numerous  varicosities. 
The  cmie-granule»,  fewer  in  number  than  the  rod-granules,  are  placed  close  to  the 
meinbrana  limitans  externa,  and  are  closely  connected  with  the  cones  of  Jacob's 
membrane.  They  do  not  present  any  cross-striping,  but  contain  a  pyriform 
nucleus,  which  almost  completely  fills  the  cell.  From  their  inner  extremity  a 
thick  process  passes  inward  to  the  outer  molecular  layer,  w  here,  like  the  processes 
of  the  rod-cells,  it  tenninates  in  an  enlargement,  from  which  are  given  off  numerous 
fine  fibrils  which  enter  the  outer  molecular  layer. 

8.  The  ^lemhrmw  Limitans  Erterna. — This  layer,  like  the  membrana  limitans 
interna,  is  derived  from  the  fibres  of  MUller,  with  which  structures  it  will  be 
described. 

9.  Jacob's  Membrane  (bacillajy  htyer). — The  elements  which  compose  this 
layer  are  of  two  kinds,  roth  and  cones,  the  former  being  much  more  numerous  than 
the  tatter.  The  rods  are  solid,  of  nearly  uniform  size,  and  arranged  perpendicularly 
to  the  surface.  Each  rod  consists  of  two  portions,  an  outer  and  inner,  which  are 
joined  together  by  a  cement-substance  and  are  of  about  e([ual  length.  They  differ 
from  each  other  as  regards  refraction  and  in  their  behavior  with  coloring 
reagents,  the  inner  portion  becoming  stained  by  carmine,  iodine,  etc.,  the  outer 
portion  remaining  unstained.  The  outer  portion  of  each  rod  is  marked  by  transverse 
stri;e,  and  is  made  up  of  a  number  of  thin  disks  superimposed  on  one  another.  It 
also  exhibits  faint  longitudinal  markings.  The  inner  portion  of  each  rod  at  its 
inner  extremity,  where  it  is  joined  to  the  processes  of  the  rod-granules,  is  indistinctly 
granular  ;  at  its  outer  extremity  it  presents  a  fine  longitudinal  striation,  being 
composed  of  fine,  bright,  highly  refracting  fibrils. 

The  cones  are  conical  or  flask-sha])ed,  their  broad  ends  resting  upon  the 
membrana  limitans  externa,  the  narrow  pointed  extremity  being  turned  to  the 
choroid.  Like  the  rods,  they  are  made  up  of  two  portions,  outer  and  inner;  the 
outer  portion  being  a  short  conical  process,  which,  like  the  outer  segment  of  the  rods, 
presents  transverse  striie.  The  inner  porti<m  resembles  the  inner  portion  of  the 
rods  in  structure,  presenting  an  outer  striated  and  an  inner  granular  appearance, 
but  differs  from  it  in  size,  being  bulged  out  laterally  and  presenting  a  flask  shape. 

10.  The  Pigmtrntarti  Lagfr,  or  Tapetum  Xigrum, — The  most  external  layer  of 
the  retina,  formerly  regarded  as  a  part  of  the  choroid,  consists  of  a  single  layer  of 
hexagonal  epithelium  cells  loaded  with  pigment-granules  (Fig.  '21).  In  the  eyes  of 
albinos  the  cells  rif  the  pigmentary  layer  are  present,  but  they  contain  no  coloring 
matter.  In  many  of  the  mammals  also,  as  in  the  horse,  and  many  of  the  carnivora, 
there  is  no  pigment  in  the  cells  of  this  layer,  and  the  choroid  possesses  a  beautiful 
iridescent  lustre,  which  is  termed  the  tapetum  Incidum, 

Connective-tmue  Framework  of  the  Retina. — Almost  all  these  layers  of  the 
retina  are  connected  together  by  a  sort  of  supporting  connective  tissue,  which  has 
been  named  the  ^rea  of  3IilHer,  or  radiating  jihrm,  from  which  the  membrana 
limitans  interna  et  externa  are  derived.  These  fibres  are  found  stretched  between 
the  two  limiting  layers,  "as  columns  between  a  floor  and  a  ceiling/'  and  passing 
through  all  the  nervous  layers  except  Jacob's  membnme.  They  commence  on 
the  inner  surface  of  the  retina  by  a  conical  base,  the  edges  of  the  bases  of  adjoining 
fibres  being  united,  and  thus  forming  a  boiiudarv-line  which  is  the  membrana 
limitans  interna.  As  they  pass  through  the  various  layers  they  present  a  roughness 
on  their  surface,  as  if  a  number  of  membranous  processes  had  been  abruptly 
broken  off.  By  these  they  are  continuous  with  the  reticulum  of  the  inner  and  outer 
molecular  layer  and  with  a  sponge-like  stroma,  in  which  the  nuclei  of  the  inner 
nuclear  layers  are  imbedded.     In  the  inner  nuclear  layer  each  fibre  of  Miiller 
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presents  a  clear  oval  nucleua,  referred  to  above,  wbich  is  sometimes  situated  at  the 
side  of»  sometimes  altogether  within,  the  fibre.  In  tbe  outer  nuclear  layer  the  fibre 
breaks  up  into  fine  lamellae,  wbieli  form  a  fenestrated  or  sponge-like  tissue^  in 
which  the  rod- and  cone-granules  are  enclosed,  and  at  the  outer  border  of  this 
layer  these  lamellae  unite  along  a  definite  line,  forming  the  membrana  limitatis 
externa. 

Macula  Lutea  and  Fovea  Centralis. — The  structure  of  the  retina  at  the  yellow 
spot  presents  some  modifications.     In  the  macula  Intea  (1)  the  nerve-fibres  are 
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wanting  as  a  continuous  layer;  (2)  the  vesicular  hiyer  consists  of  several  strata  of 
cells,  instead  of  a  single  layer;  (3)  in  Jacob's  membrane  there  are  no  rods,  but 
only  cones,  and  these  are  longer  and  narrower  than  in  other  parts;  and  (4)  in  the 
outer  nuclear  layer  there  are  only  cone-fibres,  w  hich  are  very  long  and  ari-ange<I  iu 
curved  lines.  At  the  fovea  centralis  the  only  parts  which  exist  are  the  cones  of 
Jacob's  membrane,  the  outer  nuclear  layer,  the  erme-fibrea  of  which  are  alnin^l 
horizrjnta!  in  direction,  and  an  exceedingly  thin  inner  granular  layer.  The  <*nUir 
of  the  spot  seems  to  itubue  all  the  hiyers  except  Jacobs  membrane;  it  is  of  a  rich 
yellow,  deepest  toward  the  centre,  and  does  not  appear  to  consist  of  jugment-celU. 
but  simply  a  staining  of  the  constituent  parts. 

At  the  ora  serrata  the  layers  of  the  retina  for  the  most  part  terminate  abniplly. 
and  the  radiating  fibres  of  Miiller,  e(>vered  by  the  pigmentary  layer,  can  be  trace*! 
forward,  as  the  pars  ciliarifi,  to  the  iris.  The  fibres  of  Miiller  here  present  tike 
ajipearsince  of  columnar  epithelial  cells  arranged  in  a  single  stratum. 

The  arteria  centraliH  retimt  and  its  accoraj»anying  vein  pierce  the  optic  nen 
and  enter  the  globe  of  the  eye  through  the  porus  opticus.     It  immediately  dividcfl 
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into  four  or  five  branches,  which  at  first  run  between  the  liyaloid  membmne  and 
the  nervous  layer,  but  they  soon  enter  the  latter  membrane,  and  pass  forward, 
dividing  diehotomously.  From  tbese  branches  a  minute  capillary  plexus  is  given 
off,  which  does  not  extend  beyond  the  inner  nuclear  layer.  In  the  foetus  a  sinali 
vessel  passes  forward,  through  the  vitreous  humor^  to  the  posterior  surface  of  the 
capsule  of  the  lens. 

Htunors  of  the  Eye. 

The  aqueous  humor  completely  fills  the  anterior  and  posterior  chambers  of  the 
eyeball.  It  is  small  in  «piantity  (scarcely  exceeding,  according  to  Petit,  four  or 
five  grains  in  weight),  has  an  alkaline  reaction,  in  composition  is  little  more  than 
water,  less  than  one-fiftieth  of  its  weight  being  solid  matter,  chiefly  chloride  of 
sodium. 

The  anterior  chamber  is  a  apace  bounded  in  front  by  the  cornea,  behind  by  the 
_  front  of  the  iris.  The  posterior  chamber  was  the  name  formerly  given  lo  a  space 
I  which  was  believed  to  exist  bet\veen  the  iris  in  front  and  the  capsule  of  the  lens, 
its  sus]>ensory  ligament,  and  the  ciliary  processes  behind.  It  is  now  known  that 
the  posterior  surface  of  the  iris  is  in  immediate  contact  with  the  lens  throughout 
the  greater  part  of  its  extent.  The  only  space  which  remains  to  represent  the 
posterior  chamber  is  a  narrow  chink  between  the  peripheral  part  of  the  iris,  the 
suspensory  ligament,  and   the  ciliary  processes. 

In  the  adult  these  two  chambers  communicate  through  the  pupil ;  hut  in  the 
foetus  in  the  seventh  month,  when  the  pupil  is  closed  by  the  membraua  puj»illaris, 
the  two  chambers  are  quite  separate. 

The  Vitreous  Body. 

The  vitreous  body  frnns  about  four-fifths  of  the  entire  globe.  It  fills  the  con- 
cavity of  the  retina,  and  is  hollowed  in  front  for  the  reception  of  the  lens  and  its 
capsule.  It  is  perfectly  transparent,  of  the  consistence  of  thin  jelly,  and  is  com- 
posed of  an  albuminous  fluid  enclosed  in  a  delicate  transparent  membrane,  the 
htfnhnd.   This  membrane  invests  the  outer  surface  of  the  vitreous  body;  it  is  inti- 

■  niately  connected  in  front  with  the  suspensory  ligament  of  the  lens,  and  is  con- 
tinued into  the  back  part  of  the  capsule  of  the  lens.  It  has  been  supposed,  by 
Hannover,  that  from  its  inner  surface  numerous  thin  lamellie  are  prolonged  inward 
in  a  radiating  manner,  forming  spaces  in  which  the  fluid  is  etmtained.  In  the 
adult  these  lamella?  cannot  be  detected  even  after  careful  microscopic  examination  : 
but  in  the  f«jetus  a  peculiar  fibrous  texture  pervades  the  mass,  the  fibres  joining  at 
numerous  points,  and  presenting  minute  nuclear  granules  at  their  point  of  junction. 
In  the  centre  of  the  vitreous  humor,  running  from  the  position  of  the  entrance  of 
the  optic  nerve  on  the  retina  to  the  jjosterior  surface  of  the  lens,  is  a  cana!  filled 
with  fluid  and  lined  by  a  prolongation  of  the  hyaloid  membrane.  This  is  ih^eaua^ 
of  StiHitfff^  an<l  is  the  canal  which  in  the  embryonic  vitreous  humor  conveyed  the 
minute  artery  from  the  central  artery  of  the  retina  to  the  back  of  the  lens.  The 
fluid  from  the  vitreous  body  resembles  nearly  pure  water  ;  it  contains,  however, 
some  salts  and  a  little  albumen. 

The  hyaloid  raembrane  encloses  the  whole  of  the  vitreous  humor,  except  its 
anterior  surface,  which  is  hollowed  out  for  the  rece(ition  of  the  lens;  it  passes  from 
the  margin  of  this  surface  to  the  margin  of  the  lens,  forming  the  gui^prtniortf 
h\/(imfinf.  It  is  a  delicate  structureless  membrane,  except  where  it  forms  the  sus- 
pensory ligament,  where  it  contains  longitydiunl  elastic  fibres.  Immediately 
beneath  the  hyaloid  membrane  are  found  small,  granular,  nucleated  cells  which 
are  said  to  be  possessed  of  ama?boid  movements. 

Jn  th('f<t'tnn  the  centre  of  the  vitreous  huruor  presents  a  tubular  canal,  through 
which  a  minute  artery  passes  at«ng  the  vitreous  body  to  the  cajtsule  of  the  lens. 
J/i  thf  athdt  no  vessels  penetrate  its  substance,  so  that  its  nutrition  must  be 
carried  on  by  the  vessels  of  the  retina  and  ciliary  processes  situated  upon  its 
exterior. 
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The  CrystalUne  Lens  and  its  Capsule, 

The  crystalline  lens,  enclosed  in  its  capaule,  is  situated  immediately  bebind 
the  pujiil,  in  front  of  the  vitreous  body,  and  surrounded  by  the  ciliary  processes, 
which  slightly  overlap  its  margin. 

The  capnule  of  the  lens  i»  a  transparent,  highly  elastic,  and  brittle  membrane 
which  closely  surrounds  the  lens.  It  I'ests,  behind,  in  n  depression  in  the  fore  part 
of  the  vitreous  b(Kly  ;  in  fi"ont  it  is  in  contact  with  the  fiw  boi*der  of  the  iris,  this 
latter  recedinj^  from  it  at  the  circumference,  thus  formin«;  the  posterior  chamber 
of  the  eye  ;  and  it  is  retained  in  its  position  chiefly  by  llie  suspensory  ligament  of 
the  lens.  The  capsule  is  much  thicker  in  fi<mt  than  behind,  structureless  in  text- 
ure, and  when  ruptured  the  edges  roll  up  with  the  outer  surface  innermost,  like 
the  elastic  lamina  f»f  the  cornea.  The  anterior  surface  of  the  lens  is  connected  to 
the  inner  surface  of  the  capsule  by  a  single  layer  of  transjiarent,  polygonal,  nucle- 
ated cells.  At  the  circumference  of  the  lens  these  cells 
undergo  a  change  in  form  :  they  become  ehingattnl,  and 
Habucin  states  that  he  can  trace  the  gradual  transition 
of  the  cells  inUt  proper  lens-fibres,  with  which  they  are 
directly  continuous.  Thei'e  is  no  epithelium  on  the 
posterior  surface. 

In  the  fietus  a  small  branch  from  the  arteria  centralis 
retina^  runs  forward,  as  alicady  mentioned,  thi-ough  the 
vitreous  humor  to  the  posterior  [mrx  of  the  capsule  of  the 
lens,  where  its  bi-anches  radiate  and  form  a  plexiform 
network  which  covers  its  surface,  and  they  are  continu- 
ous  round  the  mai-gin  of  the  capsule  with  the  vessels  of 
the  pujiillary  membi'ane  and  with  those  of  the  iris.  In 
the  adult  no  vessels  enter  its  substance. 

The  It'tiit  is  a  transimrent.  double-convex  body,  the  convexity  being  greater  un 
the  pcKSterior  than  on  the  anterior  surface.  It  measures  about  a  third  of  an  inch 
in  the  transverse  diameter,  and  about  one-fourth  in  the  antero-])osterior.  It  con- 
sists of  concentric  layers,  of  which  the  external  in  the  fresh  state  are  soft  and 
easily  detached  ;  those  beneath  are  firmei*,  the  central  <ines  forming  a  hardennl 
nucleus.  These  laminjeare  best  <k'monstrated  by  boiling,  or  immersion  in  alcohol. 
The  same  reagents  demonsti'ate  that  the  lens  consists  of  three  triangular  segments, 
the  sharp  edges  of  which  are  dii*ected  toward  the  centre,  the  bases  toward  the 
circumference.  The  lamiuiv  consist  of  minute  parallel  fibi-es  which  are  hexagonal 
prisms,  the  edges  being  dentated,  and  the  dentations  fitting  accurately  into  each 
other;  their  breadth  is  about  ttA^i^^'  of  an  inch.  They  run  from  the  sutures  or 
lines  of  junctitm  of  the  triauguhir  segments  on  the  one  surface  to  the  periphery  of 
the  lens,  and,  curving  round  its  margin,  they  terminate  at  the  line  of  junction  of 
the  segments  on  the  othei\  No  fibres  jjass  from  pole  to  pole,  hut  ihev  are 
arranged  in  such  a  way  that  fibres  which  commence  near  the  pole  on  the  one 
aspect  of  the  lens — that  is  to  say,  near  the  apex  of  the  triangular  segment — 
terminate  near  the  periphei*al  extremity  of  the  plane  on  the  other,  or  near  the  b«s<» 
of  the  triangular  segment,  and  vifc  nr,**?.  The  fibres  of  tbe  outer  layers  of  the 
lens  each  contain  a  nucleus,  which  together  form  a  layer  (nuclear  layer)  on  the 
surface  of  the  lens,  most  distinct  toward  its  cii*cumfei'euce.  The  meridians,  or 
lines  of  junction  of  the  three  segments,  are  comjioscd  of  an  amorphous  granular 
substance  which  sometimes  becomes  opatpie,  when  the  lines  are  seen  forming  a 
distinct  star  on  the  lens.  The  lines  on  one  surface  do  not  lie  immediately  opposite 
those  on  the  other,  but  are  intermediate. 

The  changes  prodwrd  in  ihf  hiiM  hif  age  are  the  following: 
In  the  fa>tHS  its  form  is  nearly  spherical,  its  c(dor  of  a  slightly  reddish  tint,  it 
is  not  perfectly  transparent,  and  is  so  soft  as  to  break  down  readily  on  the  .'*lightc«'t 
pressnre. 
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In  the  adult  the  |io8tenor  gurface  is  more  convex  than  the  anterior ;  it  is  color- 
less, transparent,  and  firm  in  texture. 

In  old  'it/t'  it  becomes  flattened  on  both  surfaces,  slightly  opafjue.  of  an  amber 
tint,  and  increases  in  density. 

The  ititapt'ntfon/  lf</{tmrnt  nf  the  hns  is  a  thin,  transparent,  nieiuhranous  struc- 
ture placed  between  the  vitreous  body  anil  the  ciliary  processes  of  the  choroid  ;  it 
connects  the  anterior  margin  of  the  vitreous  humor  with  the  anterior  surface  of 
the  len.s  near  its  circumference.  It  assists  in  retainini;  the  lens  in  its  position. 
Its  outer  surface  presents  a  number  of  folds  or  ]>hiitings  in  which  the  corresponding 
folds  of  the  ciliary  processes  are  received.  These  plaitings  are  arranged  round  the 
lens  in  a  radiating  form,  and  are  stained  by  the  pigment  of  the  ciliary  processes. 
The  suspensory  ligament  is  a  part  of  the  hyaloid  membrane,  which,  as  described 
above,  is  continued  forward  to  the  anterior  part  of  the  margin  of  the  lens.  It  is 
covered  on  its  outer  surface  by  the  pars  ciliaris,  or  connective-tissue  framework 
of  the  retina,  prolonged  forward  from  the  ora  serrata.  That  portion  of  this  njem- 
brane  which  intervenes  between  the  ciliary  proccvsses  and  the  capsule  of  the  lens 
forms  part  of  the  boundary  of  the  posterior  chamber  of  the  eye.  The  posterior 
surface  of  this  layer  is  turned  toward  the  vitreous  humor,  being  separated  from  it 
at  the  circumference  of  the  lens  by  a  space  called  the  canal  of  Petit. 

The  catfai  of  Petit  is  about  one-tenth  of  an  inch  wide.  It  is  bounded  in  front 
by  the  suspensory  ligament;  behind  by  the  vitre<ms  humor^  its  base  being  formed 
by  the  capsule  of  the  lens.  When  inflated  with  air  it  is  sacculated  at  intervals, 
owing  to  the  foldings  on  its  anterior  surface. 

The  (trterk'ti  of  the  glohe  of  the  eye  are  the  short,  long,  and  anterior  ciliary 
arteries  and  the  arteria  centralis  retina.  They  have  been  already  described  (see 
page  o72). 

The  eiUarii  veins  are  seen  on  the  outer  surface  of  the  choroid,  and  are  named, 
from  their  arrangement,  the  ventp  corticosw.  They  converge  to  four  or  live 
e(juidistant  trunks,  which  pierce  the  sclerotic  midway  between  tlje  margin  of  the 
cornea  and  the  entrance  of  the  optic  nerve.  Another  set  of  veins  accompany  the 
anterior  ciliary  arteries  and  open  into  the  ophthalmic  vein. 

The  ciliary  nerveat  are  derived  from  the  nasal  branch  of  the  ophthalmic  and 
from  the  ciliary  or  ophthalmic  cranirlion. 

Surgical  Anatomy.— Foreign  bodies  frefiuently  get  into  the  ennjunctival  sac  and  cause 
grcut  i>uiu.  especially  if  they  come  in  coutat't  with  the  corneal  snrt*ace  during  the  muvetuents  of 
the  lid  and  the  eye  on  each  other.  Tlie  eoujunotiva  is  freqneiilly  involved  in  severe  inimrieh  of 
tho  eyebair.  but  is  seldom  ruptured  alone  :  the  most  common  torui  of  injury  to  the  t-onjunetiva 
alone  is  from  a  burn,  either  fr»tm  fire,  strong  aoids,  or  lime.  In  these  tases  union  is  liable  to  take 
place  between  the  eyelid  and  the  eyeball  The  eonjnnctiva  is  often  the  seat  of  inflaumiJttion 
arising  from  manv  different  causes,  and  the  arrangement  of  the  conjunctival  vessels  should  l>e 
remembered  ns  atfijrding  a  means  of  diatrnosts  between  this  condition  and  injeftion  of  the  seleru- 
tic.  which  is  prest'ut  in  intlauimations  of  the  deeper  struetures  of  the  globe.  The  inflamed  eon- 
junrtiva  is  bright  red;  the  vessels  are  large  and  tortuous,  and  greatest  at  (he  cireumfercnce, 
shading  off  toward  the  eonieal  margin  ;  they  anastomose  freely  and  form  a  dense  network,  and 
they  can  be  emptied  or  displiice<l  by  gentle  pre*y<ure. 

From  a  surgical  point  of  view  the  cftrnea  may  be  regarded  as  consisting  of  three  layers :  I  H 
of  an  external  e{>iihelial  layer.  develo|M?d  from  the  epiblast,  and  contirmous  with  the  external 
epithelial  covering  of  the  rent  of  the  body,  and  thereft>re  in  its  lesions  resembling  tho.^i  of  the 
epidermis  and  siiperflcial  layers  of  the  derma;  ('J)  of  the  cornea  proper,  derived  from  the  nieso- 
blast,  and  assix-iated  in  its  diseases  with  the  flbni-vascular  structures  of  the  bo<ly  :  and  13)  the 
fKJsterior  eljistie  layer  with  its  endtithelium.  also  derived  from  the  ine.soblast  and  having  the 
characters  of  a  .sennis  mcnd»nine,  so  that  inflammation  of  it  rcpendjles  inflammation  of  the  other 
serous  and  synovial  memhmnes  of  the  body. 

The  cornea  contains  no  bliX>d -ves.se Is,  except  at  its  peripherj',  whore  numepjus  delicate 
loops,  derived  fnim  the  anterior  ciliary  arteries,  may  be  dcmonstnited  on  the  anterior  surface  of 
the  cornea.  The  rest  of  the  iHirnea  is  nouri.shed  by  lymph,  which  gains  acce».<  to  the  proper  sub- 
stance of  the  cornea  and  the  iHJSterior  layer  througli  the  .<nju-es  of  Fontana.  This  lack  of  a 
direct  blood-supply  renders  the  cornea  ver>'  upt  (o  inflame  in  the  cuchectic  and  ill  Jiourished.  In 
cases  of  granular  lids  there  is  a  peculiar  affection  of  the  cornea,  called  potinus,  in  which  the 
anterior  layers  of  the  cornea  become  vascularized,  ami  a  ricdi  network  of  blood-vessels  may  be 
seen  on  the  cornea;  and  in  interstitial  keratitis  new  vessels  extend  into  the  cornea,  givinc  it  a 
pinkish  hue,  to  which  the  term  "  salmon  patch  "  is  apjtlied.     The  cornea  is  richly  supplied  with 
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nerves,  derived  from  the  eiliar)%  which  enter  tlie  cornea  tlirrmgh  the  fare  part  of  tlio  Mlerat; 
aiul  form  itlexuaes  iM  the  stnmia,  termirmting  between  the  ejiiiheliiil  cells  by  free  ends  or  in  cor- 
puscle!*. In  Cii*3s  of  ^4aiicurua  the  ciliary  nerves  lujiy  he  ^ires.><e<l  ujion  as  they  course  between 
the  choroifl  and  sclonitic,  am!  the  cornea  becomes  nnajsthctic.  The  st-lcrotic  has  veiy  few  blood- 
vessels and  nerve-s.  The  hlood-vessels  are  derive<l  I'nnn  the  anterior  eiJiurj%  and  foiin  an  open 
glexus  in  its  substance.  Ah  they  ajtpr<>ach  the  corneal  margin  thb  arrangement  is  peculiar. 
oine  branehef?  puss  through  the  sclerotic  in  the  ciliary  body;  others  becoDie  superficial  and  lie 
in  the  episi.-leral  tissue,  and  form  arches,  by  anastomosing  with  each  other,  some  little  distance 
behind  the  corncEd  margin.  From  these  arches  numerous  straight  vessels  are  given  off,  which 
run  forward  to  the  cornea,  fonning  its  marginal  plexns.  In  infiammalioii  of  the  sclerotic  and 
episcleral  tissue  these  vessels  l>ecome  eonsjticuous,  itnd  form  a  {linkish  zone  of  straight  vessels 
radiating  from  the  corneal  margin,  couimonly  known  as  the  zone  of  ciliary  injeetion.  In  iufiuiu- 
mation  of  the  iris  and  <'iliary  body  this  zone  is  ^tresent,  since  the  sclerotic  speedily  beoonies 
involved  when  these  structures  arc  ujftame<i  But  m  intlammation  of  the  cornea  the  Siderotic  is 
seldom  much  affected,  though  the  cornea  atid  sclerotic  are  structnrally  continuous.  This  would 
ap]>ear  U\  be  due  to  the  tact  that  the  nutrition  of  the  cornea  is  denvcd  from  st  different  source 
from  that  of  the  sclerotic.  The  s<derotio  tuay  be  niptunxl  subcutnneonsly  without  any  lat-oratiou  of 
the  conjuuctivu,  and  the  rupture  usually  oceui"s  near  the  corneal  margin,  where  the  tunic  is  thin- 
nest. It  may  l>e  crmiplicated  with  lesions  of  adjacent  parts — laceration  of  the  choroid,  rvtinu, 
iris,  or  suspensor>'  ligament  of  the  tens — and  is  then  often  attended  with  lueniurrbage  into  the 
anterior  chamber,  which  masks  the  nature  of  the  ininrj'.  In  s*.imc  cases  the  lens  h;is  c8caj»eii 
through  the  rent  in  the  SL'lerotic,  and  has  been  found  under  the  ctuijunctiva.  Wound.s  of  the 
sclerotic  are  always  dangerous,  and  are  olk'u  followed  by  inflauiraation,  suppuratJon,  and  by 
sympathetic  ophthalmia. 

The  function  of  the  choroid  is  to  provi<le  nutrition  for  the  rctin,t  and  to  convey  vesiscls  and 
nerves  to  the  ciliary  body  and  iris.  Inflammation  of  the  choroid  is  therefore  followed  by  ^re 
disturbance  in  the  nutrition  of  the  n^titui,  and  is  attended  with  early  interference  with  vision. 
In  its  diseases  it  Wars  a  coni^idenible  analogy  to  those  which  affect  t!ie  skin,  and,  hke  it. 
is  one  of  tiie  places  from  whitdi  melanotic  sarcomata  may  grow.  These  tumors  contain  a  large 
amount  of  nigment  iti  their  cells,  and  grow  only  from  those  parts  where  pigment  is  naiurally 
prcv^tent.  'I he  choroid  may  l>e  ruptured  without  injury  to  the  other  tunics,  as  well  as  participa- 
ting in  general  injuries  id'  the  eyeball.  In  cases  of  uncomplicated  rupture  the  injurN*  is  usually 
at  its  ptisterior  i>art,  and  is  the  result  of  a  blow  on  the  front  of  the  eye.  It  is  attended  by  eou- 
sideranle  hauiiorrliagc,  which  for  a  time  may  obscure  vision,  but  in  most  cases  this  is  restored  as 
go«.>n  as  the  blood  is  alworbed. 

The  iris  is  the  seat  of  a  malformation,  termed  coltJ>oma,  wliich  ccmsists  in  a  deftciency  < 

cleft,  which  in  a  great  number  of  cases  is  clearly  due  to  an  arrest  iti  development.    In  these  oai 

it  is  found  at  the  lower  sisnect,  extending  directly  downward  from  the  pupil,  and  the  gap 
fretpiently  extends  through  tne  choroid  to  the  entnuiec  of  the  optic  nerve.  In  some  rarer  oaaes 
the  gat)  is  found  in  other  parts  of  the  iris,  and  is  then  not  asstx'iated  with  any  deficienej*  of  the 
chor<3iu.  The  iris  is  abundantly  suj)plied  with  blo<xI- vessels  and  nerves,  and  is  therefore  verj- 
prone  to  becotne  inflamed.  And  when  inflatned,  in  conse<]iience  of  the  intimate  relationship 
which  exists  Itetween  the  vessels  of  the  iris  and  clioroid  tliis  latter  tunic  is  verj'  apt  to  participiitc 
in  tlie  inflamrjiation.  And,  in  addition,  inflammation  of  adjacent  structures,  the  coniea  and 
sclerotic,  is  apt  to  spread  into  the  iris.  The  tris  is  covered  with  emtheiium,  and  |)artakes  of  the 
character  of  a  seroiw  membrane,  and.  like  these  structures,  is  liable  to  pour  out  a  f)la,stic  exuda- 
tion when  inflanted,  and  contract  adhesions,  either  to  the  cornea  in  fr<uit  ist/mrhin  untrrinr),  or 
to  the  caj)sule  of  the  lens  behind  (si/iuehta  postrrffn-}.  In  iritis  the  lens  may  become  involveiJ, 
and  the  condition  known  as  se<:on*lary  catariwt  may  tw  set  np.  Tumors  occasionally  commence  in 
the  iris;  of  these,  cysts,  which  are  usually  congenital  and  sarcomatous  tumors,  are  the 
most  ccunmon  and  rcejuire  removal,  tinmmata  are  not  imfrcfpictitly  found  in  this  «tva- 
tion.  In  s^une  Ibrms  of  injury  of  the  eyeball,  as  the  irupact  of  a  spent  nbot.  the  r^'ln^und  of  a 
twig,  or  a  blow  with  a  whip,  the  iris  may  be  detached  from  the  f'iliary  muscle,  the  amount  of 
detachment  varjiug  from  the  slightest  degree  to  the  separation  of  the  whole  iris  tbim  its  ciliary 
connection. 

The  retina,  with  the  exception  of  its  pigment-layer  and  its  vessels,  is  perfectly  transparent, 
so  as  U\  hi'  invisible  when  examined  by  the  ophthalmoscope,  so  that  its  diseased  conditions  aie 
rec«ignized  by  its  1(kss  of  transparency.  In  retinitis,  fV>r  instance,  there  is  more  or  less  denw  and 
extensive  opacity  of  its  structure,  and  not  un fny [tientlv  extra va-stitions  of  blood  into  its  sub- 
stance. Hremorrhages  may  tkino  lake  place  into  the  retina  from  ru{)ture  of  a  bliKKl-veasel  with- 
out infiamiuatioii. 

The  retiiia  may  l>ecome  displaced  from  effusiim  of  serum  between  it  and  tlie  choroid  or  by 
blows  on  the  eyeball,  or  may  occur  without  apjiarent  cause  in  nrogressive  myopia,  and  in  this 
case  the  ophthalmosoope  shows  an  ojiaque,  tremutous  cloud,  tjlioma.  a  fonu  of  8arooill*«  aod 
essentially  a  disease  of  early  life,  is  occasionally  met  with  in  connection  with  the  retina. 

The  lens  has  no  bbxKl-vessels,  nerves,  or  cimnective  tissue  in  its  structure,  and  thoreforr  is 
not  subject  to  those  morbid  changes  to  which  tissues  containing  these  structures  are  liable.  It 
does,  however,  present  certain  morbid  or  abnonnal  conditions  of  various  kinds.  Thus,  vuriation>« 
in  shape,  absence  of  the  whole  or  a  parr  of  the  lens,  and  displacements  are  amongst  it**  congeni- 
tal delects.  Opacities  may  otn-ur  frnrn  injury,  senile  changes,  malnutrition,  or  errors  in  gri»wth 
or  development.     Senile  changes  may  take  place  in  the  lens,  impairing  its  elasticity  and  r«ndci- 
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iutr  it  harder  tlian  in  youth,  so  that  its  curvature  can  only  be  altered  to  a  limited  extent  by  the 
Ciliarj'  muscle.  And,  fiually,  the  lens  mar  be  disilrwated  or  displaced  by  blows  ui^on  the  eyeball, 
and  its  relatioits  U>  surroundirij^  slmcture-s  altered  by  adhesioiLs  ur  the  pre!«8«re  of  new  growths. 
There  are  two  particular  regions-  of"  the  eye  which  require  special  notice:  one  of  these  is 
known  as  the  *"  filtratiun  area,"  and  the  other  as  the  "  dansertms  are^.  '  The  Jiffrotiim  ana  h 
the  circurucorneal  zone  iuimediately  in  front  of  the  iris.  Uarc  are  situated  the  cavernous  spai:«s 
of  Fontana.  which  contmunieate  with  the  canal  of  Sclileium.  throuirh  whieh  the  chief  transwda- 
tion  of  fluid  from  the  eye  is  now  believed  to  take  place.  The  (Itinf/erouti  area  of  thf  ti/e  is  the 
region  in  the  neii^hborhotxl  of  the  ciliary  body,  and  wounds  ur  injuries  in  this  situation  are 
peculiarly  dangerous  ;  for  intiamuiatiitn  of  the  ciliary  btjdy  is  liable  to  spread  to  many  of  the 
other  vstrnctnres  of  the  eye.  especially  to  the  iris  and  choroid,  which  are  intimately  connected  by 
nervous  and  vascular  supplies.  Moreover,  \voun<is  which  involve  the  ciliary  region  are  especially 
liable  to  be  followed  by  sympathetic  ophthaimia,  in  which  destructive  inflammation  of  one  eye 
is  excited  by  some  irritati«)n  in  the  other. 

The  Appendages  of  the  Eye. 

The  appendages  of  the  eye  (tutamina  oruli)  in  elude  the  eyebrows,  the  eyelids, 
the  conjunctiva,  and  the  lachi^ymal  apparatus — viz.  the  lachrymal  gland,  the 
lachrymal   sac,    and  the  nasal   duct. 

The  eyebrows  {sitpercilin)  are  two  arched  etninences  of  integument  which 
surmount  the  upper  ciretiiuference  of  the  orbit  on  each  side,  and  support  numer- 
ous short,,  thick  hairs,  directed  obliquely  on  the  surface.  In  structure  the  eye- 
brows consist  of  thickened  integument,  connected  beneath  with  the  Orbicularis 
pali>ebrarum,  Corrugator  supcrcilii,  and  Occijdto-frontalis  muscles.  These  mus- 
cles serve,  by  their  action  on  this  part,  to  control  to  a  certain  extent  the  amount 
of  light  admitted  into  the  eye. 

The  eyelids  {pfdpebriv)  are  two  thin,  movable  folds  placed  in  front  of  the 
eye,  protecting  it  from  injury  by  their  closure.  The  upper  lid  is  the  larger 
and  the  more  movable  of  the  two,  and  is  furnished  with  a  separate  elevator 
muscle,  the  Levator  palpefirrt'  superion'ju.  When  the  eyelids  are  opened  an 
elliptical  space  (tiinsura  pafpehrarum)  is  left  between  their  margins,  the  angles 
of  which  correspond  to  the  junction  of  the  upper  and  lower  lids,  and  are 
called  canfhL 

The  outer  c^tntkuu  is  more  acute  than  the  inner,  and  the  lids  here  tie  in  close 
contact  with  the  globe;  but  the  inner  atnthiis  is  ju'olonged  for  a  short  distance 
inward  towar<l  the  nose,  and  the  two  lids  are  separated  by  a  triangular  sjmce,  the 
Iiii'UH  hicltn/malt8.  At  the  eonimencement  of  the  lacus  lacbrymalis,  on  the  margin 
of  each  eyelid,  is  a  small  conical  elevation,  the  lacltrj/mal  papilla,  or  tubercle,  the 
apex  of  which  is  pierced  by  a  small  orifice,  the  puuetum  lachri/tnah\  the  com- 
mencement of  the  lachrymal  canal. 

The  rffi'httihfH  (c?7/*0  are  attached  to  the  free  edges  of  the  eyelitls  ;  they  are 
short,  thick,  curved  hairs,  arranged  in  a  double  or  triple  row  at  tlie  margin  of  the 
lids:  those  of  the  upper  lid,  more  numerous  and  longer  than  the  lower,  curve 
upward ;  those  of  tbe  lower  lid  curve  downward,  so  that  they  do  not  interlace  in 
closing  the  lids.  Near  the  attachment  of  the  eyelashes  are  the  openings  of  a 
number  of  glands,  ff lands  of  Mohf,  arranged  in  several  rows  close  to  the  free 
margin  of  the  lid.  They  resemble  in  structure  a  portion  of  a  sweat-gland,  and 
are  regardcil  as  the  modified    sweat-glands  of  tliis  region. 

Structure  of  the  Eyelids. — The  eyelids  are  composed  of  the  following  struc- 
tures, taken  in  their  order  from  wjthottt  inward  : 

Integument,  areolar  tissue,  fibres  of  the  Orbicularis  muscle,  tarsal  plate 
(cartilage),  and  its  ligament.  Meibomian  glands  and  conjunctiva.  The  upper  lid 
has,  in  addition,   the  aponeurosis  of  the  Levator  palpebrte. 

The  inttyument  is  extremely  thin,  and  continuous  at  the  margin  of  the  lids 
with  the  conjunctiva. 

The  i<(tJ>eut(in<'0U8  areolar  tissue  is  very  lax  and  delicate,  seldom  contains  any 
fat,  and  is  extremely  liable  to  serous  infiltration. 

The  fibres  of  the  Orhieularift  )rn(firh%  where  they  cover  the  palpebrie,  are  thin, 
pale  in  color,  and  possess  an  involuntary  action. 
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Tbe  tarsal phitt'H  (^rartifntji's)^  are  two  thin  elongated  plates  of  dense  connect- 
ive tissue  about  an  inch  in  length.  They  are  phiced  one  in  each  liil,  contribut- 
ing to  their  form  and  support. 

The  superior,  the  larger,  is  of  a  acniiltinar  fonii,  about  one-third  of  an  inch  in 
breadth  at  the  centre,  and  beemning  gnidnally  narrowerl  at  each  extremity.  Into 
the  anterior  surface  of  this  jilate  the  aponeurosis  of  the  Levator  palpebne  is 
attached. 

The  inferior  tarsal pfati\  tbe  snniller,  is  thinner  and  f)f  an  eUiptical  form. 

The  fWc  or  eiliart/  margt)}  of  these  plates  is  thick,  and  presents  a  perfectlv 
straight  edge.  The  attached  or  orbital  numfin  is  connected  to  the  circumference 
of  the  orbit  by  the  fibrous  membrane  of  the  lids  with  which  it  is  continuou.s.  The 
oufer  angle  of  each  plate  is  attached  to  the  malar  bone  by  the  external  palpebral 
or  tarsal  ligament.  The  inner  angles  of  the  two  plates  terminate  at  the  cnm- 
mencenient  of  the  lacus  lachrymalis,  being  fixed  to  the  margins  of  the  orbit  by 
the  tendo  oculi. 

Tbe  tarnal  h't/avu^ut,  or  fihroutt  ttiembratif  nf  the  lids,  is  a  layer  of  fibrous 
membrane  beneath  the  Orbicularis,  attached  marginally  to  the  edge  of  the  orbit, 
where  it  becomes  continuous  with  the  periosteum,  and  centrally  to  the  tarsal 
plate,  near  its  ciliary  margin,  with  the  tissue  of  which  it  is  continuous.  It  is 
thickest  and  densest  at  the  outer  part  r)f  the  orbit.  Fjjon  its  under  surface  is  a 
layer  of  unstriped  muscle,  which  in  the  uj»per  lid  passes  from  the  aponeurosis  of 
the  Levator  palftebric  muscle  to  the  tarsal  i>late.  This  ligament  serves  to  support 
the  eyelids,  and  retains  the  tarsal  plates  in  their  position. 

The  3L'ihftmian  i/himU  (Fig.  497)  are  situated  upon  the  inner  surface  of  the 
eyelids  between  the  tarsal  plates  and  conjunctiva,  and  may  be  distinctly  seen 
through  tbe  muc<uis  membrane  on  everting  the  eyelids,  presenting  the  appear- 
ance of  parallel  strings  of  pearls.  They  are  about  thirty  in  number  in  ihe  upper 
eyelid,  and  .somewhat  fewer  in  tbe  lower.  They  are  imbedded  in  grooves  in  the 
inner  surface  of  the  tarsal  plates,  and  correspond  in  length  with  the  breadth  nf 
each  plate;  they  are,  conscfjuently,  longer  in  the  upper  than  in  the  lower  eyelid. 
Their  ducts  open  on  the  free  margin  of  the  lids  by  minute  foramina,  which  cor- 
respond in  number  to  the  follicles.  The  peculiar  parallel  arrangement  of  the5 
glands,  side  by  side,  forma  a  smooth  layer  adapted  to  the  surface  of  the  globe,! 
over  which  they  constantly  glide.  The  use  of  their  secretion  is  to  prevent  adhe- 
sions of  the  lids. 

Structure  of  the  3fcibomian  Glands. — These  glands  are  a  variety  of  the  cuta- 
neous sebaceous  glands,  each  consisting  of  a  single  straight  tube  or  follicle,  hav- 
ing a  csecal  teritiinatioti,  and  with  numerous  small  secondary  follicles  opening 
into  it.  Tbe  tubes  cimsist  of  basement  merabrane,  covered  by  a  layer  of  scalv 
epithelium ;  the  secondary  follicles  are  lined  by  a  layer  of  polyhedral  cells  con- 
tinuous with  the  cells  of  the  tube.  The  remainder  of  tbe  follicle  is  filled  with 
large  polyhedral  cells  charged  with  fkt.  They  are  thus  irlentical  in  structure 
with  the  sebaceous  glands. 

The  conjunctiva  is  tbe  mucous  membrane  of  the  eye.  It  lines  the  inner  surface 
of  tbe  eyelids,  and  is  rcflcctetl  over  tbe  fore  part  of  the  sclerotic  and  cornea.  In 
each  of  these  situations  its  structure  presents  some  peculiarities. 

The  palpebral  portion  of  the  conjunctiva  is  thick,  opa<|ue,  highly  vascular,  an<l 
covered  with  numerous  papillae,  its  deejier  parts  presenting  a  considerable  amount 
of  lymphoid  tissue.  At  the  margin  of  the  lids  it  becomes  continuous  with  the 
lining  membrane  of  the  ducts  of  tbe  Meibomian  glands,  and,  through  the  lachr\Tnal 
canals,  with  the  lining  membrane  of  the  lachrymal  sac  and  nasal  duct.  At  the 
outer  angle  of  the  upper  lid  it  may  be  traced  along  tbe  lachrymal  ducts  into  the 
lachrymal  gland,  and  at  the  inner  angle  of  the  eye  it  forms  a  *iemilunar  fdd. 
the  plica  semilunaris.  The  folds  formed  by  tbe  reflection  of  the  conjunctiva  frnm 
the  lids  on  to  the  eye  are    called    the    superior  »nd  inferior  paljubral  folfis,  ihe 

'  Recent  oWrvntJrms  have  proved  that  the  so-oalled  "  tarsal  cartilag^cM"  Jo  notcuntjitn  wiy  caili- 
Iflge-celb,  uiid  ihat  the  name  is  a  mUnomer. 
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former  being  the  deejier  of  the  two.  Upon  the  »deroiic  the  conjunctiva  is  loosely 
connected  to  the  globe:  it  becomes  tliitiiier,  loses  its  jiafiillary  structure,  is 
transparent,  and  only  slightly  vascular  in  health.  I'pou  the  eoruta  the  con- 
junctiva consists  only  of  epithelium,  constituting  the  anterior  layer  of  the  cornea 
(conjunctival  eiiitheliuni)  already  described  (see  pa*;e  85rj).  Lifmphaticit  arise  in  the 
conjunctiva  in  a  tlelicate  zone  around  the  cornea,  from  which  the  vessels  run  t»» 
the  ocular  conjunctiva. 

At  the  point  of  retiection  of  the  conjunetivii  from  the  lid  im  to  the  ;rhibeof  the 
eye,  termed  the/>r»/*.r  iutnjHnctivtt,  are  a  number  of  mucous  glands  whith  are  much 
convoluted.     They  are  chietly  found  in  the  upper  lid,     (Hher  glands,  analogous  to 


Puncia  Infhrtfmnlia.' 


.^/s 


Fni-  i\}'.—7hv  MeitHjmittii  KbiiKl>.  etc.,  m'l-u  from  tin-  iiiniT  surfat'e  of  the  eyelids, 

lym]»hf)id  follicles,  and  called  by  Henle  trachmnft  ffJaufh.  are  found  in  the  con- 
junctiva, and,  siccording  to  Strohmeyer,  are  chiefly  situated  near  the  inner  cantlius 
of  the  eye.  They  were  first  described  by  Brush,  in  his  description  of  Peyer's 
patches  of  the  small  intestines,  as  "  identical  structures  existing  in  the  under  eye- 
lid of  the  ox." 

The  nerves  in  the  conjunctiva  are  numerous  and  foj-m  rich  plexuses.  According 
to  Krause,  they  terminate  in  a  peculiar  form  of  tactile  corpuscle,  which  be  terms 
the  ""  terminal  bulb." 

The  rftruuruhi  hchrf/malis  is  a  small,  reddish,  coriicabshaped  body,  situated  at 
the  inner  canthus  of  the  eye,  und  filling  up  the  .small  triangular  space  in  this  sitim- 
tion,  the  hru»  laehrffmaUs.  It  consists  of  a  cluster  of  follicles  similar  in  structure 
to  the  Meibomian,  covered  with  mucous  membrane,  and  is  the  source  of  the  whitish 
secretion  which  constantly  collects  at  the  inner  angle  of  the  eye.  A  few  slender 
hail's  are  attached  Ut  its  surface.  On  the  outer  side  of  the  caruncida  is  a  slight 
semilunar  fold  of  mucous  membrane,  the  concavity  of  which  is  directed  ti>ward  the 
cornea;  it  is  called  the  ph'ctf  ^emihtnarts,  Miiller  found  snjooth  muscular  fibres 
in  this  fold,  and  in  some  of  the  domesticated  animals  a  thin  jtlate  of  cartilage  has 
been  discovered.  This  structure  is  considered  to  be  the  rudiment  of  the  third  eyelid 
in  birds,  the  membrttna  nictitang. 

The  Laclurymal  Apparatus  (Fig, 498). 

The  lachrymal  apparatus  consists  of  the  lachrymal  gland,  which  secretes  the 
teara,  and  its  excretory  ducts,  which  convey  the  fluid  to  the  surface  of  the  eye. 
This  fluid  is  carried  away  by  the  lachrymal  canals  into  the  lachrymal  sac.  and  along 
the  nasal  duct  into  the  cavity  of  the  nose. 

The  laclirynial  gland  is  lodged  in  a  depression  at  the  outer  angle  of  the  orbit, 
on  the  inner  side  of  the  external  angular  process  of  the  frontal  bone.     It  is  of  an 
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oval  form,  about  the  size  and  shape  of  an  jilmamL  Its  upper  convex  sui-face  is  iT 
Contact  with  the  periosteum  of  the  orbit,  to  which  it  is  eoniiected  by  a  few  fibrous 
Itunds.  Its  under  concave  surface  rests  upon  the  couvexity  <>f  the  eyeball  and 
upon  the  8uj)crior  and  Externiil  recti  rausctes.  Its  vessels  and  nerves  enter  its 
posterior  border,  whilst  its  anterior  margin  is  closely  adherent  to  the  back  part  of 
the  upper  eyelid,  where  it  is  covered  to  a  slight  extent  by  the  reflection  of  the  con- 
junctiva. The  fore  part  (nf  the  «i;land  is  separated  from  the  rest  by  a  fibrous  septum  ; 
hence  it  is  sometimes  described  as  a  separate  lobe,  called  the  pal pi'hrnl  portion  of 
iJti-  (fhifid  {ai'vcKSorj/  iflnnd  of  RosentnUHtr).  Its  ducts,  about  seven  in  number, 
rjin  oblii|uely  beneath  the  mucous  membrane  for  a  sli(»rt  <listance,  and,  separating 
from  each  other,  open  by  a  series  of  minute  orifices  on  the  upper  and  outer  half 


Ptiticta  tachri/niftUa.- 


FiG.  4i»8.— Tho  lachrymal  appoiratus.    lilpht  sido, 

of  the  conjunctiva  near  its  reflection  on  to  the  globe.     These  orifices  are  arrange 
in  a  row,  so  as  to  disperse  the  secretion  over  the  surface  of  the  membrane. 

iStrit/inri'  of  tjftf  Lnrhrtfnml  GfamL — In  structure  and  genei'al  appearance  the 
lachrymal  resembles  the  serous  salivary  glands  (page  908).  In  the  recent  state  the 
cells  are  so  crowded  with  granules  that  their  limits  can  hardly  be  defined.  They 
contain  an  oval  nucleus,  and  the  cell-protoplasm  is  finely  fibrillated. 

The  lachrymal  canals  commence  at  the  minute  orifices,  juKwc/a  la/yhtymaiia, 
on  the  summit  of  a  small  ctuiical  elevation,  the  htfhnpiuri  pt^ptlh,  seen  on  the 
margin  of  the  lids  at  the  outer  extremity  of  the  lacus  lachrymalis.  The  ftitperi'ir 
canal,  the  smaller  and  shorter  of  the  two.  at  first  ascends,  and  then  bends  at  an 
acute  angle,  and  passes  inward  and  downward  to  the  hichr^'mal  sue.  The 
inferior  vanal  at  first  descends,  and  then,  abruptly  changing  its  course,  passe* 
almost  horizontally  inward  to  the  lachrymal  sac.  These  canals  are  dense  and 
elastic  in  structure  and  SHuiewhat  dilated  at  their  angle.  The  mucous  membmoe 
is  covered  with  scaly  epithelium. 

The  laclii^iLal  sac  is  the  u)»per  dilated  extremity  of  the  nasal  duel.,  and  is 
lodged  in  a  deep  groove  forme(l  by  the  lachrymal  hone  and  nasal  proce.ss  of  the 
superior  maxillary.  It  is  oval  in  form,  its  upper  extremity  being  closed  in  anil 
rounded,  whilst  below'  it  is  continued  into  the  nasal  duct.  It  is  covered  by  a  fibrous 
expansion  derived  from  the  tendo  oculi.  and  on  the  inner  side  it  is  cro.ssed  by  ih^ 
Tensor  tarsi  muscle  (Horner's  muscle,  page  '597),  which  is  attached  to  the  ridge 
on  the  lachrymal  Wme. 

Structure. — It  consists  of  a  fibrous  elastic  coat,  lined  internally  by  mucous 
membrane,  the  latter  being  continuous,  through  the  laehrymal  canals,  with  the 
mnci»ns  lining  of  the  conjunctiva,  and,  through  the  nasal  duct,  with  the  pituitarv 
membrane  of  the  nose. 


77/ E   LA  Cnn  J  MA  L    A  PP.  1  PA  TVS. 


873 


The  nasal  duct  is  a  membninous  canal,  almnt  three-ijuarters  ()f  an  inch  in 
leiigtli,  which  extends  from  the  lower  j>art  of  the  lachrymal  sac  to  the  inferior 
meatus  of  the  noae,  where  it  terminates  by  a  suiuewliut  exjmiuled  orifice,  |trovi(led 
with  an  imperfect  valve,  the  valve  of  Ihuuer,  finmed  by  the  mucous  membrane*  It 
is  contained  in  an  osseous  canal  formed  by  the  superior  maxillary,  the  lachrymal,  and 
the  inferior  turbinated  bones,  is  narrower  in  the  middle  than  at  each  extremity, 
and  takes  a  direction  downward,  backward,  and  a  little  outward.  It  is  lined 
by  muciois  membrane,  which  is  continuous  below  with  the  pituitary  lining  of  the 
nose.  This  membrane  in  the  lachrymal  sac  and  nasal  duct  is  covered  with  ciliated 
epithelium  as  in  the  nose. 

Surface  Form. — The  palpebral  fissure,  or  f>i>enin^  between  the  eyiliils,  is  elliptieal  in  shape, 
and  iUffer>5  in  size  in  different  individuals  an«l  in  different  raees  uf  miitjkind.  In  the  Mougohan 
raees,  for  instance,  the  opening  is  very  small,  merely  a  narrow  fissure,  and  thi.s  makes  the  eve- 
ball  appear  siuall  in  these  races,  wlicreas  the  sixe  uf  the  eye  is  relutively  ver>'  constant.  The 
normal  direetitin  of  the  fissure  is  slightly  oblioue.  in  a  direction  upward  and  ontwanl.  so  that  the 
outer  angle  is  an  a  slightly  higher  level  than  tlic  iniuT.  This  is  e8f»eeially  nutieeahle  in  the  Moii- 
t'oltiin  races,  in  whom,  owing  to  the  upward  projeetion  of  the  malar  bone  and  the  shortness  of 
the  external  aneular  prot-css  of  the  front:il  lK>ne,  the  tiir^d  jilate  of  the  U))per  lid  is  ntised  at  its 
outer  part  and  gives  an  oblique  direction  to  the  ])ulpehral  fiKsure. 

W  lien  the  eyes  are  directed  forward,  as  in  ordmarj'  vision,  the  upper  part  of  the  cornea  is 
wvered  by  the  upper  lid,  and  the  lower  margin  of  the  cornea  eorrespon<l.><  to  the  level  of  the 
lower  lid,  Sf>  that  about  the  lower  three- fourths  of  the  cornea  is  exposed  under  onlinary  cir«nui- 
stances.  On  the  margins  of"  the  lids,  alwuL  a  rpuirter  <d'an  incb  from  the  iiuicr  eanthus,  are  two 
small  openings,  the  pftuffn  hrfin/tntih'a.  the  eorameneement  of  the  lachrymal  canals,  'fhey  are 
best  seen  hy  everting  the  eyelids.  In  the  natural  condition  they  are  in  et>ntact  with  the  con- 
junctiva of  the  eyeball,  and  are  maintained  in  this  jHi-sition  by  the  Tensor tarvsi  muscle,  so  that 
the  tears  running  over  the  surface  of  the  gloljc  easily  find  (heir  way  into  the  luchrymal  canals. 
The  position  of  the  lachrymal  sac  into  which  the  canals  open  is  indicated  by  a  little  tubercle 
(page  22<5|,  which  is  plaitdy  to  he  felt  on  the  lower  margin  of  the  orbit.  The  lachrymal  sac  hes 
immediately  aW>vo  and  to  the  inner  ."iido  i>t"  this  tubercle,  and  a  knife  pa.ssed  through  the  skin 
in  this  situation  woidd  open  the  cavity.  The  posiiiim  of  the  lachrymal  site  may  also  be  indicated 
l»y  the  tendo  ocnh  or  internal  tarsal  ligament.  If  both  lids  be  drawn  outward,  so  as  tu  tense  the 
skin  at  the  ituier  angle,  a  j»rominent  conl  will  be  H:en  Itcneath  the  tightened  skin.  This  t.s  the 
ffuiffo  ocufu  which  lies  immediately  over  the  lachrymal  sac,  bisecting  it,  and  thus  forming  a  use- 
ful guide  to  its  sitnution.  A  knife  entered  immediately  beneath  the  tense  cortl  would  open  the 
lower  part  of  the  sac.  A  probe  introtluced  through  this  openinc  can  he  readily  jia.ssed  ilown- 
wurd  through  the  duct  into  the  infcrtftr  meatus  of  tlie  nose.  The  direction  of  the  duct  i.*  down- 
wanl,  outward,  and  backward,  and  tins  course  should  l»e  lx>rne  in  mind  in  passing  the  probe, 
otherwise  the  point  maybe  driven  through  the  thin  bony  wails  of  the  canal.  A  convenient 
plan  is  to  rlirect  the  profw  in  such  a  manner  that  if  it  were  pushed  onwani  it  would  strike  the 
first  nnjlar  tooth  of  the  lower  jaw  on  the  same  side  of  the  body.  In  other  words,  the  surgeon 
standing  in  front  of  his  patient  should  carry  in  his  mind  the  position  of  the  first  molar  tooth, 
and  should  push  his  probe  onward  in  such  a  way  its  if  he  desired  to  reach  this  structure. 

Beneath  the  internal  angular  process  of  the  front.^1  f>one  the  pulley  of  the  SujM-rior  oblirjuc 
muscle  of  the  eye  can  Ihj  plainly  felt  by  pushing  the  finger  backward  between  the  upjH'r  ami 
inner  angle  of  the  eye  and  the  r<jof  of  the  orbit:  passing  backward  and  outward  from  this 
pullev,  the  tendon  can  be  felt  for  a  short  distance. 

Surgical  Anatomy. — The  eyelids  an-  i^anposed  of  various  tissitcs,  and  conse<pJiently  are 
liable  to  a  variety  of  disciise.'*.  The  skin  which  covers  them  is  exceedingly  thin  and  delicate,  and 
is  8up|>orted  on  a  quantity  of  loose  and  lax  8ubcutane*:)us  tissue  which  contains  no  fat.  In  conse- 
quence of  this  it  is  very  freely  movable,  and  is  liable  to  be  drawn  down  by  the  contraction  of 
neighboring  cicatrices,  and  thus  prodiu^e  an  cversion  of  the  lid  known  as  ei-trnpioii.  Inversion 
of"  tfie  lids  itittropifin)  from  spti-nm  of  the  Orbicularis  palpebrarnin  or  from  chriinic  inflammation 
of  the  pal|vcbral  conjunctiva  may  also  occur.  The  eyelids  are  richly  supplied  with  bliKnl,  and  are 
often  fbe  seat  of  vasenlar  growths,  such  as  na?vi.  Rodent  ulcer  also  tre<|Uently  commences  in 
this  situation.  The  loose  cellular  tissue  beneath  the  skin  is  liable  to  become  exten.sive.ly  infil- 
tnited  either  with  blood  or  inflammatory  products,  prodm-ing  ver\-  great  svvellirrg.  Even  from 
very  slight  injuries  to  this  tis.«(ue  the  extravasation  orlilood  may  be  so  great  as  to  produce  consid- 
erable swelling  of  the  Hds  and  complcle  closure  of  the  eye.  and  the  sjiuie  is  the  ease  when  inllam- 
iiiatorj-  products  are  ponred  out.  Tnc  follicles  of  the  eyelashes  or  the  settiiccons  glands  ass<xnated 
with  these  follicles  may  be  the  seat  of  inHammution.  constituting  the  ordinary  "sty."  The 
Meibomian  glatids  are  affwted  in  the  so-called  "  tarsyil  tuujor ;  '*  the  tumor,  accorditig  to  .Mtme. 
being  caused  by  the  retained  secretion  of  tlicsc  glands;  by  othen*  it  is  believed  to  he  a  neoplasm 
connected  with  the  gland.  The  ciliar>'  folliiles  are  h able  t*i  become  inflamed,  constituting  the 
di-seiuse  known  as  Urpharitin  ct'h'an's^  or  **  blear-eye."'  Irregular  or  disonlerly  growth  of  the  eye- 
lashes not  unfreqnently  occurs,  some  of  them  lx>ing  turned  toward  the;  eyeball  and  prcxlucuig 
inflanuiiation  arjcl  ulceration  of  flic  cornea,  a»nl  possibly  eventually  complete  destruetum  of  the 
eye.     The  Orbicularis  paliiebrarum  may  lie  the  .seat  of  spasm,  either  in  the  form  of  slight  quiv- 
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ering  of  the  lids  or  repeafcfl  twitchiiics.  nioHt  commonly  tine  to  errors  of  refraction  in  children, 
(it  ttjore  wmtinuims  spawtu.  due  to  smiie  irritation  of  tbo  fifth  or  hcyonth  cranial  nerve.  The 
Orbicularis  may  be  i)aralj"/e<l,  "rfiicraUy  assoviatctl  with  paralysis  of  the  other  tacial  niuscle!*- 
Under  tbe«e  eirciims lance*  the  patient  is  unable  to  ck•^<e  the  lids,  and,  if  he  attempts  to  d<>  sti. 
rolls  the  eyeball  upward  under  the  upper  li<J.  The  tears  overflow  frnni  displacement  of  the 
lower  Ud,  and  the  eoitiunetiva  and  cornea,  beinj:  eonjjtantly  expo.si'^l  and  the  patient  Ijeinp  unabl*- 
to  wink,  IwHiomc  irritated  from  dust  and  foreign  btidies.  In  ]Ktndyi«is  of  the  1^'vator  palpebni? 
8U|)erioris  there  is  drooping  of  \\w  upjH^r  eyt-lid  and  other  svnii)lonis  of  implication  of  the  thin! 
nerve.  The  eyelids  mav  be  the  seat  n\'  bruises.  w<nmdH.  or  liunis,  Tii  these  latter  injuries  adhe- 
«ions  of  the  margins  ot*  the  lids  to  each  other  or  adhesion  of  t!ie  lids  to  the  glol>e  may  tjike 
place.  The  eyelitls  are  sometimes  the  .seat  of  entph\.sema  after  fracture  id"  wnne  of  the  thin 
ijones  forming  the  inner  wall  ol'  the  orbit.  If  shortly  after  sucb  an  injury  the  patient  blows  hi* 
no»e,  air  m  foreed  from  the  nostril  thwutrh  the  lacerated  structuns  into  the  connective  tissue  of 
the  eyelids,  which  snddeidy  swell  up  and  presjcnt  tlie  ]>eeuliar  crackling  charncteristic  of  this 
affection. 

The  lachrymal  gland  i.n  oceanionally,  though  rarely,  the  seat  of  inflammation,  either  aioite 
or  chronic;  it  is  al.*»  sometimes  the  seat  of  tumors,  benign  or  nmhi-nant.  and  for  these  ma.v 
require  removal.  Thi.**  may  l)e  done  by  an  incision  through  the  akin  iust  below  the  eyebrow, 
and  the  glaml.  being  invested  witli  a  special  cap.nide  of  it.s  own,  may  he  iwdated  and  remove*! 
without  opening  the  general  cavity  of  uie  orbit.  The  eaniiliculi  may  Iw  obstrueted,  eitlier  «>  a 
oongenital  defect  or  hy  some  foreign  hotly,  as  an  eyelash  or  a  daervolith,  causing  the  tears  to  run 
over  the  cheek.  The  eanalieuh  may  also  become  occluded  as  the  result  of  burns  or  injury ;  over- 
fictw  <d^  the  tears  may  in  addition  result  from  deviation  of  the  puncta  or  from  chronic  inflamma- 
tion of  the  laehr>;mal  sac.  This  kiter  condition  is  .set  up  by  .s<»me  obstruction  to  the  nasal  <lnct 
frequently  (H?curnng  in  tubercular  suhjrt'ts.  In  con.«e<|uence  of  this  the  tearsand  mucus  ac^cumu- 
late  in  the  hudirymal  .sac,  distending  it.  Suppuration  in  the  lacbrjinal  sac  is  si^metinies  met 
with  ;  this  may  Iw  the  sequel  id'  a  chronic  innammation  ;  or  may  meur  aft<'r  some  of  the  eru]>* 
tive  levers  in  ca.ses  where  the  laehrymal  pas.sage.s  were  previously  quit*:  liealthy.  It  may  lead  to 
lachrymal  liitula. 

THE  EAE. 

The  organ  of  bearing  is  divisible  into  three  parts — the  external  ear,  the  middle 
ear  or  tympannm,  and  the  internal  ear  or  labyrinth. 

The  external  ear  consists  <d"  an  expanded  portion  named  pinna  or  aurielc,  and 
the  amlitorv  canal,  or  ttwatits.  The  former  .serves  to  collect  the  vibrations  of  the  air 
by  which  .sound  is  produced  ;  the  latter  conducts  those  vibrations  to  the  tympaiiuin. 

The  pinna,  or  auricle  (Fig.  4lbH),  is  of  an  ovoid  form,  with  ns  larger  end  directed 
upward.  Its  tuiter  surface  is  irregularly  concave,  directed  .slightly  foixvard,  and 
presents  nuinenuis  eminences  and  depressions  which  result  from  the  foldings  of  its 
fibro-cartilagincuis  element.  To  each  of  the.sc  names  have  been  assigned.  Thus 
the  external  |»romincrit  rim  of  the  auricle  is  called  the  firiij.  Another  curved 
]>rouiineuce.  parallel  with  and  in  front  of  the  helix,  is  called  the  nntiheiij- :  this 
bifurcates  above,  so  as  to  enclose  a  triangular  depression,  tliQ  /ohho  of  the  antihfUx, 
The  narrow  curved  depression  between  the  helix  ami  antihelix  is  called  the/owti 
of  the  helix  {fi'axtt  ifutomitiaffi  or  xraphoidtui) ;  the  antihelix  describes  a  curve 
round  a  deep,  ca[iaci(ms  cavity,  the  cmwha,  which  is  partially  divided  into  two 
part.s  by  the  comtnenceuirnt  of  the  helix.  In  front  of  the  concha,  and  prnjecting 
backward  over  the  meatus,  is  a  small  jminted  eminence,  the  traguts,  so  called 
from  its  being  generally  covered  on  its  under  surface  with  a  tuft  of  hair  resem- 
bling a  goat's  beard.  Ojjposite  the  tragus,  and  sei)arated  from  it  by  a  deep  notch 
{incisura  /«fcr/rrt//fVf/)  is  a  small  tubercle,  the  antitratp(».  Bebiw  this  is  the  lohutr^ 
composed  of  tough  areolar  and  adipose  tissue,  wanting  the  firmness  and  elasticitv 
of  the  rest  of  the  pinna. 

Structure  (//  the  /*//<;/*/,— The  pinna  is  composed  of  a  thin  plate  of  yellow  fihro- 
cartilage  covered  with  integument,  and  connected  to  the  surrounding  ]iarts  by  the 
extrinsic  ligaments  and  muscles,  and  to  the  comtnencemeut  of  the  external 
anditory  canal. 

The  infeifutnerif  is  thin,  closely  adherent  to  the  cartihige,  and  furnished  with 
sebaceous  glands,  which  are  most  numenuis  in  the  concha  and  scaphoid  foBsa. 

The  f'nrlihifie  of  (fie  pinna  consi.sts  of  one  single  piece:  it  gives  form  to  thi* 
part  of  the  ear,  and  upon  its  surface  are  found  all  the  eminences  and  depre$(8ioh.s 
above  described.  It  does  not  enter  into  the  construction  of  all  parts  of  the 
auricle;   thus  it  does  not  form  a  constituent   part  of  the  lobule;   it  is  deficient 
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also  between  the  tragus  and  beginning  of  thu  be!ix,  the  noich  between  them  being 
filled  up  by  dense  fibrous  tissue.  At  the  front  part  of  rhe  pinna,  where  the  helix 
bends  upward,  is  a  small  projection  of  cartilage,  called  the  process  of  the  hefh'. 
The  cartilage  of  the  pinna  presents  several  intervals  or  fissures  in  its  substance 
which  partially  separate  the  different  parts.  The  fissure  of  the  helix  is  a  ishori 
vertical  slit  situated  at  the  fore  part  of  the  jiinna,  immediately  behind  a  small 
conical  projection  of  cartilage,  opposite  the  first  curve  of  the  helix  (process  of  the 
helix).  Another  fissure,  the  fissure  of  the  tragus,  is  seen  upon  the  anterior  sur- 
face of  the  tragus.  The  antihelix 
is  divided  below,  by  a  deep  fissure, 
into  two  parts :  one  part  termi- 
nates by  a  pointed,  tail-like  ex- 
t re m i  ty  (  p roccm it^  tutmiatnif)  ;  the 

other  is  continuous  with  the  anti-  

tragus.      Tlie    curtilage    of    the  \^Wi\\\Ty 
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Flo.  4».— The  pUiiiH.  or  auricle.  Fra.  500.— The  muscleB  of  the  pinna. 

Outer  siirfuee. 

piuna  is  very  pliable,  elastic,  of  a  yellowish  color,  and  belongs  to  that  form  of 
cartilage  which  is  known  under  the  name  of  yellow  fibro-cartilage. 

The  lujamenU  of  the  pinna  consist  of  two  sets :  1.  The  extrinsic  set,  or  those 
connecting  it  to  the  side  of  the  head.  2.  The  intrinsic  set,  or  those  connecting  the 
various  parts  of  its  cartilage  together. 

The  ertnnsk'  htfamc?its,  the  most  important,  are  two  in  number,  anterior  and 
posterior.  The  autenor  ligament  extends  from  the  process  of  the  helix  to  the  root 
of  the  xygoma.  A  few  fibres  connect  the  tragus  to  the  root  of  the  zygoma.  The 
poHterior  fitptment  passes  from  the  posterior  surface  of  the  concha  to  the  outer 
sui'face  of  the  mastoid  process  of  the  temjtoral  hone. 

The  intritiHir  ligammtf^  are  also  two  in  number.  Of  these,  one  is  u  strong 
fibrous  band  stretching  across  fi-om  the  tragus  to  the  coramencement  of  the  helix, 
com[)leting  the  meatus  in  front  and  partly  encircling  the  boundary  of  the  concha; 
the  other  extends  between  the  concha  and  the  processus  caudatus. 

The  mu9oh'n  of  the  pinna  (Fig.  477)  consist  of  two  sets  :  1.  The  ertrinsic, 
which  connect  it  with  the  side  of  the  head,  moving  the  pinna  as  a  whole — viz.  the 
Attollens,  Attrahens,  and  Ketrahens  uurem  (page  -W)) ;  and  2.  The  intrinitic,  which 
extend  from  one  part  of  the  auricle  to  another-^viz. : 

llelicis  major.  Antitragicus. 

Ilelicis  minor.  Transversus  auriculte. 

Tragicus.  Ohliquua  auris. 
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The  Mu»ruht»  hellcin  nmjor  is  a  narrow  verticiil  band  of  mnsciilar  fibres,  situate 
upon  the  anterior  margin  of  the  helix.  It  arises  below  from  the  [o-ocess  of  the 
bclix,  and  is  inserted  into  the  anterior  border  of  the  helix,  just  where  it  is  about 
to  curve  backward.     It  is  prettv  constant  in  its  existence. 

The  Mitnenlng  helici»  minor  is  an  obliiiue  fasciculus,  attached  to  that  part  of 
the  helix   which   commences  from   the  bottom  of  the  concha. 

The  7V(tiftf'iiH  is  a  short,  flattened  band  <»f  muscular  fibres  situated  upon  the 
outer  surface  of  the  tragus,  the  directirui  of  its  fibres  being  vertical. 

The  Antitmrp'i'us  arises  from  the  (mier  part  of  the  aniitragus:  its  fibres  arc 
inserted  into  the  processus  caudatus  of  the  helix.  This  muscle  is  usually  very 
distinct. 

The  Transvergus  aurictihr  is  placed  on  the  cranial  surface  of  the  piDna.  It 
consists  *>f  radiating  fibres,  j)artly  tendintuis  and  partly  muscular,  extending  from 
the  convexity  of  the  concha  to  the  prominence  correspcmding  with  the  groove  of 
the  helix. 

The  Oblifftns  auris  (TotM)  consi.sts  of  a  iew  fibres  extending  from  the  upper 
and  back  part  of  the  concha  to  the  convexity  immediately  above  it. 

The  arteries  of  the  pinna  are — the  posterior  auricular  from  the  external  carotid, 
.the  anterior  aui-icular  from    the    temporal,   and  an    auricular  branch   from   the 
occipital  artery. 

The  vfinn  accompany  the  corresponding  arteries. 

The  nerves  are — the  auricularis  magnus,  from  the  cervical  plexus  ;  the  posterior 
auricular,  from  the  facial  to  the  muscles  of  the  pinna;  the  anricular  branch  of 
the  pneumogastric ;  the  auriculo-remporal  branch  of  the  inferior  maxillary  nerve; 
tiie  oceipitalts  minor  from  the  cervical  plexus;  and  the  occipitalis  major  or  internal 
branch  of  the  jtosterior  division  of  the  second  cervical  nerve. 

The  Auditory  Canal  {meatus  anditorinn  extenms)  (Fig.  500)  extends  from  thr 
bottom  of  the  concha  to  the  membraua  tynipani.  It  is  about  an  inch  and  a 
(quarter  in  length,  its  direction  is  obliipiely  forward  and  inward,  and  it  is  slightlr 
curved  upon  itself,  so  as  to  be  higher  in  the  middle  than  at  either  extremity,  ft 
forms  an  oval  cylindrical  canal,  the  greatest  diameter  being  in  the  vertical  direction 
at  the  external  orifice,  hut  in  the  truuKverse  direction  at  the  tympanic  end.  The 
calibre  of  the  canal  is  narrowest  about  the  middle.  The  membrana  tynipani.  which 
occupies  the  termination  of  the  meatus,  is  obliquely  directed,  in  consef|uence  of 
which  the  floor  of  the  canal  is  longer  than  the  roof,  and  the  anterior  wall  longer 
than  the  posterior.  The  auditory  canal  is  foi^med  partly  by  cartilage  and  mem- 
brane, and  partly  by  bone,  and  is  covered  by  skin. 

The  fartiht(jiw>m  portio/i  is  about  half  an  inch  in  length,  being  rather  less  than 
half  the  canal  ;  it  is  fonne<l  by  the  cartilage  of  the  concha  and  tragus,  prolonged 
inward,  and  firmly  attached  to  the  circumference  of  the  auditory  process  of  the 
temporal  bone.  The  cartilage  is  deficient  at  its  upper  and  back  part,  its  place 
being  supplied  by  fibrous  membrane.  This  part  of  the  canal  is  rendered  extremely 
movable  by  two  or  three  dee]j  fissures  (incisunv  Santon'ni),  which  extend  through 
the  cartilage  in  a  vertical  direction. 

The  ottseousi  port  ion  is  about  three-rpiarters  of  an  inch  in  length,  and  narrower 
(ban  the  cartilaginous  jjortion.  It  is  directed  inward  and  a  little  forwartl. 
forming  a  slight  curve  in  its  coui-se,  the  convexity  of  which  is  upward  and  bHck- 
ward.  Its  inner  end,  wltich  communicates,  in  the  dry  bone,  with  the  cavity  of 
the  tympanum,  is  smaller  than  the  outer  and  sloj>ed.  the  anterior  wall  projecting 
beyond  the  posterior  about  two  lines;  it  is  marked,  except  at  its  upper  part,  by  a 
narrow  groove  for  the  insertion  of  the  membrana  tympani.  Its  outer  end  i» 
dilated,  and  rough,  in  the  greater  part  of  its  circumference,  for  the  attachment  of 
the  cartilage  of  the  pinna.  Its  vertical  transverse  section  is  oval,  the  greatc.«it 
diameter  being  from  above  downward.  The  front  and  lower  parts  of  this  canal 
are  formed  by  a  curved  plate  of  bone,  which,  in  the  foetus,  exists  aa  a  separate  ring 
(tympanic  plate),  incomplete  lit  its  upper  ])art. 

The  skin   lining  the  meatus  is  vmry  thin,  adheres  closely  to  the  cartilaginous 
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antl  ofiseous  portion  of  the  tube,  and  covers  the  surface  of  the  membrana  tympani, 
forming  its  outer  layer.  After  maceration  the  thin  pouch  of  epidermis,  when 
withdrawn,  preservea  the  form  of  the  meatus.  In  the  thick  subcutaneous  tissue 
of  the  cartilaginous  jiart  of  the  meatus  are  numerous  ceruminous  glands,  which 
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secrete  the  ear-wax.  They  resemble  in  structure  sweat-glands,  and  their  ducts 
open  tm  the  surface  of  the  skin. 

The  artirks  supplying  the  meatus  are  branches  from  the  posterior  auricular, 
internal  maxillary,  and  teniporal. 

The  ftfi'ves  are  chiefly  derived  from  the  auriculo-temporal  branch  of  the  inferior 
maxillary  nerve. 

Snrfece  Form. — At  ilu'  point  of  juneticm  of  theosaeous  and  cartilugtmnis  |i(>rti(ms  the  (ulv 
farms  an  obtuse  au>jle,  wJik'h  projects  into  the  tube  at  its  anten^inferior  wall.  Tlib  pruducei*  a 
sort  of  eon.^trietion  in  this  situation,  and  renders  it  the  narrowest  p-ortion  of  th<^  canal— an  im- 
iMJrtant  i_M)int  tn  hn  Jjorne  in  mind  in  connection  with  the  presence  of  foreign  btxlies  in  the  enrs. 
The  cartila;^inouH  is  connected  lo  the  lA)ny  part  by  fibroii.s  tissue,  which  renders  the  outer  jnurt 
of  the  tube  very  movable,  and  therefore  by  drawin,!^  the  pinna  upward  and  backwartl  tlie  ranid 
is  rendered  almost  strai^cht.  At  the  external  orifice  are  a  few  short,  crisp  hairs  which  .serve  to 
prevent  the  entrance  of  small  particles  of  dust,  or  flies  or  other  inset-ts.  In  the  external  auditor>' 
meatus  the  seeretian  of  the  cerimiinous  gland.s  serves  to  caleh  any  small  purtideh  which  may 
find  their  way  into  the eanal.  and  prevent  their  reach inif  the  mendjrann  tynipuni.  where  their 
presence  miuht  excite  irritation.  In  yonnir  children  the  meatus  is  verj*  short,  the  osseous  part 
bcin^  very  clctieient.  and  consisting  merely  of  a  bony  ring  (the  tipu}uittii:  jthli)^  which  supports 
llie  membrana  tympani.  In  the  tWus  the  osseous  part  is  entirely  absent.  The  shortness  of  the 
eanal  in  children  should  b*;  borne  in  mind  in  introducing  the  aural  speeulmu,  so  that  it  be  not 
pnsljcd  in  too  far,  at  the  rii*k  of  injuring  the  membrana  lynquuu  ;  incleed,  even  in  the  adult  the 
s|>ecuhim  should  never  be  intpxluced  beyond  the  constriction  which  marks  the  jimction  of  the 
osseou.H  and  cartilairinous  portions.  In  usintr  this  instrument  it  i.n  advis^djle  that  the  pinna 
sliould  be  drawn  upwanl,  backward,  and  a  littlo  outward,  sm*  jis  to  render  the  canal  as  straight  as 
jKN-wible,  and  thus  assist  the  operator  in  obtaining,  by  the  aid  of  reflected  light,  a  gixrti  view  of 
the  membrana  t\inpani.  Just  in  trout  of  the  membrane  is  a  welbmarked  depression,  situated 
on  the  floor  of  the  canal  and  boumled  by  a  somewhat  prominent  ridge;  in  this  foreign  bodies 
may  b<icome  lodged.  By  aid  of  the  specniuuj,  condnned  with  traction  of  the  juirifle  upward  and 
backwanl,  the  whole  of  the  membrana  tympani  is  rendered  visible.  It  is  a  pejirly-gray  nieui- 
brane,  slightly  glisteniuL'  in  the  adult,  placed  obli()uely,  so  as  to  lorm  with  the  floor  of  thenwaius 
a  very  acute  angle,  while  with  the  root  it  forms  an  obtuse  angle.  At  birth  it  is  more  horizontal, 
situated  in  almost  the  siime  plane  a.s  the  base  of  the  sknll.  About  midway  between  the  anterior 
and  posterior  ntargins  (tf  the  membrane,  and  extending  from  the  centre  obli{:jue1y  upward,  is  a 
reddish-yellow  streak  ;  this  is  the  handle  of  the  midleiis.  which  is  inserted  into  the  membrane. 
At  the  up]>er  part  of  this  streak,  cl»]«e  to  the  roof  of  the  meatus,  a  little  white  n)unded  promi- 
nence is  plainly  to  be  seen  ;  this  is  the  processu.M  brevis  of  tlie  inalleus,  jirojectiag  against  the 
membrane.  The  membranti  tympani  does  not  present  a  plane  surface :  on  the  contrary,  its  centre 
is  drawn  inward,  on  account  ot  its  connection  with  the  handle  of  the  malleus,  and  thua  the 
external  sm-face  is  rendered  concave. 
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Middle  Ear,  or  Tympazmm. 

The  middle  ear,  or  tympanum,  is  an  trregdlur  cavity,  compressed  from  without 
inwani  ami  situated  within  the  petrous  bone.  It  is  placed  above  the  jugular  fossa; 
the  carotid  caual  lying  in  front,  the  mastoid  cLdls  behind,  the  meatus  auditoriun 
externally,  and  the  labyrinth  internally.  It  iis  filled  with  air,  and  communicates  with 
the  pharynx  by  the  Eustachian  tube.  The  tympanum  is  travei*se«l  by  a  chain  of 
movable  bones,  which  connect  themembrana  tympani  with  the  labyrinth,  and  serve 
to  convey  the  vibrations  communicated  to  the  membrana  tympani  across  the  cavity 
of  the  tympanum  to  the  internal  ear. 

The  eavitff  of  the  tifmpanum  measures  about  five  lines  from  before  backward. 
three  lines  in  the  vertical  direction,  and  between  two  and  three  in  the  transverse, 
being  a  little  broader  behind  and  above  than  it  is  below  and  in  front.  It  is  bounded 
externally  by  the  mcmbraua  tympani  and  meatus,  internally,  by  the  outer  surface 
of  the  internal  ear,  and  communicates,  behind,  with  the  mastoid  cells,  and  in  front 
with  the  Eustachian  tube  and  canal  for  the  Tensor  tympani.  lis  roof  and  floor  are 
formed  by  thin  osseous  lamina?,  the  one  forming  the  roof  being  a  thin  plate  situated 
>tn  the  anterior  surface  of  the  petrous  portion  of  the  temporal  bone,  close  to  its 
angle  of  junction   with  the  squamous  portion  of  the  same  b«>ne- 

The  roof  is  broad,  flattened,  and  formed  of  a  thin  plate  of  bone  which  separates 
the  cranial  and  tympanic  cavities. 

The  floor  is  narrow,  and  corresponds  to  the  jugular  fossa,  which  lies  beneath. 
It  presents,  near  the  inner  wall,  a  small  aperture  for  the  passage  of  Jacobson's 
nerve. 

The  otiter  wall  is  formed  mainly  by  the  membrana  tympani.  partly  by  the  ring 
of  bone  into  which  this  membrane  is  inserted.  Close  to  it  are  three  small  apertures — 
the  iter  chordie  posterius,  the  Glaserian  fissure,  and  the  iter  chordie  anterius. 

The  aperture  ftf  the  iter  cftorda'  poMtcriug  is  in  the  angle  of  junction  between  the 
posterior  and  external  walls  of  the  tympanuui,  immediately  behind  the  membrana 
tympani  and  on  a  level  with  its  centre;  it  leads  into  a  minute  canal,  which  descends 
in  front  of  the  aqueductos  Fallopii  aiui  terminates  in  that  canal  near  the  stvh> 
mastoid  foramen.   Through  it  the  chorda  tympani  nerve  enters  the  tympanum. 

The  GlaHen'tm  fittaturt'  opens  just  above  and  in  front  of  the  ring  of  bone  into 
which  the  membrana  tympani  is  inserted;  in  this  situation  it  is  a  mere  slit  about 
a  line  in  length.  It  lodges  the  huig  process  of  the  malleus  and  gives  j^assage  to 
some  tympanic  vessels. 

The  tjpfrtiire  of  the  iter  chor dtp  anterius  is  seen  just  above  the  preceding  fissure ; 
it  leads  into  a  canal  (eaitrti  of  Htiipiier),  which  runs  iiarailel  with  the  Cvlaaerian 
fissure.     Through  it  the  chorda  tympani   nerve  leaves  the  tym|janum. 

The  internal  wall  of  the  tympanum  (Fig.  502)  is  vertical  in  direction  and  looki» 
directly  outward.     It  presents  for  examination  the  following  parts: 


Fenestra  oralis. 
B^Miestra  rotunda. 
Promontory. 


Ridge  of  the  aqueducttis  Fallopii. 

Pyramid. 

Opening  for  the  8tape«liu8. 


The  fenestra  oralis  Is  a  reniform  opening  leading  from  the  tympanum  into 
the  vestibule;  its  long  diameter  is  directed  horizontally,  and  its  convex  border  is 
upward.  The  opening  in  the  recent  state  is  occupied  Ity  tin*  base  of  the  stapes. 
which  is  connected  to  the  margin  of  the  foramen  by  an  annular  ligament, 

"Die  feneatra  rotunda  is  an  aperture  placed  at  the  bottom  of  a  funnel-sha|ied 
depression  leading  into  the  cochlea.  It  is  situated  below  and  rather  behind  the 
fenestra  ovalis,  fnuu  which  it  is  separated  by  a  rounde<l  elevatii^n,  the  promontory; 
it  is  closed  in  the  recent  state  by  a  membrane  {inonhrana  tympani  »vcu7idana, 
Scarpa).  This  membrane  is  concave  toward  the  tympanum,  convex  toward  the 
rochlea.  It  consists  of  three  layers:  the  external,  or  mucous,  derived  from  the 
mucous  lining  of  the  tymjmnum  ;  the  ititernal,  «r  serou.s,  from  the  lining  membrane 
of  the  cochlea;  and  an  intermediate,  or  fibrous  layer. 
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The  promonforf/  is  a  roiiiHled  IhiIIow  prominence,  formed  by  the  projection 
outward  of  the  first  turn  of  the  cochlea;  it  is  placed  between  the  feiiestne,  and 
is  furrowed  nn  its  surface  by  three  small  grooves  which  lodge  branches  of  the 
tymjtanic  ]tlexus. 

The  ronnded  eminence  of  the  afpieduetu»  Fallopii^  the  proniiiiciu-e  of  the  bony 
canal  in  which  the  portio  dura  is  cnniained,  traverses  the  inner  wall  of  the  tym- 
panum above  the  fenestra  ovalis,  and  behind  that  opening  curves  nearly  vertically 
ilowiiward  along  the  posterior  wall. 

The  pt/ramtfl  is  a  c<uiical  eminence  situated  immediately  behimi  the  fenestra 
ovalis,  and  in  front  of  the  vertical  portion  of  the  eminence  above  described  ;  it  is 
hollow  in  the  interior,  and  contains  the  Stapedius  muscle  ;  its  summii  projects 
forward  toward  the  fenestra  oralis,  and  presents  a  small  aperture  ivhich  transmits 
the  tendon  of  the  muscle.  The  cavity  in  the  pyramid  is  prolongeil  into  a  minute 
canal,  which  conmiunicates  with  the  aqueductus  Fallopii  ami  tryn,'«mits  tbc  nerve 
which  supplies   tlie  Stapedius. 

The  poBt^erior  wall  of  the  tsnnpantijii  is  wider  above  than  below,  and  presents 
for  examination   the 

Openings  of  the  mastoid  cells. 
These  consist  of  one  large  irregular  ajiertnre  and   several  smaller  openings. 


m 


v^'J:; 


Chorda  tj/mpani.- 


<. 


I 

r 
I 


Fio.  .Wi.— View  of  inner  waH  of  tympanum >    (Enlarged.) 

situated  at  the  upper  part  of  the  posterior  wall;  they  lead  into  canals  which 
communicate  with  large  irregular  cavities  contained  in  the  interior  of  the  mas- 
toid process.  These  cavities  vary  considerably  in  nuiTd>er,  size,  unil  form  ;  they 
are  lined  by  mucous  membrane  continuous  with  that  lining  the  cavity  of  the 
tympanum. 

The  anterior  wall  of  the  tympantim  is  wider  above  than  below;  it  corresponds 
with  the  carotid  canal,  from  which  it  is  separated  by  a  thin  plate  f»f  bone,  perforated 
by  the  tympanic  branch  of  the  internal  carotid.     It  presents  for  examination  the 

Canal  for  the  Tensor  tympani.  Orifice  of  the  Eustachian  tube. 

The  processus  cochlea riformis. 

The  orifice  of  the  canal  for  the  Tensor  tympani  and  the  orifice  of  the  Eustachian 
tube  are  situated  at  the  upper  part  of  the  anterior  wall,  being  separated  from  each 
other  by  a  thin,  delicate,  horizruital  plate  of  bone,  the  prtKr»su.><  cocldedriformiif. 
These  canals  run  from  the  tympanum,  forward,  inward,  and  a  little  downward, 
to  the  retiring  angle  between  the  s<tuamous  and  petrous  portions  of  the  temjioral 
hone. 

The  c  mud  fur  the  Tenmr  tj/mpani  is  the  superior  and  the  smaller  of  the  two;  it 
is  rounded,  and  lies  beneath  the  upper  surfiice  of  the  petrous  bone,  close  to  the 
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hiatus  Fallopii.  The  tympanic  end  of  this  canal  forms  a  conical  eminence  whicn 
is  prolonged  huckward  into  the  cavity  of  the  tyiu])anuai,  and  is  perforated  at  its 
summit  by  an  aperture  which  transmits  the  tendon  of  the  muscle  contained  in  it. 
This  eminence  is  sometimes  called  the  <interior  /.fi/rttmid.  The  canal  contains  the 
Tensor  tyuipani  muscde. 

The  Ei(Marhi(t7i  iuhe  is  the  channel  through  which  the  tympanum  communi- 
cates with  the  pharynx.  Its  length  is  from  an  inch  ami  a  half  to  two  inches,  and 
its  direction  downward,  forward,  and  inward.  It  is  formed  partly  of  bone,  partly 
of  cartilage  and  fibrous  tissue. 

The  oHiti'oufi  portion  is  about  half  an  inch  in  length.  It  commences  in  the 
lower  [lart  of  the  anterior  wall  of  the  tympanum,  below  the  processus  cochleari> 
formis,  and,  gnidtially  narrowing,  terminates  in  an  oval  dilated  opening  at  the 
angle  of  jurrction  of  the  petrous  and  s«(uamous  portions,  its  extremity  presenting* 
jagged  margin  w  hich  serves  for  the  attachment  of  the  cartilaginous  portion. 

The  t'ltrtiltfifinoug  pftrtitm,  about  an  inch  in  length,  is  formed  of  a  triangnlnr 
plate  of  elastic  fibro-cartilage,  curled  upcm  itself,  an  interval  being  left  below, 
between  the  margins  of  the  cartilage,  which  is  completed  by  fibrous  and  muscular 
tissue.  Its  canal  is  narrow  behind,  wide,  expanded,  and  sfsmewhat  trumpet-shajved 
in  front,  terminating  by  an  oval  orifice  at  the  upper  part  and  side  of  the  jiharynx. 
I»ehin<l  the  back  part  of  the  inferior  meatus.  Throtigb  this  canal  the  mucous 
lueuibrane  of  the  pharynx  is  continuous  with  that  which  lines  the  tympanum. 
The  mucous  membrane  is  covered  with   ciliated  epithelium. 

The  membrana  tsnnpani  separates  the  cavity  of  the  tympanum  from  the  bottom 
of  the  external  metitns.  It  is  a  thin,  semi-transparent  membrane,  nearly  oval  in 
form,  somewhat  broader  above  than  below,  and  directed  very  obliquely  downward 
and  inwani.  Its  circumference  is  contained  in  a  groove  at  the  inner  end  of  the 
meatus,  w  hich  skirts  the  circumference  of  this  part,  excepting  above.  The  handle 
4d'  the  malleus  descends  vertically  between  the  inner  and  middle  layers  of  this 
membrane  as  far  down  as  its  centre,  where  it  is  firmly  attached,  drawing  the 
membrane  inward,  so  that  its  outer  surface  is  concave,  its  inner  convex. 

Structure. — This  membrane  is  composed  of  three  layers,  an  external  (cuticular). 
a  middle  (fibrous),  and  an  internal  (mucous).  The  ruticular  linitiq  is  derived  from 
the  integument  lining  the  meatus.  The  Jihnms  lat/i-r  consists  of  fibrous  and  elastic 
tissues  ;  some  of  :he  fibres  railiate  from  near  the  centre  to  the  circumference  :  others 
are  arranged,  in  the  form  of  a  dense  circular  ring,  round  the  attached  margin  of 
the  membrane.  The  mueonit  liuitig  is  derived  from  the  mucous  lining  of  the 
tympanum.  The  vessels  pass  to  the  membrana  tympani  along  the  handle  of  the 
muUeua,  and  are  distributed  between   its  layers. 


Osaiclefl  of  the  TTmpanum  (Fig.  503), 

The  tympanum  is  traversed  by  a  chain  of  movable  bones  three  in  number,  the 
7)iaileuH,  ineuft,  and  utapen.  The  former  is  attached  to  the  membrana  tympani,  the 
latter  to  the  fenestra  ovalis,  the  incus  being  placed  between  the  two,  to  both  of 
which  it  is  connected  by  tlelicate  articulations. 

The  Malleus,  so  named  frfun  its  fancied  resemblance  to  a  hammer,  consists  of 
a  hend,  neck,  un*l  three  proce.s.ses — the  handie  or  manubrium,  the  processus  gracilis, 
and  the  [trocessus  brevis. 

The  ht'ad  is  the  large  upper  extremity  of  the  bone;  it  is  oval  in  shaiie.  and 
articulates  posteriorly  with  the  incus,  being  free  in  the  rest  of  its  extent. 

The  iti^f'k  is  the  narrow  contracted  part  just  beneath  the  head,  and  below  this 
is  a  prominence  to  which  the  various  processes  are  attached. 

The  inannhrimtt  is  a  vertical  process  of  bone  which  is  connected  bv  its  outer 
margin  with  the  membrana  tympani.  It  decreases  in  size  toward  its  oxtremitv, 
where  it  is  curved  slightly  forward,  and  flattened  from  within  outward.  On  tie 
inner  side,  near  its  upper  end,  is  a  slight  projection,  into  which  the  tendon  of  the 
Tensor  tympani  is  inserted. 


THE    TYMPANUM. 


881 


\ 


V 


PtDerasH*  brerit. 


Stnpf,<t\z\ 


^J-  Os  orbiculare. 
fUad. 


CYura. 

Via.  .Via.— The  small  bones  of  the  ear,  seett 
from  the  oulalde.    (Enlarged.) 


The  proeetiswt  gracilh  is  a  long  ami  very  tielicute  process  whieh  jiasses  from 
the  eminence  below  the  iieek  forward  ami  outward  to  the  Glaserian  fissure,  to  which 
it  is  connecteil  by  bone  and  ligamentous  fibres. 

The  proffisftuit  hn'i'i»  is  a  slight  conieal  projection  which  springs  from  the  root 
of  tlie  manubrium,  and  lies  in  contact  with  the  membrana  tyinpani. 

The  Incus  has  received  its  name  from  its  sup](Osed  resemhlancc  to  an  anvil, 
but  it  is  more  like  a  bicuspid  tooth,  with  two  rofit^,  which  diifer  in  length  and  arc 
widely  separateil  from  each  other.     It  consists  of  a  body  and  two  processes. 

The  boti^  is  somewhat  nuadrilateral,  but  compressed  lateruUy.     On  the  anterior 
surface  of  its  summit  is  a  deeply  concavo-civnvex  facet,  which  articulates  with  tbe 
malleus ;  in  the  fresh  state  it  is  covered  with 
cartilage  and  lined  with  synovial  membrane. 

The  two  processes  diverge  from  one  another 
nearly  at  right  angles. 

The  short  process,  somewhat  conical  in 
shape,  projects  nearly  horizontally  backward, 
aiul  is  attached  to  the  margin  of  the  opening 
leading  into  th'e  mastoid  cells  by  ligamentous 
fibres. 

The  Ion*;  proi't'i<it,  longer  and  more  slender 
than  tbe  preceding,  descends  nearly  vertically 
behind  and  parallel  to  tbe  handle  of  tbe  mal- 
leus, and,  bending  inward,  terminates  in  a 
rounded  globular  projection,  the  as  orbiculare^ 
or  Ifutit'itlar  process,  which  is  tipped  with  cartilage  and  articulates  with  the  head 
of  the  stapes.  In  the  f<^tus  the  os  orbiculare  exists  as  a  separate  bone,  but 
becomes  united  to  tlie  long  process  of  the  incus  in  the  adult. 

The  Stapes^  .so  called  froiu  its  close  resemblance  to  a  stirrup,  consists  of  a  bead, 
neck,  two  branches,  anil  a  ba.se. 

The  head  presents  a  depression,  tijiped  with  cartilage,  which  articulates  with 
the  08  orbiculare. 

The  neek^  the  constricted  part  of  tbe  bone  below  the  head,  receives  the  insertion 
of  the  Stapedius  muscle. 

Tbe  fwn  branclua  (f'nfra)  diverge  from  the  neck,  and  are  connertefl  at  their 
e.xtremities  by  a  flattened,  oval-shaped  plate  (the  />«««),  which  foius  tbe  foot  of 
the  stirrup,  and  is  fixed  to  tbe  margin  of  the  fenestra  ovalis  by  ligamentous  fibres. 

Ligaments  of  the  Ossicula. — These  small  bones  are  connected  with  each  other 
and  with  the  walls  of  the  tympanum  by  ligaments,  and  uittved  by  small  muscles. 
The  articular  surfaces  of  the  ma  Ileus  and  incus  and  ihe  orhicidar  process  of  tbe 
incus  and  head  of  tbe  stapes  jne  covered  with  cartihige,  connected  together  by 
delicate  capsuhir  ligaments  and  lined  by  synoviid  membrane.  The  ligaments  con- 
necting the  ossicula  with  the  walls  of  the  tympanum  are  four  in  number — two  for 
tbe  malleus,  one  for  tbe  incus,  and  one  for  the  stapes. 

The  atttrrior  h}/ament  of  the  malleus  was  fonnerly  described  by  Sommerringas 
a  mui^clc  (Lnxator  timpani).  It  is  now.^  hfjwever,  believed  by  most  observers  to 
consist  of  ligiimentous  fibres  only.  It  is  attiu-hed  by  one  extremity  to  the  neck 
(►f  the  malleus,  just  above  the  processus  gracilis,  an<l  by  the  otiier  to  the  anterior 
Mall  of  the  tymjmnum,  close  lo  the  Glaserian  fissure,  some  of  its  fibres  being  pro- 
longed through  the  fissure. 

The  suspenitort/  litpiment  of  the  malleus  is  a  delicate,  round  bundle  of  fibres 
which  descends  perpendicularly  from  the  roof  of  tbe  tympanum  to  tbe  head  of  the 
malleus. 

The  posterior  lifjamevf  of  the  inens  is  a  short,  thick,  ligamentous  band  which 
connects  tbe  extremity  of  the  short  |>rocessof  the  incu.s  lo  the  posterior  wall  of  tbe 
tympanum,  near  the  margin  of  the  opening  of  the  mastoid  cells. 

The  annufar  fifpiment  of  the  stapes  connects  the  circumference  of  the  base  of 
this  bone  to  the  margin  of  the  fenestra  ovalis. 
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A  snspensori/  Uijament  of  the  iiwiis  has  been  desei'ibed  by  Arnold,  descending 
frotu  the  roof  of  the  tymfianum  tn  the  upper  part  of  the  incus,  near  its  articulation 
with  the  mallciiH. 

The  muscles  of  tlie  tirmpanum  are  two  : 


Tensor  tympani. 


Stapedius. 


The  Tensor  h/mpani^  the  larger,  is  contained  in  the  bony  canal  above  the 
osseous  portion  of  the  Eustaehian  tube,  from  which  it  is  separated  by  the  processus 
cochlearifonuis.  It  arises  fifJiu  the  under  surface  of  the  petrous  bone,  from  the 
cartilaginous  portion  of  the  Eustachiwn  tube,  and  from  the  osseous  canal  in  which 
it  is  containe<l.  Passing  backward  through  tlie  canal,  it  terminates*  in  a  slender 
tendon  which  enters  the  tym])anum  and  makes  a  sharp  bend  outward  round  the 
extremity  of  the  processus  ciichleariformis.  and  is  inserted  into  the  handle  of  the 
malletis  near  its  root.      It  is  supplied  by  a  branch  from   the  otic  ganglion. 

The  Sta/jediuif  arises  from  the  side  of  a  conical  cavity  hollowed  out  of  the  inte- 
rior of  the  pyramid;  its  tendon  emerges  from  the  orifice  at  the  apex  of  the  pyra- 
mid, and,  passing  forward,  is  inserted  into  the  neck  of  the  stapes.  Its  surface  is 
aponeurotic,  its  interior  fleshy,  and  its  tendon  occasionally  contains  a  slender  bony 
spine,  which  is  constant  in  some  mnmmalia.  It  is  supplied  by  the  tympanic 
branch   of  the  facial  nerve. 

Action)*. — The  Tensor  tympani  draws  the  membrana  tympani  inward  and  tbu» 
heightens  its  tension.  The  Stapedius  draws  the  head  nf  the  stapes  l»ack ward,  and 
thus  causes  the  base  of  the  bone  to  rotate  on  a  vertical  axis  drawn  through  its  own 
centre :  in  doing  this  the  back  part  of  the  base  would  be  pressed  inward  toward 
the  vestibule,  while  the  fore  part  would  be  drawn  from  it.  It  probably  compresses 
the  contents  of  the  vestibule. 

The  mucous  membrane  of  the  tympanum  is  thin,  slightly  vascuhir,  und  continuous 
with  the  mucous  membrane  of  the  pharynx  through  the  Eustachian  tube.  It 
invests  the  ossiciihi  and  the  muscles  and  nerves  contained  iu  the  tympanic  cavitv, 
forms  the  internal  luyer  of  the  membrana  lynij>ani,  covers  the  foramen  rotundum, 
and  is  reflected  into  the  mastoid  cells,  which  it  lines  throughout.  In  the  tympanum 
and  mitstoid  cells  this  membrane  is  jiale.  thin,  slightly  vnscular,  and  covered  with 
ciliated  epithelium.  In  the  osseous  portion  of  the  Euslncliian  tube  the  membrane 
is  thin,  but  iu  the  cartilaginous  portion  it  is  very  thick,  highly  vascular,  covered 
with  laminar  ciliated  epithelium,  and    provided  with  numerous  mucous  glands. 

The  arteries  supplying  the  tympanum  are  six  in  number.  Three  of  them  are 
larger  than  the  rest — viz.  the  tympanic  branch  of  the  internal  maxillary,  which 
supplies  the  membrana  tymjjani  ;  the  A'idian  and  the  stylomastoid  branch  of  the 
posterior  auricular,  which  supplies  the  back  part  of  the  tympannm  and  mastoid 
cells.  The  smaller  branches  are — the  petrosal  branch  of  the  middle  meningeal, 
which  enters  through  the  hiatus  Fallopii  ;  a  branch  from  the  ascending  pharyngeal, 
and  another  from  the  Vidian  which  pa.s.s  up  the  Eustachian  tube  ;  and  the  tympanic 
branch  from  the  internal  carotid,  given  off  in  the  carotid  canal  and  perforating  the 
thin  anterior  wall  of  the  tympaniun. 

The  veins  of  the  tympanum  terminate  in  the  temporo-maxillary  vein  and  in 
the  siiperitir  petrosal  sinus. 

The  nerves  of  the  tympaniun  may  be  divided  into — 1,  those  supplying  the 
muscles;  2,  those  distributed  to  the  lining  membrane:  -i  branches  communicating 
with  other  nerves. 

Nerves  to  Mtt^clen. — The  Tensor  tympani  is  supjdied  by  a  branch  from  the  otic 
ganglion  :  the  Stapedius,  by  the  tympanic  branch  of  the  facial  (Sommerring). 

The  tttrvfs  distributed  to  thr  liiiituf  mt'tuhratw  are  derived  from  the  tympanic 
plexus. 

The  rommunicatinns  which  lake  place  in  the  tympanum  are  between  the 
tjrmpanic  branch  ttf  the  glosso-pharyngea!  with  the  sympathetic  and  with  61ameDlS 
derived  from  the  intumescentia  gitnglioformis  of  the  facial. 

The  tt/mjMtnir  hranvh  of  the  (jlitHHu-pharym/eal  (Jacobson's   nerve)  enters  lh« 
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trmpantim  by  an  aperture  in  its  floor,  close  to  the  inner  wall,  and  divides  into 
branches  which  are  contained  in  grooves  upon  the  surface  of  the  promoiitory 
forming  the  tympanic  plexus. 

Its  hnint'he»  nf  ditttrihittinn  are — one  to  the  fenestra  rotunda,  one  to  the  fenestra 
ovalis,  and  one  to  the  lining  membrane  of  the  tympanum  and  Eustachian  tube. 

Its  hranehea  of  rommititication  are  three>  «nd  occupy  separate  grooves  on  the 
surface  of  the  promontory.  One  branch,  the  amtiU  deep  petroHdl,  arclies  forward 
and  downward  to  the  carotid  canal  to  join  the  carotid  plexus.  A  secon<l,  the  long 
l>('tro»nf.  ne}'rt%  runs  furward  through  a  canal  close  to  or  in  the  processus  coebleari- 
form is.  and  enters  the  foramen  lacerum  medium,  where  it  joins  the  carotid  plexus 
of  the  sympathetic,  and  generally  the  large  superficial  petrosal  nerve.  The  third 
branch  runs  upward  through  tlie  substance  of  the  j^vBtroua  portion  of  the  tem]mral 
bone.  In  its  course  it  passes  by  the  ganglifonn  enlargement  of  the  facial  nerve, 
and,  receiving  a  connecting  filament  from  it,  becomes  \\\e  amall  Huperficial  jn'tro»ai 
nerve.  It  then  enters  the  skull  through  a  small  aperture,  situated  external  to  the 
hiatus  Fallopii  on  the  anterior  surface  of  the  jietrous  bone,  courses  forward  across 
the  base  of  the  skull,  and  emerges  through  a  foramen  in  the  middle  fossa  (sometimes 
through  the  foramen  ovale)  ancl  joins  the  otic  ganglion. 

The  chorda  tipnpatu  is  given  off  from  the  facial  as  it  passes  vertically  down- 
ward at  the  back  of  the  tympanum,  about  a  «|uarter  of  an  inch  before  its  exit  from 
the  stylo-mastoid  foramen.  It  passes  from  bebiw  upward  anil  forwanl  in  a 
distinct  canal,  and  enters  the  cavity  of  the  tympanum  through  an  aperture,  iter 
rftordo' posteritiit^  on  its  posterior  wall  between  the  opening  of  the  mastoid  cells 
and  the  attachment  of  the  membrana  tympani,  and  becomes  invested  with  mucous 
membrane.  It  jjasses  forward  through  the  cavity  of  the  tympauum,  between  the 
handle  of  the  malleus  and  vertical  ramus  of  the  incus,  to  its  anterior  inferior  angle, 
and  emerges  from  that  cavity  through  a  foramen  at  the  inner  end  of  the  Glaserian 
fissure,  Avhich  is  called  the  iter  chordu?  anterius,  or  canal  of  lluguier. 


I 
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The  Internal  Ear,  or  Labyrinth. 

The  intemal  ear  is  the  essential  part  of  the  organ,  receiving  the  ultimate 
distribution  of  the  amiitory  nerve.  It  is  called  the  labyrinth,  from  the  complexity 
of  its  shajje,  and  consists  of  three  parts — the  rcafibuh',  ffi'mifinmfur  ctunthy  and 
coehha.  It  is  formed  by  a  series  of  cavities  channelled  out  of  the  substance  of  the 
j>etroiis  bone,  communicating  externally  with  the  cavity  of  the  tympanum  through 
the  fenestra  ovalis  and  rotunda,  and  internally  with  the  meatus  auditorius  internus, 
which  contains  the  auditory  nerve.  Within  the  osseous  labyrinth  is  contained  the 
membranous  labyrinth,  upon  which  the  ramifications  of  the  auditory  nerve  are 
dtsrributed. 

The  Vestibule  (Fig.  504)  is  the  common  central  cavity  of  commnnication  between 
the  parts  of  the  internal  ear.  It  is  situated  on  the  inner  side  of  the  tyiuftanum, 
behind  the  cochlea,  and  in  front  of  the  semicircular  canals.  It  is  somewhat  ovoidal 
in  shape  from  before  backward,  flattened  from  within  outward,  and  measures 
about  one-fifth  of  an  inch  from  before  backward,  as  well  as  from  above  downward, 
being  narrower  from  without  inward,  On  its  oufer  or  tt/mpamc  wall  is  the 
fenestra  ovalis,  closed,  in  the  recent  state,  by  the  base  of  the  stapes  and  its  annular 
ligament.  On  its  inner  wall,  at  the  fore  part,  is  a  small  circular  iiepression./wrtvi 
Iivmisphcrka^  which  is  perforated,  at  its  anterior  and  inferior  part,  by  several 
minute  holes  [macula  enhrofia)  for  the  passage  of  the  filaments  of  the  auditory 
nerve ;  and  behind  this  depression  is  a  vertical  ridge,  the  pi/raiuidal  eminence 
{rrijifa  vcgtibulf).  At  the  hiniler  part  of  the  inner  wall  is  the  orifice  of  the  arpte- 
durtu^  vestibuh\  which  extends  to  the  posterior  surface  of  the  petrous  portion  of 
the  temporal  bone.  If  transmits  a  small  vein,  and,  according  to  some,  contains  a 
tubular  jtrolongaticm  of  the  lining  membrane  of  the  vestibule,  which  ends  in  a 
eal-de-»ac  between  the  layei's  of  the  dura  mater  within  the  cranial  cavity.  On 
the  upper  wall  or  roof  ia  a  transversely  oval    depression, /orert   aeun-elUptica^ 
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sepnnitpd  from  tlie  fovea  hemispherira  by  tlie  jtyramitlml  eminence  alrcadv 
mentioniMl.  Beliind,  the  semieirciilar  ciinals  open  into  ihe  vestibule  by  five  orifices. 
In  front  is  a  large  oval  opening  whieh  eommuiiieatei*  with  the  acala  vestibuli  of 
the  coclilea  by  a  single  orifice,  apfrtura  acala'  vetstlhuU  cochlew. 

The  Semicircular  canals  are  three  bony  canals  situated  above  and  behind  the 
vestibule.  They  are  of  unefjual  length,  compressed  from  side  to  aide,  and  describe 
the  greater  jiart  of  a  I'irele.  They  mea^sure  about  one-twentieth  uf  an  inch  in 
diameter,  and  each  presents  a  dilatation  at  one  end,  called  the  ampuUa,  which 
measures  more  than  twice  the  diameter  of  the  tube.  These  canals  open  into  the 
vestibule  by  five  orifices,  one  of  the  apertures  being  common  to  two  of  the  canals. 

The  superior  St-micircnlar  canal  is  vertical  in  direction,  and  stretches  across 
the  petrous  portion  of  the  temtjioral  bone,  at  right  angles  to  its  posterior  surface; 
its  arch  forms  a  round  projection  on  the  anterior  surface  of  the  petrous  bone.  Ii 
d<*scribes  about  two-thirds  of  a  circle.  Its  outer  extremity,  which  is  ampullated. 
commences  by  a  distinct  orifice  in  the  upper  part  of  the  vestibule ;  the  opposite  end 
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Opming  of  aqutxiuctM  vestibiUi. 
BriaUe  passed  through  foramen  rotundum. 

Opening  of  aqueductun  cochlear. 
Fro.  504.— The  osseous  labyrinth  laid  opt'n.    (Enlftrgt'il.) 


of  the  eantil,  which  is  not  dilated,  joins  with   the  corre.s]M>nding  part  of  the 
terior  canal,   anil   o]>ens  by  a  common   orifice  with   it  in  the  back  part  of  the 
vestibule. 

The  posterior  Bemteireular  canal,  also  vertical  in  direction,  is  directed  back- 
ward, nearly  parallel  to  the  posterior  surface  of  the  petrous  bone;  it  ia  the 
longest  of  the  three:  its  ampullated  end  commences  at  the  lower  and  hack 
part  of  the  vestibule,  its  opposite  end  joining  to  form  the  common  canal  already 
mentioned. 

The  twhrmil  or  horizontal  e<tnal  ia  the  shortest  of  the  three,  its  arch  being 
directed  outward  and  backward;  thus  each  semicircular  canal  stands  at  right 
angles  to  the  other  two.  Its  ampullated  end  corresponds  to  the  upper  and  outer 
angle  of  the  vestibule,  just  above  the  fenestra  ovalis;  its  opposite  end  opens  by  a 
distinct  orifice  at  the  U|»y)er  and  back  jmrt  of  the  vestibule. 

The  Cochlea  bears  some  resemblance  to  a  coiiimnu  snail-shell:  it  forma  the 
anterior  part  of  the  labyrinth,  is  conical  in  form,  and  jtlaced  almost  horizontally 
in  front  of  the  vestibule;  its  ai)ex  is  directed  forward  and  outward  toward  the 
uj)j>er  and  front  part  of  the  inner  wall  of  the  tympanum  ;  its  base  corresponds  with 
the  anterior  depression  at  the  bottom  of  the  internal  auditory  meatus,  and  is 
perforated  by  numerous  apertures  for  the  passage  of  the  cochlear  branch  of  th« 
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auditorj  nerve.  It  measures  about  a  rjuarter  of  an  incli  in  Icn^tii,  and  its  breadth 
toward  the  base  is  about  the  same.  It  consists  of  a  conical-sliaped  central  axis, 
tbe  wmlitifuH  or  cnhtmeUa  ;  of  a  canal  wnund  spirally  round  the  axis  for  two  turns 
and  a  half,  from  the  base  to  tlic  apex  ;  and  of  a  delicate  lamina  (the  lamina  $j>irnlin) 
contained  within  the  canal,  which  follows  ita  windings  and  partially  subdivides  it 
into  two. 

The  central  axis^  or  modiolus,  is  conical  in  form,  and  extend:*  from  the  base  to 
tlie  apex  of  the  cochlea.  Its  base  is  broad.  corresp«>nd8  with  the  first  turn  of  the 
cochlea,  and  is  perforated  by  numerous  orifices,  which  transmit  filaments  of  the 
cochlear  branch  of  the  auditory  nerve;  the  axis  diminishes  rapidly  in  size  in 
the  second  coil,  and  terminates  within  the  last  half-coil,  or  cupola,  in  an  expanded 
delicate,  bony  lamella,  which  resembles  the  half  of  a  funnel  divided  lon'rituilinally, 
and  is  called  the  itifumiifmhtm  ;  the  broad  part  of  this  funnel  is  ilirecte<i  toward 
the  summit  of  the  cochlea,  and  blends  with  the  cupola  or  last  lialf-turn  of  the 
spiral  canal  of  the  cochlea.  At  this  pfunt  the  two  larger  scahc  of  the  cochlea,  the 
scala  tympani  and  scala  veatibuli,  commtmicate  by  an  opening  called  the  hdioo- 
trema.  The  outer  surface  of  the  modiolus  forms  part  of  the  wall  of  the  spiral 
canal,  and  is  dense  in  structure ;  but  its  centre  is  channelled,  as  far  as  the  last 
half-coil,  by  numerous  branching];  canals,  which  transmit  nervous  filaments  in 
re*^idar  succession  into  the  canal  of  the  cochlea  or  on  to  the  surface  of  the 
lamina  spiralis.  One  of  these,  larger  than  the  rest,  occupies  the  centre  of  the 
modiolus,  and  is  named  the  canalh  ctntrttlh  modioli;  it  extends  from  the  base  to 
the  extremity  of  the  modiolus,  and  transmits  a  small  nerve  and  artery  [arhria 
centralis  lyiodioU). 

The  spiral  canal  (Fig.  505)  takes  two  turns  and  a  half  round  the  modiolus. 
It  is  about  an  inch  and  a  half  in   length,  measured   along  its  outer  wall,  and 


Fio.  S05.— The  cochle*  Uid  open,    ^Enlarged.; 

rlimiuishes  gradually  in  size  from  the  base  to  the  summit,  where  it  terminates  in 
a  eiel'de'Sar,  the  rupofa^  which  forms  the  apex  of  the  cochlea.  The  commence- 
tnent  of  this  canal  is  about  the  tenth  of  an  inch  in  diameter;  it  diverges 
from  the  modtolu.H  toward  the  tympanum  and  vestibule  and  presents  three  open- 
ings. One.  t\iQ  fenestru  rotunda,  communicates  with  the  tympanum;  in  the 
recent  state  this  apertnre  is  closed  by  a  menibrtine,  the  memhrdua  tipnpani 
Hecundaria,  Another  apertnre,  of  an  oval  form,  enters  the  vestibule.  The 
third  is  the  aperture  of  the  aquedudns  cochlea.,  leading  to  a  minute  funnel-shajjcd 
canal,  which  opens  on  the  basilar  surface  of  tlie  jietrous  bone  ami  transmits  a 
small  vein. 

The  interior  of  the  spiral  canal  (Fig.  506)  is  partially  divided  into  two,  in  the 
dry  state,  by  ^  thin  bony  )date,  the  fatnina  ttpiralis,  which  consists  of  two  thin 
lamellfc  of  hone,  between  which  are  numerous  canals  for  the  piassage  of  nerve- 
fibres.  This  lamina  projects  from  the  modiolus  into  the  canal,  hut  does  not  reueh 
more  than  halfway  toward  the  outer  wall  of  the  tube.  From  its  extremity  a  thin 
membrane  extends  to  the  outer  wall,  and  completes  the  division  of  the  canal  into 
an  upper  compartment,  the  scala  vestilnili,  and  a  lower  one,  the  scala  tympani. 
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By  a  second  membrane  a  portion  of  the  iipjter  of  those  two  canals  is  cut  off  from 
the  rest,  constituting  the  ^eala  media.  The  lamina  spiralis  ends  above  in  a  hook- 
shaped  process  which  partly  bounds  the  helicotrerau.  At  the  point  where  the 
osseous  lamina  is  attached  to  the  modiolus  is  a  small  canal,  which  winds  round 
the  modicilus,  and  was  denominated  by  Rosenthal  the  cnnalh  npirtih'i*  modioJi  ;  it 
is  occupied  by  a  swelling  of  the  cochlear  nerve,  the  gmiglwn  gp^irale,  in  which 
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Fig.  ."iOA.— ijoniritudJiiAl  scctian  of  the  eochloA,  abowlng  the  rvlutlutu  of  the  seals,  the  g«ngHon  spirale,  «lie. 
S.  V.  SonU  vestibuU.  s.  T.  s<<a(u  tympAni.  S.  M.  Scala  media.  U  S.  Ugameotum  >ptnile.  G.  8.  Ganglion  nl> 
rale. 

ganglion-cells  are  found,  and  from  which  the  nerves  pass  to  the  osseous  lamina  and 
organ  of  Corti. 

The  osseous  lamina,  a«  above  slated,  extends  only  part  of  the  distance  between 
the  modiolus  and  the  outer  bony  wall  of  the  cochlea.  Near  its  outer  end  the 
periosteum  on  the  upper  or  vestibular  surface  of  the  lamina  swells  up  into  au 
elevation  which  is  called  the  llmhus  himintr  Hpiralix  (""  denticulate  lamina  "  of  Todd 
and  Bowman).  The  lamina  spiralis  terminates  in  a  grooved  extremity,  the  aulrut 
spirah\  which  presents  the  form  of  the  letter  C:  the  u(»per  part  of  the  letter, 
being  formed  by  the  overhanging  extremity  of  the  limhus.  is  named  the  labium 
vestii>ulan' ;  ttie  lower  part,  prolonged  and  tapering,  is  called  the  labiinn  it/mpani- 
rum  (Fig.  /»07),  From  the  lahitim  tympanicum  a  thin  membrane  extends  over  to 
the  bony  wall  of  the  cochlea,  completing  the  scala  tympani.  This  membrane  is 
called  the  memhrana  bamlarm.  At  its  outer  attachment  it  swells  out  so  a*  to  form 
a  thick  triangular  structure,  which  was  regarded  as  a  muscle  Jby  Todd  and  Bowman 
(cochlcuris),  hut  is  now  recognized  as  ligmnentoos — the  lujamcntuyn  gpiralt. 
Between  the  labium  vestibulare  and  the  attachment  of  the  membrane  of  Reissner, 
presently  to  be  descriheil,  a  very  delicate  membrane  extends  over  to  the  outer 
wall  of  the  cochlea,  running  nearly  jmrallel  to  the  memhrana  ba^'silaris.  It  was 
described  by  Corti*  and  covers  over  the  organ  which  is  called  after  his  name,  and 
is  therefore  called  membrane  of  Corti\  or  membrana  tectoria.  Farther  inward, 
near  the  commencement  of  the  limbus  laminfe  spiralis,  another  delicate  mem- 
brane, the  mt-fuhranr  of  Uetiot/u-r,  is  attached  to  the  vestibular  surface  of  the 
periosteum  of  the  osseous  lamina  and  stretches  across  to  the  outer  wall  of  the 
coclilea.  The  canal  which  lies  below  the  osseous  lamina  and  memhrana  basilans 
is  the  scala  tt/mpant ;  that  which  is  hounded  by  the  osseous  lamina  and  membrane 
of  Reissner,  the  scah  rfsftbuli;  while  the  space  between  the  membrane  of 
Reissner  and  memhrana  basilaris  is  generally  describe<l  as  the  Scala  media.  Can* 
alia  mt'mhranacia^  or  CanaJh  roi'lilea\  Rud  this  is  the  nomenclature  which  will  be 
usetl  here.     Others,  however,  apply  the  name  cauaiia  cochlea;  only  to   the  canal 
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lying  between  the  membrane  of  Rrissner  anil  the  inembrana  tectoria,  whii'h  con- 
tains no  object  for  dt'serijjtion,  while  the  space  lying  hetween  the  membrana  tec- 
toria utkI  memhruna  basilaris  is  described  by  itself  as  a  fourth  canal — the  ductus 
cochleartii  or  dtit'tuis  auditoriuis?  The  latter  is  the  space  in  which  the  organ  of 
Cortt*  is  contained.  This  organ  (Fig.  507)  is  situated  upon  the  membrana  basila- 
ris,  and  appears  at  first  sight  as  a  papilla,  winding  spirally  with  the  turns  of  this 
membrane  throughout  the  whole  length  of  the  cotdilea,  from  which  circumstance 
it  ha«  been  designated  the  papiUa  spiralis.     More  accurately  viewed,  it  is  seen  to 


Fkj.  ,W7.— Fltior  of  BOftIa  merlia,  »hi>witi8r  the  orxun  'jf  <^orti,  t^tc. 

be  composed  of  a  remarkable  arrangement  of  cells  which  may  be  likened  to  the 
keyboard  of  a  pianoforte.  (.)f  these  cells,  the  two  central  ones  are  rod-like 
bodies,  and  are  called  the  inner  and  outer  rods  of  Corti.  They  are  placed  erect 
on  the  basilar  membrane  at  some  little  distance  from  each  other,  the  space 
between  them  being  deniuntnated  the  zona  arruata :  they  are  inclined  toward 
each  other,  so  as  to  meet  at  their  opposite  extremities  and  form  a  series  of  arches 
roofing  over  the  zona  arcuata,  thus  forming  a  minute  tunnel  between  them  and 
the  basilar  membrane,  which  ascends  spirally  through  the  whole  length  of  the 
cochlea.     They  are  estimated  at  over   three  thtuisaml  in  number. 

Tlie  inner  rods,  which  are  more  numerous  than  the  outer  ones,  rest  tm  the 
basilar  membrane,  close  to  the  labium  tympanicum;  they  project  obliquely  for- 
ward and  outward,  Jind  terminate  above  in  expanded  extremities,  which  resemble 
in  shape  the  upper  end  of  the  ulna,  with  its  sigmoid  cavity,  coronoid  and  olecra- 
non processes.  On  the  outer  side  of  the  rod,  in  the  angle  formed  between  it  and 
the  basilar  membrane,  is  a  protoplasmic  cell,  whilst  on  the  inner  side  is  a  row  of 
epithelial  cells  surmounted  by  a  brush  of  fine,  stiff',  bair-like  processes,  these  cells 
being  continuous  with  the  cubical  cells  lining  the  sulcus  spiralis. 

The  outer  rods  also  rest  by  a  broad  foot  on  the  basilar  membrane;  they 
incline  forward  and  inward,  and  their  upper  extremity  resembles  the  head  and 
bill  of  a  swan,  the  bead  fitting  into  the  concavity ^ — the  analogue  of  the  sigmoid 
cavity — of  one  or  more  of  the  internal  rods,  and  the  bill  resting  against  the 
phalanges  of  the  lamina  reticularis,    presently  to  be  described. 

In  the  head  of  these  outer  rods  is  an  oval  portion,  where  the  fibres  of  which 
the  rod  appears  to  be  composed  are  deficient,  and  whicli  stains  mtu-e  deeply  with 
carmine  than  the  rest  of  the  rod.  This  is  supposed  to  represent  ihe  nucleus  of 
the  cell  from  which  the  rod  was  originally  developed.  At  the  base  of  the  rod,  on 
its  internal  side — that  is  to  say,  in  the  angle  formed  by  the  rod  with  the  basilar 
membrane — -is  a  similar  protoplasmic  cell  to  that  found  on  the  outer  side  of  the 
base  of  the  inner  rod,  whilst  external  to  the  outer  rod  are  three  or  four  successive 

'  in  rending  the  older  de^Tiptions  of  ihe  organ  nf  hearing  tJie  student  iniiHt  l>ear  in  mind  that  the 
memhntnes  bounding  tiie  diirtus  auditorius,  togt'thor  with  the  nrgjin  contained  Ijetween  them,  were  de- 
scrilietl  together  as  the  "  htnnna  spiralis  meml)mna<"t?a,"  while  the  rnembrane  of  Reifwner  was  not  recog- 
nizwl,  the  mrtsheing,  in  fact,  a-;  shown  in  tlit^  >*o«Y)nd  turn  «>f  the  coi^hlen  on  ihu  right  hand  of  Fig.  ■5(K). 

'  Corti'8  original  i»a|)er  in  in  the  ZeitucJtriJ'tf.  WU^a.  Zoo/.,  iii.  lt)9. 
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rowK  of  epithelial  t?ellK,  iimre  elongiiied  than  those  fuunil  on  the  intemaTsTo^*! 
the  inner  rod,  but,  like  thera,  f*urnishe<l  with  minute  hairs  or  cilia.  These  arr 
termed  the  uuter  hair-celh^  in  contmdistinetion  to  the  inner  set,  which  are  termed 
the  inner  hair-eells.  They  are  attached  hy  their  bases  to  the  basilar  membrane, 
whilst  from  the  opposite  extremity  a  brush  of  hairs  or  cilia  projects  through  fhe 
reticular  membraue.  They  are  continuous  externally  with  the  cubical  cells  on 
the  lateral  part  of  the  basilar  membrane. 

The  retii'idar  lumina  or  mfrnhMitc  of  KfilUker  is  a  delicate  framework  perf«»- 
rated  by  rounded  holes.  It  extends  from  the  inner  rods  of  Corti  to  the  external 
row  of  the  outer  hair-cells,  and  is  formed  by  several  rows  of  "  miunte  fiddle- 
shaped  cuticular  structures,"  called  phahmp'ti,  between  which  are  holes  for  the 
projection  of  the  cilise  of  the  tuiter  hair-cells. 

Covering  over  these  structures,  but  noi  touching  them,  is  the  menibnina  tec- 
toria,  or  membrane  of  Corti,  which  is  attached  to  the  vestibular  surface  of  the 
lamina  spiralis  close  to  the  attachment  of  the  membrane  of  Reissner:  it  courses 
over  the  denticulate  lamina,  and,  passing  outward  parallel  to  the  basilar  mem- 
brane, is  blended  with  the  ligamentum  spirale  on  the  outer  wall  of  the  spiral 
canal.' 

The  inner  fwrface  of  the  osseous  labyrinth  is  lined  by  an  exceedingly  tliin 
fibro-serous  membrane,  analogous  to  a  periostcimi  from  its  close  adhesion  to  the 
inner  surfaces  of  these  cavities,  and  performing  the  office  of  a  serous  membrane 
by  its  free  surface.  It  lines  the  vestibule,  and  from  this  cavily  is  continued  into 
the  semicircular  canals  and  the  scala  vestibuli  of  the  cochlea,  ami  through  the 
helicotreraa  into  the  scala  tyrapani.  A  delicate  tubular  process  is  prolonged 
along  the  aqueduct  of  the  vestibule  to  the  inner  surface  of  the  dura  mater.  This 
membrane  is  continued  across  the  fenestra  ovalis  ami  rotunda,  and  consequently 
has  no  cfunmunication  with  the  lining  membrane  of  the  tym]janum.  Its  attacfaeil 
sui*face  is  rough  and  fibrous,  an<l  closely  adherent  to  the  Iione  ;  its  free  ."Surface  is 
smooth  and  pale,  covered  with  a  layer  of  epithelium,  anil  secretes  a  thin,  liinplil 
fluid,  the  aquti  lah/rinfhi,  h'tfiMr  Coiunnii^  nv  perili^mph  (Blainville). 

The  scala  media  is  closed  above  and  below.  The  upper  blind  extremity  is 
attached  to  the  cupola  at  the  upper  part  of  the  helicotrema;  the  loAver  end  fits 
into  the  angle  at  the  counuenceuieut  of  the  osseous  himina  on  the  floor  of  the  \es- 
tjbute.  Near  this  blind  extremity^  the  scubi  media  receives  the  funaJiH  reunitn* 
(Fig.  508),  a  very  delicate  cuiud  by  which  the  ductus  cochlearis  is  brought  into 
continuity  with  the  saccule. 


The  Membranous  Labyrinth. 


^ 


The  membranous  labyrinth  (Fig.  508)  is  a  closed  membranous  sac,  containing 
fluid,  on  the  walls  of  which  the  ramifications  of  the  auditory  nerve  are  distributed. 
It  has  the  same  general  form  as  the  vestibule  and  semicircular  canals  in  which  it 
is  enclosed  and  to  which  it  is  limited;  but  is  considerably  smaller,  and  8e{)arated 
from  their  lining  membrane  by  the  perilymph. 

The  veHtihnhtr  portion  consists  of  two  sacs,  the  utricle  and  the  saccule. 

The  utrich'  is  the  larger  of  the  two,  of  an  old(Uig  form,  com])ressed  laterally,  and 
occupies  the  upper  and  back  part  of  the  vestibule,  lying  in  contact  with  the  fovea 
semi-elliptica.  Numerous  filaments  of  the  auditory  nerve  are  distributed  on  the  wall 
of  this  sac,  and  its  cavity  communicates  behind  with  the  membranous  scmicirculur 
canals  by  five  orifices. 

The  mnmh'  is  the  smaller  of  ihe  two  vestibular  sacs ;  it  is  globular  in  form,  lies 
in  the  fovea  hemispherica  near  the  opening  of  the  vestibular  scala  of  the  cochleii, 
and  receives  numerous  nervous  filaments  which  etiter  from  the  bottom  of  the 
depre8si(»n  in  which  it  is  contained.  Its  cavity  is  apparently  di.stiuct  from  that  of 
the  ntricle. 

The  membranous  semicircular  canals  are  about  one-third  the  diameter  of  the 


'  lu  Fig.  507  only  the  inner  half  of  the  membrane  ia  represented. 
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osseous  <RanaIs,  but  in  number,  sbafie,  itnd  general  fonn  they  are  precisely  similar; 
they  are  hoHow,  and  open  by  five  orifices  into  the  utricle,  one  opening  being 
common  to  two  ciinalH.  Their  ampullic  are  thicker  than  thereat  of  the  tubes,  and 
nearly  fill  the  cavities  in  which  tbey  are  contained. 

The  metnbraiious  labyrinth  is  held  in  posidon  by  numerous  fibrous  bands  which 
stretch  across  the  apace  between  the  membranous  and  bony  labyrinths.  Tliese 
fibrous  bands  convey  the  blood-vessels  and  nervous  filamenls  distributed  to  the 
utricle,  to  the  saccule,  and  to  the  ain])ulla  of  each  canal.  The  nerves  enter  the 
vestibule  through  the  minute  apertures  on  its  inner  wall. 

Structure, — The  wall  of  the  membranous  labyinnth  is  semi-transparent,  and 
consists  of  three  layers.  The  outer  layer  is  a  loose  and  flocculent  structure, 
apparently  composed  of  ordinary  fibrous  tissue,  containing  blood-vessels  and 
niuneroiia  pigment-cells  analogous  to  tbose  in  the  pigment-coat  of  the  retina.  The 
middle  layer,  thicker  and  more  transparent,  bears  some  resemblance  to  the  byaloid 
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"^  CANALIS    REUN1ENS 
Fw.  5(iH.— The  membrRnouB  labyrinth.    (Enlarppd  ) 

membrane,  but  it  presents  on  its  internal  surface  numerous  papilliform  projecrions, 
and  on  the  addition  of  acetic  acid  presents  an  appearance  rtf  longitudinal  fibritla- 
tion  and  elongated  nuclei.  The  inner  htyer  is  formed  of  polygonal  nucleated  epi- 
thelial cells,  which  secrete  the  endolymph. 

The  endfilymph  [lif/ifor  Snir/xr'^  is  a  limpid  serous  fluid  which  fills  the  membra- 
nous labyrinth;  in  composition  it  closely  resembles  the  perilymph. 

The  vtolith»  are  two  small  rounded  bodies  consisting  of  a  mass  of  minute  crys- 
talline grains  of  carbonate  of  lime,  beld  together  in  a  mesh  of  delicate  fibmus 
tissue,  and  contained  in  the  walls  of  the  utricle  and  saccule,  opposite  the  distribu- 
tion of  nerves.  A  calcareous  material  is  also,  according  to  Bowman,  sparingly 
scattere<i  in  the  cells  lining  the  ampnlhi  of  each   semicircular  canal. 

The  arteries  of  the  labyrinth  are — the  internal  auditory,  from  the  ijasilar;  the 
stylo-raastoiil,  from  the  posterior  auricular  ;  and,  occasiontdly,  branches  frcuu  the 
occipital.  The  internal  auditm-y  divides  at  the  bottom  of  the  internal  meatus  into 
two  branches,  cochlear  and  vestibular. 

The  cochlear  branch  subdivides  into  from  twelve  to  fourteen  twigs,  which 
traverse  the  canals  in  the  modiolus,  and  are  distributed,  in  the  form  of  a  ca]>illary 
network,  in  the  substance  of  the  lamina  spiralis. 

The  vestibidar  branches  accompany  ilie  nerves,  and  are  distributed,  in  the  form 
of  a  minute  capillary  network,  in  (he  substance  of  the  membranous  labyrinth. 

The  veins  (auditory)  of  the  vestibule  and  semicircular  canals  accompany  the 
arteries,  and,  receiving  those  of  the  cochlea  at  the  base  of  the  modiolus,  terminate 
in  the  superior  petrosal  sinus. 

The  auditory  nerve,  the  special  nerve  of  the  sense  of  hearing,  divides,  at  the 
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bottom  of  rhe  internal  ftinlilory  iiiearns,  into  tivo  Inunclie!*,  tlie  (vifhlear  and  xi 
tibulur.     The  trunk  of  xhv.  nerve,  tis   ^vell  as  tlit*  bniiiclies,  t-ontsiins    iiuuieroutf ' 
ganglion-eells  with  caudate  prolongations. 

The  veatilxdar  neriw,  the  posterior  of  the  two,  divides  into  tljree  branches — 
superior,  middle,  and  inferior. 

The  superior  vestibular  branch,  the  largest,  divides  into  numerous  filaments, 
which  pass  through  minute  openings  at  the  up])er  and  back  part  of  the  rul-iie- 
BOtj  at  the  bottom  of  the  meatus,  and,  entering  the  vestibule^  are  distributed 
to  the  utricle  and  to  the  ampulla  of  the  external  and  superior  semicircular 
canals. 

The  middle  vestibular  branch  Cfinsists  of  numerous  filaments,  which  enter  the 
vestibule  by  a  smaller  cluster  of  foramina  placed  below  those  above  mentioned. 
and  which  correspond  to  the  bottom  of  the  fovea  hemispherica ;  they  are  distributed 
to  the  saccule. 

The  inferior  and  smallest  branch  passes  backwani  in  a  canal  behind  the  fora- 
mina for  the  nerves  of  the  saccule,  antl  is  distributed  to  the  ampulla  of  the  pos- 
terior semicircular  canal. 

The  nervous  filaments  enter  the  ampullary  enlargements  at  a  deep  depression 
seen  on  their  external  surface,  with  a  corresponding  elevation  when  seen  from 
within  ;  the  nerve-fibres  ending  in  loops  and  in  free  extremities.  In  the  utricle 
and  saccule  the  nerve-fibres  spread  out,  some  hlemling  with  the  calcareous  matter; 
others,  radiating  on  the  inner  surface  of  the  wall  of  each  cavity,  become  blended 
with  a  layer  of  nucleated  cells  ami  terminate  in  a  thin  fibrous  film. 

The  cochlear  nerve  divides  into  numerous  filaments  at  the  base  of  the  modiolus. 
which  ascend  along  its  canals,  and  then,  bending  outward  at  right  angles,  pass 
between  the  plates  of  the  bony  lamina  spiralis,  close  to  its  tympanic  surface. 
Between  the  plates  of  the  spiral  lamina  the  nerves  form  a  plexus  which  contains 
ganglion  cells  forming  the  ganglion  spirale.  From  this  ganglion  delicate  filnraents 
pass  between  the  layers  of  the  osseous  lamina  to  the  sulcus  spiralis  and  pass  out- 
ward to  the  organ  of  Corti.  Their  exact  termination  is  uncertain.  Waldever 
describes  them  as  collected  into  two  groups,  one  group  ending  in  the  outer  and  the 
other  in  the  inner  hair-cells. 

Surgical  Anatomy.— MHUnrtnatiLHis,  such  a8  imperfect  development  of  the  external  partSr 
alweiirt'  uf  the  meatus,  nr  siii|>erMuriu*raiy  auricles,  are  fKX'aaionallv  itu't  with.  Or  the  pinna  mwf 
pri'scnt  a  congenital  tistula  wliit-li  is  due  to  defective  closure  of  tlie  tirst  visi-eral  fU'l\.  or  ratliifr 
of  that  p<^)rtioTii  of  it  which  is  not  concona'd  iu  the  foniiation  of  the  Eustachian  tube,  tympnnnm, 
ami  nii'jitus.  The  skin  of  the  auricle  is  thin  and  richh'  supplied  witli  Idood,  but  in  spite  of  this 
it  if*  rrequeutly  the  seat  of  frost-bite,  due  to  the  tact  tliat  it  is  much  txjHJsed  to  cold,  nnii  lacks 
the  usual  eoverinir  of  snl)cutancoiLs  fat  found  in  most  other  jisirts  of  the  body.  A  cuUec-tiou  of 
blom!  is  sonietitncs  foiuid  between  the  cartilage  and  pcrichtmdrium  ihmnatoma  nvn'g),  usually 
th<'  result  of  trauniati.sm,  hut  not  neces,sarily  due  to  thi.s  cause.  It  is  sjiid  to  occur  most  fW- 
r|tu'iilly  in  the  ears  of  the  insane.  Keloid  wjmetinjes  prows  in  the  auricle  amund  the  |>unctuiv 
made  tor  earrings,  and  epithelioma  otx.'asion,ally  affect.s  this  part.  I^ejiositfi  uf  unite  of  sodaar» 
tdten  met  with  in  the  piruia  in  uouty  subjects. 

The  external  auditory  meatus  can  he  most  sjitisfactorily  examinctl  by  licht  reflected 
down  a  fnnnebshaped  speculum;  by  gently  moving  the  latter  in  different  direetioii*  tlw 
whole  of  the  canal  and  memhrana  tyuipaiii  ciin  l>e  broutiht  into  view.  The  ftoint^s  to  l*o  uuCed 
an^  the  presence  of  wax  or  foreign  IxMiie.s,  the  size  of  the  canal,  joid  the  eondition  of  tho  i 
bnma  tympani.  The  acemiiulation  of  wax  its  often  thecau.se  of  deafness,  and  may  give  nsol,_ 
very  wcrious  eonscfiueuees,  causing  ulccnitiitii  id"  the  memhrune  and  even  ahi^trption  of  tlie  Umr 
wrdi  of  the  canal.  Foreign  Ixulies  are  not  infrcfpiently  intniduced  into  the  ear  i>y  childn'h,  anJ. 
wlien  situated  in  the  tirst  ixtrtion  of  the  cnn.'d,  nLny  he  reniovetl  with  ttjlerable  facility  by  mesR* 
of  a  tninute  hoeik  or  loop  of  fine  wire,  with  reflected  licht;  but  when  they  have  slippioU  Un-4.i>d 
the  narrow  middle  part  of  the  meatus,  their  removal  i.s  in  nn  wise  easv.  and  attcm]>t»  to  rffo 
it,  in  inexperienced  hands,  may  be  lo!l<»wed  J«y  destnietion  of  the  nieinl>nuva  tym]>ani  and  jm 
bly  the  content.s  of  the  tympanum.  The  calibre  of  the  externai  auditon-  canal  may  be  narn>H,_ 
by  inflammation  of  its  lining  mernbrsme.  running  on  (ri  suppuration  ;  by  pt*riostitis  ;  by  fiolypi. 
wbacoous  tumors,  and  exostoses.  The  meuibrana  tympani.  when  .Hoen  in  a  healthy  rar,  '*  reflerlA 
light  Btnmgly,  and.  owing  to  its  iM?euhar  curvature,  f>re.sents  a  bright  spot  of  trianenkr  sliaix.'  tl 
its  lower  and  anterior  portion."  From  the  a|>ex  of  thi.s.  prr»ceeding  upward  anil  slichtly  forw;»rd, 
is  a  white  streak  formed  by  the  handle  of  the  iiialleu.<«.  while  at  the  upper  and  middle  part  of  ih*' 
membrane  may  be  seen  a  slight  projection,  caused  by  the  short  process  of  the  maUtius.     la 


SURGICAL    ANATOMY   OF   THE   EAR. 


m\ 


I 


flisoHSC  alterations  in  color,  Siistre.  curvature  or  inclination,  and  perforation  must  be  noted.  Such 
perforations  nitty  be  caused  by  a  blow  or  a  loud  reiK>rt  or  by  a  wound, 

Tbe  upper  wall  of  tbt*  meatus  is  separated  i'roni  the  cranial  cavity  by  a  tliin  plate  of  b<ine; 
the  anterior  wall  is  separated  from  the  teniporo-nnaxillary  joint  and  jiaroti<l  i:Iand  tty  the  Ujne 
f^jnntntr  the  glenoid  fossii ;  and  the  posterior  wall  is  in  relation  with  the  niast*iid  eells;  hence 
intlannnation  of  the  external  auditorj'  meatus  may  readily  extend  to  iheineinbranei*  of  the  brain, 
to  the  temp<»ro*maxillary  joint,  or  to  the  nijistoid  cells  ;  and,  in  addition  to  tl»ia.  blowt«on  the  chin 
luay  cause  IVacture  of  the  wall  of  the  meatus. 

The  nerves  supplying  the  meatus  are  the  auricular  branch  of  the  pneumogai^tric,  the 
auricnln-tempordl,  and  the  aiu-icularis  maKUUs.  The  connections  of  ihew^  nervcti  explain  the 
iEiet  of  the  (xvurrence,  in  eases  of  any  irritation  of  the  meatus.  r»r  cunstaul  eoughinir  and  sneez- 
inij  frijm  implication  of  the  pneumogastric,  or  of  yawning  hrom  implication  of  tlie  auriculo- 
temporal, No  doubt  also  the  assiK'iation  of  earache  with  tootliache  in  cancer  of  the  tongue  is 
due  to  implication  of  the  8;imc  nerve,  a  brunch  of  the  fifth,  which  supfflies  also  the  teeth  and 
the  tongue.  The  ves-sel-^  of  the  meatus  and  membrana  tympani  are  derivtrtl  from  the  posterior 
anrieular,  temporal,  an<l  internal  maxilliuy  arteries.  The  upper  half  id'  the  membrana  tympani 
is  mvieh  more  richly  supplied  with  biootl  than  the  lower  half  For  this  reas*jn.  and  also  to  avoid 
the  chorda  tyn)i>ani  nerve  and  ossicles,  incisions  through  the  membrane  should  be  made  at  the 
lower  and  iKJslcrior  part. 

The  principal  point  in  connection  with  the  surgical  anatomvof  the  tiiTuriaiiiium  is  its  relations 
to  other  parts.  Its  ro«d"  is  tnrmed  by  a  thin  plate  of  hone,  which,  with  the  «iura  mater,  is  all  that 
wparates  it  from  the  temjioro-sphenoidal  lol>e  of  the  brain.  Its  floor  is  immediately  alnitve  the 
jugular  fossa  Ijehind  and  the  carotid  canal  in  front.  Its  iKtsterior  wall  i(rese(its  the  opeiiinj:s  of 
the  mastoid  cells.  On  its  anterior  wall  is  the  opening  of  the  Eustachian  tube.  Thus  it  follows 
that  in  di.>*ease  of  the  middle  car  we  may  get  sulxlural  abs<^es8,  septic  meningitis,  or  abscess  of 
the  cerebrum  or  eoreln^llum  frt>m  extension  of  the  inflammation  thnmgh  the  iK>ny  roof;  ihrom- 
boMS  of  the  lateral  sinuii,  with  or  without  pyjcmia,  by  extension  thrf>ugh  the  floor ;  vix  mastoid 
abeoess  by  extension  baekwartl.  In  addition  to  this,  we  may  get  fatal  h:<?morrbage  from  the 
internal  carotid  in  destructive  changes  of  the  middle  ear,  and  in  throat  disease  we  may  get  the 
iriflauuuation  extendiuc  up  the  Eustachian  tube  to  the  middle  ear.  The  Eustachian  tube  is 
accessible  from  the  nose.  If  the  nose  and  (uouth  be  closed  and  an  attempt  made  to  expirt.'  air, 
a  sense  of  pressure  with  duhiess  trf  bearing  is  prodneetl  in  both  ears,  from  the  air  finding  it» 
way  up  the  Eustachian  tube  and  bulging  out  the  membrana  tyuipani.  During  the  act  of 
swallowing  the  nbaryngeal  orifice  of  the  tube,  which  is  nomiallv  closed,  is  opened,  probably  by 
the  action  of  trio  'Tensor  tympani.  This  fact  was  employed  W  Politzer  in  devising  an  ea«v 
method  of  inflating  the  tube.  The  nowde  of  an  india-nuiber  syringe  is  inserted  into  the  nostril ; 
the  patient  takes  a  mouthful  of  water  and  holds  it  in  his  mouth  ;  both  nostrils  are  closed  with 
the  tinger  and  thumb  to  prevent  the  escape  of  air,  and  the  patient  is  then  requested  to. swallow; 
as  he  does  so  the  air  is  force<l  out  of  the  sjTinge  into  his  nose,  and  is  driven  into  the  Eustachian 
tube,  which  is  riow  open.  The  impact  of  the  air  against  the  membrana  tympani  can  be  heard,  if 
the  membrane  is  sound,  by  means  of  a  pieceofindia-ruliber  tubing,  one  end  of  which  is  inserted 
into  the  meatus  of  the  patient's  ear,  the  other  into  that  of  the  surgeon.  The  dirw-t  examination 
of  the  Eustachian  tube  is  made  by  the  Eustachian  catheter  This  is  passed  along  the  floor  of 
the  nostril  with  the  curve  downward,  to  the  posterior  wall  of  the  phar>'nx.  When  this  is  felt, 
the  catheter  is  to  be  with<lrawn  ab<jnt  half  an  inch,  and  the  point  r()tated  outward  thnmgh  a 
quarter  of  a  circle,  and  pushed  again  slightly  backward,  when  it  will  enter  the  orifice  of  the  tnW, 
and  will  be  found  to  be  caught,  and  air  forced  into  the  catheter  will  Iw  heard  impinging  on  the 
tympanic  membrane  if  the  ears  of  the  patient  and  surgeon  are  connected  by  an  india-nibber 
tube. 
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THE  Apparatus  for  the  Digestion  of  the  Food  consists  of  the  alimentary  canaT 
and  of  certain  accessory  organs. 
The  alimentary  canal  is  a  inusciilo-membranous  tube,  about  thirty  feet  id 
length,  extending  from  the  mouth  to  the  anus,  and  lined  throughout  its  entire 
extent  by  mucous  membrane.  It  has  received  different  names  in  the  various  parts 
of  its  course :  at  its  coniniencement,  the  mouth,  we  find  jirovision  made  for  the 
mechanical  division  of  the  food  {maadcatioajy  and  for  its  admixture  with  a  fluid 
secreted  by  the  salivary  glands  (insah'mjtion);  beyonii  this  are  the  organs  of 
deglutition,  the  pharynx  and  the  «iesophagus.  which  convey  the  food  into  that  part 
of  the  alimentary  canal  (the  stomach)  in  which  the  principal  chemical  changes 
occur,  and  in  which  the  reduction  and  solution  of  the  food  take  place  ;  in  the  small 
intestines  the  nutritive  principles  of  the  imd  (the  cfiifk)  are  separated,  by  its 
admixture  with  the  bile  and  pancreatic  fluid,  from  that  portion  which  passes  into 
the  large  intestine,  most  of  which  is  expelled  from  the  system. 
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Liver. 

Pancreas. 

Spleen. 


The  mouth  {oral  or  buccal  cavitj/)  (Fig.  .509)  is  placed  at  the  commencement  of 
the  alimentary  canal;  it  is  a  nearly  oval-shaped  cavity,  in  Avhich  the  uja.*tication 
of  the  food  takes  place.  It  is  bounded,  in  front,  by  the  lips;  laterally,  by  the 
cheeks  and  alveolar  processes  of  the  upper  and  lower  jaAvg ;  above,  by  the  hard 
pahite  and  teeth  of  the  upper  jaw  ;  below,  by  the  tongue  and  by  the  mucous 
membrane  stretched  between  the  under  surface  of  that  organ  and  the  innvr 
surface  of  the  jaws,  and  by  the  teeth  of  the  lower  jaw;  behind,  by  the  soft  poliUe 
and  fauces. 

The  >itiu'ou»  wemhrane  lining  the  mouth  is  continuous  with  the  integument  at 
the  free  margin  of  the  lips  and  with  the  mucous  lining  of  the  fauces  behind  :  it  is 
of  a  rose-pink  tinge  during  life,  an<l  very  thick  where  it  covers  the  hard  part* 
bounding  ihe  cavity.     It  is  covered  by  .«tratified  cpitheliura. 

The  lips  are  two  fleshy  folds  which  surround  the  orifice  of  the  mouth,  formed 
externally  ttf  integument  and  internally  t\t  mucous  membrane,  between  whirh  ar 
found  the  Orbicularis  oris  muscle,  the  coronary  vessels,  some  nerves,  areolar  tissiw 
and  fat,  and  numerous  small  labial  glands.     The  inner  surface  of  each  lip  is  con- 
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nected  in  the  middle  line  to  the  gum  of  the  corresponding!  jaw  by  a  fold  of  miic<iiis 
membrane,  the/nyrti/.«».  hibii  superiorw  and  inferioris — the  former  being  the  hirger 
of  the  two. 

The  iabial  qtanih  &Te  situated  between  the  mucous  membrane  and  the  Orbicu- 
laris oris  round  the  orifice  of  the  mouth.  They  are  roimiled  in  form,  about  the 
size  of  small  pea8,  their  ducts  opening  by  small  orifices  upon  the  mue^ms  mem- 
brane.     In  structure  tbey    resemble  the  salivary  glands. 

The  cheeks  form  the  sides  of  the  face  and  are  continuous  in  front  with  the  lips. 
They  are  compiled  externally  of  integument,  internally  of  mucous  membrane, 
and  between  the  two  of  a  muscular  stratum,  besides  a  large  quantity  of  fat,  areolar 
tissue,  vessels.,  nerves,  and  buccal  glands. 

The  jnucou8  ynembrane  lining  the  cheek  is  reflected  above  and  below  upon  the 
gums,  and   is   continuous  behind   with   the  lining  membrane  of  the  soft  palate. 
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Ttii.  .VW.— Sectional  view  of  the  n'Mie.  mouth,  pharynx,  etc 


f^pposite  the  second  niMlar  tooth  of  the  upper  jaw  is  a  pafiiila,  the  summit  of 
which  presents  the  aperture  of  the  duct  of  the  parotid  glan<l.  The  principal 
muscle  of  the  cheek  is  the  Buccinator,  but  numerous  other  muscles  enter  into  its 
formation— viz.  the  Zygomatici,  Hisorius  Santorini,  and  Platystna  myoides. 

The  hun-al  ghiud*  are  placed  between  the  mucous  memhraiie  and  Buccinator 
muscle:  they  are  similar  in  structut*e  to  the  labial  glands,  bul  smaller.  Two  or 
three  of  larger  size  than  the  rest  are  jdaced  between  the  Massetcr  and  Buccinator 

Ltnusdes;  their  ducts  open  into  the  mouth  opposite  the  last  molar  tooth.    They  are 
called  molar  tflamh. 
r—' 
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periosteum  of  the  alveolar  processes  and  surrounding  the  necks  of  the  te<?t 
Thej  are  covered  by  smooth  and  vascular  mucous  membrane,  which  is  renmrk- 
able  for  its  limited  sensibility.  Around  the  necks  of  the  teetb  this  membrane 
presents  numerous  fine  papilbc,  and  from  this  point  it  is  rellected  into  the  alve- 
olus, where  it  is  continuous  with  the  periosteal  memb»"ane  lining  that  cavity. 

THE  TEETH. 

The  human  subject  is  provided  with  two  sets  of  teeth,  which  make  their 
appearance  at  different  periods  of  life.  The  first  set  appear  in  childhood,  and  are 
called  the  temporary^  detuduous,  or  milk  teeth.  The  second  set,  which  also  apjK'nr 
at  an  early  period,  continue  until  old  age,  and  are  named  pernmnent. 

The  temporary  teeth  are  twenty  in  number — four  incisors,  two  canine,  and  four 
molars,  in  each  jaw. 

The  permanent  teeth  arc  thirty-two  in  number — -four  incisors  (two  central  and 
two  lateral),  two  canines,  four  bicuspids,  and  six  m(>lars  in  each  jaw. 

General  Charadern, —Em^h  tooth  consists  of  three  portions  :  the  croum,  or  body. 
projecting  above  the  gum  ;  the  root,  or/rtw/,  entirely  concealed  within  the  alveolus; 
and  the  neck,  the  constricted  portion,  between  the  other  two. 

TMie  rtMts  of  the  teeth  are  firmly  implanted  within  the  alveoli ;  these  depres- 
BJons  are  lined  with  periosteum,  which  is  rellected  on  to  the  tooth  at  the  point  of 
the  fang  and  covers  it  as  far  as  the  neck.  At  the  margin  of  the  alveolus  the  peri- 
osteum becomes  continuous  with  the  fibrous  structure  of  the  guras. 

Permanent  Teetb. 

The  incisors,  or  cutting  teeth,  are  so  named  from  their  presenting  a  sharp  cut- 
ting e<lge,  adapted  fiir  biting  the  food.  They  are  eight  in  number,  and  form  the 
four  front  teeth  in  each  jaw. 

The  crown  is  directed  vertically  and  is  wedge-like  in  f  trm,  being  bevelled  at 
the  expense  of  its  posterior  surface,  so  as  to  terminate  in  a  sharp  horizontal  cut- 
ting edge,  which,  before  being  subject  to  attrition,  presents  three  small  prominent 
points.  It  is  convex,  smooth,  and  highly  polished  in  front :  concave  behind,  where 
it  ia  frequently  marked  by  slight  longitudinal  furrows. 

The  neek  is  constricted. 

The  fany  is  long,  single,  conical,  transversely  flattened,  thicker  before  than 
behind,  and  slightly  grooved  on  each  side  in  the  longitudinal  direction. 

The  mcinors  of  the  upper  jaw  are  altogether  larger  and  stronger  than  those  of- 
the  lower  jaw.  They  are  directed  obliquely  downward  and  forward.  The  two 
central  ones  are  larger  than  the  two  tateral,  and  their  free  edges  are  sharp  and 
chisel-like,  being  bevelled  at  the  expense  of  their  p<islcrior  edge:  the  root  is  more 
roumled. 

The  inchorg  of  the  loiver  jaw  are  stualler  than  the  ujq^er :  the  two  central  ones 
are  smaller  thiin  the  two  lateral,  and  are  the  smallest  of  all  the  incisor  teeth. 

The  canine  teett  {ruspi'dati)  are  finir  in  number — two  in  the  upper  and  two  in 
the  lower  jaw,  mie  being  placed  behind  each  lateral  incisor.  They  are  larger  and 
stronger  than  the  incisors,  especially  the  root,  which  sinks  deeply  into  the  jaw  and 
causes  a  well-marked  prominence  upon  its  surface. 

The  erown  ia  large  and  conical,  very  convex  in  front,  a  little  hollowetl  and 
uneven  posteriorly,  and  tapering  to  a  blunted  point  (U*  cusp,  which  rises  abovt-  ihf 
leveJ  of  the  other  teeth. 

The  rout  is  single,  but  longer  nnd  thicker  than  that  of  the  incisors,  coincai  m 
form,  cotnprc.ssed  laterally,  ami  marked  by  a  slight  groove  «in  each  side. 

The  upper  eitninc  teeth  (vulgarly  called  eye-teeth)  are  larger  and  longer  than 
the  two  lower,  and  situated  a  tittle  behind  them. 

The  lower  canine  teeth  are  [ilaced  in  front  of  the  upper,  so  that  their  8umuiit> 
correspond  to  the  interval  between  the  upper  canine  tooth  and  the  ncighb..'ii-._' 
incisors  on  each  side. 
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The  bicuspid  teeth  (pi-emolars,  small,  (ir  false  molars)  are  e'ltrht  in  minibcr — 
f(mr  in  onch  jaw,  two  being  placed  ininietliately  beEiind  each  of  the  canine  teeth. 
They  are  smaller  and  shorter  than  the  canine. 

The  trow/i  is  compressed  from  Mithout  inward,  and  snnnonnted  by  two  pyram- 
idal emineaces,  or  cuspa,  separated  hy  a  groove;  hence  their  name,  bicuJfjjidate. 
The  outer  of  these  cusps  ia  larger  and  more  prominent  than  the  inner. 

The  }ieek  is  oval. 

The  root  is  generally  single,  cotnpressed.  and  [uesents  a  dee|»  groove  on  each 
side,  which  indicates  a  tendency  in  the  root  to  becnme  double.  The  apex  is 
generally  bifid. 

The  upp*'r  birfii<pitl»  Are  larger,  and  present  a  greater  tendency  to  the  division  of 
their  roots  than  the  lower;  this  is  especially  marked  in  the  second  up|>er  bicuspid. 

The  molar  teeth  {itudtieuitpidafi,  true  or  large  molars)  are  the  largest  of  the 
permanent  set,  and  are  adapted  from  the  great  breadth  of  their  crowns  fur  grinding 
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and  pounding  the  food.  They  are  twelve  in  number^ — six  in  each  jaw,  three 
being  placed  behind  each   of  the  jioateriio*  bicuspids. 

The  irown  is  nearly  cubical  in  form,  rounded  on  each  of  its  lateral  surfaces, 
flattened  in  front  and  behind,  the  upper  snrftice  being  sunnounted  by  four  or  five 
tubercles,  or  cusps  (four  in  the  upper,  five  in  the  lower  molars),  sepaiated  from 
each  other  by  a  crucial  dejtrcssion  ;  hence  their  name,  multicuifjHdttti. 

The  lirfk  is  distinct,  large,  and  rounded. 

The  root  is  subdivided  into  from  two  to  five  fangs,  each  of  which  presents  an 
aperture  at  its  summit. 

The  Hrtit  ttwhtr  tooth  is  the  largest  and  broadest  of  all ;  its  crown  has  usually 
five  cusps,  three  outer  and  two  inner.  In  the  upper  jaw  the  root  consists  of  three 
fangs,  widely  separated  from  nne  another,  two  being  exterruil.  ihe  other  internal. 

The  latter  is  the  largest  and  longest,  slightly  grooved,  iind  sometimes  bifid. 
In  the  lower  jaw  the  root  consists  of  two  fangs,  one  being  placed  in  front,  the 
other  behind:  thev  are  both  crmipreaaed  from  before  backward,  and  grooved  on 
their  contiguous  faces,  indicating  a  tendency  to  division. 
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The  aecond  molar  is  a  little  smaller  than  the  first. 

The  crown  has  four  cusps  in  the  upper  an<i  five  in  the  lower  jaw.  

The  root  ha,^  three  fangs  in  the  upper  jaw  and  two  in  the  lower,  the  character 
of  which  are  similar  to  the  preceding  tooth. 

The  thirii  inohtr  tooth  is  called  the  ivkdom  tooth  {dens  sapientuf).  from  its 
late  appearance  through  the  gum.  It  is  smaller  than  the  others,  and  its  axis  i» 
directed  inward. 

The  crown  is  small  and  rounded  and  fuinished  with   three  tubercles. 

The  root  is  generally  single,  short,  conical,  slightly  curved,  and  grooved  so  aa 
to  present  traces  of  a  subdivision  into  three  fangji  in  the  upjier  and  two  in  the 
lower  jaw. 

Temporary  Teeth. 

The  temporary  or  milk  teeth  are  smaller,  hut  resemble  in  form  those  of  the 
permanent  set.  The  hinder  of  the  two  temporary  molars  is  the  largest  of  all  the 
milk  teeth,  and  is  succeeded  by  the  second  pernument  bicuspid.  The  first  npj»er 
molar  has  only  three  cusps — two  external,  one  internal;  the  second  upper  molar 
has  four  cusps.     The  first  lower  mtdar  has  four  cusps;  the  second  lower  molar 
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has  five.     The  fangs  of  the  temporary  molar  teeth  are  smaller  and  more  divergii 
than  those  of  the  permanent  set,  but  in  other  respects  bear  a  strong  resemblaiii^ 
to  them. 

Stracture  of  the  Teeth. 
On  making  a  vertical  section  of  a  tooth  (Fig.  51:^)  a  cavity  will  be  found  in  the 
interior.  This  cavity  is  situated  in  the  interior  of  the  crown  and  the  centre  of 
each  fang,  and  opens  by  a  minute  orifice  at  the  extremity  of  the  latter.  The  shajve 
of  the  cavity  corresponds  somewhat  with  that  of  the  tooth  ;  it  forms  what  is  callml 
the  pufp-rnriftf,  and  contains  a  .noft,  highly  vascular,  and  sensitive  substance,  the 
dtntal  jntlp.  The  pulp  consists  of  a  loose  connective  tissue  and  cells;  it  is  richly 
supplied  with  vessels  and  nerves,  which  enter  the  cavity  through  the  fs^mal] 
aperture  at  the  point  of  each  fang.  The  cells  of  the  pulp  are  ]>arliy  found 
permeating  the  connective  tissue,  and  partly  arranged  as  a  layer  on  the  wall  of 
the  pulp-cavity.  These  latter  cells  arc  of  twi)  kinds:  some,  columnar  in  sha^KT, 
:irc  named  the  odonh»hlft»ti<  of  Wahhifcr^  and  will  he  referred  to  hereafter:  others, 
fasiform  in  shape,  are  wedged  in  between  the  columnar  cells,  and  have  two  fine 
[uocesses,  the  outer  or  distal  one  passing  into  a  dentine  tubule ;  the  inner  betng 
continuous  with  the  processes  of  the  connective-tissue  cells  of  the  pulp*matrix. 


strvct(^rf:  or  the  teetit. 
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According  to  some  anatomists,  the  processes  i>f  the  o(l<mtoi>Iasta  are  also  continued 
into  the  dentine  tubuli. 

The  solid  jjortion  of  the  tooth  consists  »»f  three  distinct  structures — viz.  the 
proper  dental  substance,  which  forms  the  larger  jJortion  of  the  tooth,  the  /ror// 
or  thniine ;  a  layer  which  covers  the  exposed  part  «d*  the  crown,  the  enamel ;  and 
a  thin  layer,  which  is  disposed  on  the  surface  uf  the  fang,  the 
'\-m>'ftf  or  ft'Ksta  peirom. 

Ttie  ivory,  or  dentine  (Fig.  r)lH),  forms  the  principal  mass 
of  a  t(joth ;  in  its  central  part  is  the  cavity  enclosing  the  pulp. 
It  is  a  modification  of  osseous  tissue,  from  which  it  differs, 
however,  in  structure.  On  microscopic  examination  it  is  seen 
to  consist  of  a  number  of  minute  wavy  nud  brandling  tiiltes 
having  distinct  parietes.  They  ure  called  the  denf^l  tuhult,  and 
are  imbedded  in  a  dense  htunogeneous  substance,  the  intertuhu-    fio -^is-— VerticftUec- 

.  ^  '  lion  of  a  molHf  tooth. 

kir  timw. 

The  di'tiiit!  tidnili{¥\^.  514)  are  placed  parallel  with  one  another,  and  open  at 
their  inner  ends  into  the  pulp-cavity-  In  their  course  to  the  periphery  they  present 
two  or  three  curves,  and  are  twisted  on  themselves  in  a  spiral  direction.  The 
direction  of  these  tubes  varies:  they  are  vertical  in  the  upper  ]>ortion  of  the  crown, 
oblique  in  the  neck  and  upper  part  of  the  root,  and  towanl  the  lower  part  of  the 
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root  they  are  inclined  downward.  The  tubuli,  at  their  commencement,  are 
about  i-^nn  "f  an  inch  in  diameter;  in  llieir  course  they  divide  and  subdivide 
dichotomously,  so  as  to  give  to  the  cut  surface  of  ihe  dentine  a  striated  appear- 
ance. From  the  sides  of  the  tubes,  especially  in  the  fung.  ramifications  of 
extreme  minuteness  are  given  off,  which  join  together  in  loops  in  the  intertubular 
substance,  or  terminate  in  small  dilatations,  from  which  branches  are  given  ofl'. 
Near  the  periphery  of  the  dentine  the  finer  ramifications  of  the  tubuli  terminate 
in  a   layer  of  irregular  branched  spaces  which   communicate   with  each   other. 
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These  are  called  the  ititcrtflohulnr  spaces  of  Czermok,  or  the  (fmuufar  Im/er  i 
J*itrkiHf\'  (Ff^.  /il4).  The  dental  tubuli  have  conijiaKalively  thick  walls,  and 
etintain  slender  eyliiidrieal  prolongations  fnira  the  cells  of  the  piilp-t issue,  first 
deseribed  by  Mr.  Tomes,  and  named  Tomes's  fi1n*es  or  dentinal  fibres.  These 
dentinal  Hbres  are  analogous  to  the  soft  contents  of  the  canalieuli  of  bone. 
Between  Tomes's  fibres  and  the  ivory  of  the  canals  there  is  an  elastic  homo- 
geneons  meinbraue  which  resists  the  action  of  acids — the  dentutnl  ttheatJi  of 
Neumann. 

The  intertuhulai'  auhstnnce  is  translucent,  finely  •j^ranitlar,  and  contains  the 
chief  part  of  the  earthy  matter  of  the  dentine.  After  the  earthy  matter  has  been 
removed  by  steeping  a  tooth  in  weak  acid  the  animal  basis  remaining  may  be 
torn  into  laminae  which  run  parallel  with  the  pulp-eavity  across  the  direction  of 
the  tube^.  A  section  of  dentine  often  displays  a  series  of  somewhat  parallel  lines 
—the  iucrfwettttd  Urns  of  SaUer,  These  lines  are  composed  of  a  number  of 
masses  of  imperfectly  calcified  dentine  arrantjeil  in  layers.  In  consequence  of 
the  imperfection  in  the  calcifying  process  little  irregular  cavities  are  left»  termed 
interglohular  spacer,  similar  to  those  in  the  granular  layer,  but  larger.  They  have 
received  tlieir  name  from  the  fact  that  they  are  surroundeii  by  minute  nodules  or 
globules  of  dentine.  Other  curved  lines  may  be  seen  parallel  to  the  surface.  The^e 
are  the  Unei^  of  Seknujcr,  and  are  ilue  to  the  optical  effect  of  simultaneous  curvature 
of  the  dentinal  fibres- 

Qhemical  Comptmtion. — According  to  Berzelius  and  Bibra,  dentine  consi.sts  of 
28  parts  of  animal  and  72  of  earthy  matter.  The  animal  matter  is  resolvable  by 
boiling  into  gelatin.  The  earthy  matter  consists  of  phosphaie  of  lime,  carbonate 
of  lime,  a  trace  of  tiiioride  of  calcium,  phosphate  of  nuignesia,  and  other  salt^. 

The  enamel  is  the  hardest  and  most  compact  part  of  a  tooth,  and  forms  a  thin 
crust  over  the  expo.'^eil  part  of  the  crown  as  far  as  the  commencement  of  the  fang. 
It  is  thickest  on  the  grinding  surface  of  the  crown  until  worn  away  by  attrition, 
and  becomes  thinner  toward  the  neck.  It  consists  of  a  congeries  of  minute 
hexagonal  rods.  They  lie  parallel  with  one  another^  resting  by  one  extremity 
upon  the  dentine,  which  presents  a  number  of  minute  depressions  for  their  reception. 
and  forming  the  free  surface  of  the  crown  by  the  other  extremity.  These  fibres 
are  ilirected  vertically  on  the  summit  of  the  crown,  horizontally  at  the  sides; 
they  are  abotit  the  •  J^^  j  of  an  inch  in  diameter,  and  pursue  a  more  or  less  wavy 
course.  The  enamel  is  marked  by  a  series  of  undulating  line^,  which  cross  each 
other,  or  **  decussate ;"  these  lines  are  doubtless  formed  by  the  variation  in  the 
course  of  the  enamel-rods.  Another  series  of  lines,  having  a  brown  appearance. 
and  denominated  the puralh' I  gtn'ff  of  Hetzius,  are  seen  on  a  section  of  the  enamel. 
Their  exact  significance  is  uncertain. 

Numerous  minute  interstices  intervene  between  the  enamel-fibres  near  their 
dentinal  surface,  a  provision  calculated  to  allow  of  the  permeation  of  fluids  fn»m 
the  dentinal  tubule  into  the  substance  of  the  enamel.  It  is  a  disputed  [Kiint 
whether  the  dentinal  fibres  penetrate  a  certain  distance  between  the  rods  of  the 
enamel  or  not.      No  nutritive  canals  exist   in   the  enamel. 

Vhemit'ul  i*tmtpmitlon. — ^According  to  Bibra,  enamel  consists  of  96.5  per  cent, 
of  earthy  matter  and  3.o  per  cent,  of  animal  matter.  The  earthy  matter  con- 
sists of  phosphate  of  lime,  with  traces  of  fluoride  of  calcium,  carbonate  of  Itn,.- 
phttsphate  of  magnesia,  and  other  salts. 

The  cortical  substance,  or  cement  (^-rvwCrt /xr^froffrt),  is  disposed  as  a  thin  iavfi- 
on  the  roots  of  the  teeth,  from  the  termination  of  the  enamel  as  far  as  the  apex  of 
the  fang,  where  it  is  usually  very  thick.  In  structure  and  chemical  composition 
it  resembles  hone.  It  contains,  sparingly,  the  lacume  and  canaliculi  which 
characterize  true  bone;  the  lacnnje  placed  near  the  surface  have  the  canaliculi 
radiating  fn>m  the  side  of  the  lacume  toward  the  periodontal  membrane,  and 
those  more  deeply  placed  join  with  the  adjacent  dental  tubuli.  In  the  thicliT 
portions  of  the  erusta  petrosa  the  lumelhe  and  Haversian  canals  peculiar  to  hone 
are  also  found. 
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As  age  atlvances  the  cement  increases  in  thickness,  and  jLrives  rise:  to  tlio.se  bony  growths,  or 
esostoaes,  so  coiimion  in  the  teeth  of  the  aged;  the  pulp-eaviJ  y  beeomes  al8<»  partially  fille<l  up 
hy  a  bard  substance  intermediate  in  stnictiire  between  dentine  and  h:>Tiie  {ttsteu-drntun,  Owen; 
siToiidan/  (fejitiHt\  Tomes).  It  apjieurs  to  he  formed  by  a  slow  conversion  of  the  dental  pulp, 
which  shrinks  or  even  disappears. 

Development  of  the  Teeth. 

In  describing  the  development  of  the  teeth  we  luive  first  to  consider  the  mode 
of  formation  of  the  temporary  or  milk  teeth,  and  then  thiat  of  the  permanent 
series. 

BeTelopment  of  the  Temporary  Teeth. — ^The  development  of  these  teeth  in 
the  foetus  begins  at  a  very  earlv  period.  About  the  seventh  week  the  margin  of 
the  jaw  pre.sents  a  slight  longitudinal  depression  or  groove  with  rounded  horders. 
This  ia  termed  the  primUtve  deafai  groorc  of  Goodiifj%  and  is  caused  by  an 
involution  of  the  epithelium  of  the  oral  cavity  into  the  subjacent  connective 
tissue.  The  projecting  bordei"S  of  the  groove  are  called  the  dental  i^khje^.  The 
groove  consists,  therefore,  superficially,  of  a  collectinn  of  epithelial  cells,  beneath 
which  is  a  gelatinous  connective  tissue,  which  is  taken  to  represent  the  coriiim 
and  connective  tissue  of  the  nancons  membrane  ;  and  deeper  than  this  is  the 
ossifying  substance  of  the  jaw.  The  essential  structures  of  the  teeth  are  derived 
from  these  elements — the  enamel  from  the  epithelium  which  covers  the  surface  of 
the  dental  groove;  the  dentine  and  crusta  petrosa  from  the  deeper  structures. 

First,  as  to  the  enamel.  The  primitive  dental  groove  increases  in  size  by  the 
growing  up  of  the  corium  in  front  and  behind,  and  is  filled  up  and  covered  in  by 
the  epithelium,  which  becomes  greatly  increased  in  jjuantity,  so  that  the  grcwve  is 
only  indicated  by  a  shallow^  superficial  furrow.  ISecnndary  ridges  of  corium  rise 
at  intervals  along  the  floor  of  the  groove,  dividing  it  into  a  series  of  pits.  As  the 
dental  ridges— that  is  to  say,  the  sides  of  ttic  grofive — rise  up.  epithelial  masses 
are  contained  within  the  separate  pits;  these  are  called  (•ncwKd-ifcmis.  and  seem 
to  pass  deeper  and  deeper  into  the  substance  of  the  jaw.  and  at  last  meet  with  the 
papillae,  presently  to  be  described.  The  lower  part  of  these  masses  of  epithelial 
cells — that  is,  the  part  farthest  from  the  margin  of  the  jaw- — spreads  out  in  ail 
directions,  and  the  epithelial  cells  here  increase  in  number.  Each  mass  thus 
assumes  a  flask  shape,  which  is  connected  hy  a  narrow  neck,  embraced  by  the 
dental  ridges,  with  the  epithelial  lining  of  the  mouth.  It  may  now  be  compared 
to  a  tubular  gland,  consisting  of  a  dilated  extremity  filled  with  epithelium  and 
opening  by  a  narrow  duct,  also  filled  with  epithelium,  on  the  margin  of  the  jaw. 
This  narrow,  constricted  portion  is  called  the  ntrk  of  the  eimmtl-orifan^  and  is  of 
importance  as  being  the  part  from  which  the  enamel-organ  of  the  future  perma- 
nent tooth  is  ilerived.  The  lower  expanded  portion  »tf  the  mass  of  epithelial  cells, 
the  body  of  the  flask,  now  inclines  outward,  so  as  to  form  an  angle  with  the  neck 
or  more  superficial  part. 

In  the  soft  connective  tissue  beneath  this  mass  of  epithelial  cells  small  papilhe, 
corresponding  in  number  to  the  pita  in  the  primitive  dental  groove,  arise  by  an 
increasefl  development  and  growth  of  the  corpuscles  of  the  fiart.  They  grow 
upwaril,  become  vascular,  and  come  in  contact  with  the  epithelial  cells  of  tlit- 
enamel-germ,  and  are  received  into  dimples  on  its  under  surface.  By  continued 
growth  they  push  their  way  up  into  the  enamel-germs,  which  become  folded  o\er 
them  like  a  hood  or  cap.  We  have  then,  at  this  stage,  vascular  papillte  which  have 
already  begun  to  assume  somewhat  the  shape  of  the  crowns  of  the  future  teeth, 
surmounted  by  domes  or  caps  of  epithelial  cells,  which  were  originally  the  cells 
contained  in  the  lower  or  expanded  part  of  the  flask-shaped  masses  in  tiie  primi- 
tive dental  groove  (Fig.  515).  These  cells  nf)W  umlergo  a  diflTcrentiation  into 
three  classes  or  varieties.  Those  which  are  in  contact  with  the  |)apiHa,  and  which 
are  continuous  through  the  neck  of  the  enamel-germ  with  the  deepest  layer  of 
cells  of  the  oral  epithelium,  become  elongated  and  form  a  layer  of  well-marked 
and  regular  columnar  epithelium  coating   the   papilla.     These   are   named    the 
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internal  eiiamrl  epithelium,  Tlie  outer  laytT  of  cells  of  the  enamel-gemi. 
vvliich  are  in  contact  \vith  the  iiiner  siirfatH*  of  the  dentitial  sac.  presently  to 
be  described,  are  much  i*borter,  cubical  in  form,  and  are  named  the  rj-trntaf 
etuimef  epiiheUuin,  All  the  JBtermediate  round  celb  of  the  eriamel-genn  between 
these  two  Iayei*8  undergo  a  peculiar  change.  Tliey  become  stellate  in  Bhajte. 
and  their  proceftses  unite  to  form  a  network  which  resembles  gelatinoiijt  connective 
tissue. 

While  these  chan«^es  have  been  goin;[;  on  the  soft  end>rvoine  tissue  from  which 
the  papillie  arose,  and  which  is  sitinited  beneath  the  enuuiel-fjerms,  throws  upward 
in  the  form  of  ridges,  surrounding  the  rudimentary  teeth  and  becoming  converted 
into  a  vascular  membrane,  constituting  a  sac — the  dentina!  sac — which  encloses 
each  tooth.  As  they  grow  upward  the  two  ridges  ajiproach  one  another,  ami 
penetrating  the  lips  of  the  primitive  groove,  they  cause  the  neck  of  the  enamel- 
organ  to  atrophy  and  disappear,  so  that  all  communication  between  the  enamel- 
germ  and  the  superficial  epithelium  is  cut  off. 


Denial  tiroore  —- 


RemainM  qf  tnamtl  germ.-- 


Cl0O9iHHMry  CPNlMVl  y^rni*' 


)i^~ Enamel  organ. 


MtebtTa  eaHilage^ 
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Fl<i.  .^1.1.— Vertical  section  of  the  inferior  roaxUia  of  an  early  human  f>etiis.    (MagniAed  '2S  <nainct«>r». ) 


We  have  now  vascular  papillae  surmtuinted  by  inverted  caps  or  capsules  < 
epithelial  cells,  the  whole  being  surroun<ied  by  membranous  sacs.  The  cap  or 
capsule  consists  of  an  internal  biycr  of  cells — the  internal  enamel  epithelium — in 
contact  with  the  papilla;  of  an  external  layer  tti'  cells — the  external  enamel 
ejuihelium- — lining  the  interior  of  the  dentinal  sac;  and  of  an  intermediate 
ma.ss  of  stellate  cells  with  anastomosing  processes  (Fig.  .'^16).  The  eiiiimei  i# 
formed  exclusively  from  the  internal  enamel  epithelium,  the  columnar  cells  of 
which  undergo  direct  calcification  and  become  elongated  into  the  hexagonal  ro*!* 
u(  the  enamel.  The  intermediate  cells  atrojihy  and  disappear,  80  that  the 
calcified  internal  enamel  epithelium  and  the  external  enamel  epithelium  come 
into  close  apposition,  and  the  cells  of  this  latter  layer  form  a  distinct  metn- 
branc,  named  the  (nitieula  dentia  or  Kaftrnt/th'tt  membrane^  which  long  remains 
perceptible,  and,  after  the  tooth  has  emerged  from  the  gums,  forms  a  homy 
layer  which  may  be  separated  from  the  calcified  nuiss  heb)\v  by  the  action  of 
strong  acids.  It  is  marked  by  the  hexagonal  impressions  of  the  enamel-prism*, 
and  when  stained  by  nitrate  of  silver  shows  the  characteristic  appearance  of 
epitheliuTn.     It  soon,  however,  wears  away  from  the  surface  of  the  tcMith. 

Furituitifm  (if  the  Dentine. — While  these  changes  are  taking  place  in  tho 
epithelium  to  form  the  enamel  crmtemporane  -us  changes  are  occurring  in  tbf 
blastema  or  c»>rium  which  result  in  the  formatituj  of  the  dentine  and  cement.  .\« 
before  stated,  the  first  germ  of  the  dentine  consists  in  the  formation  of  papilhe. 
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corresponding  in  number  to  the  teeth,  from  the  soft  connective  tissue  which  boiin«ls 
the  depressions  containing  the  enamel-germ.  The  jiajtiUie  grow  tipward  into  the 
enamel-organ,  and  become  coated  by  it  and  enclosed  in  a  vascular  eonnoctive  tis- 
sue, the  dentinal  sac.  in  the  manner  above  described.  They  then  constitute  the 
formative  pulp  from  which  the  dentine  and  permanent  pulp  are  derived.  Each 
papilla  consists  of  rounded  cells,  and  is  very  vascular,  and  soon  begins  to 
assume  the  shape  of  the  tooth  which  is  to  be  developed  from  it.  The  next  step  is 
the  formation  of  the  odontoblasts,  which  have  a  relation  to  the  devehjpment  of  the 
teeth  similar  to  that  of  the  osteoblasts  in  the  formation  of  bone.  They  are  formed 
first  from  the  cells  of  the  periphery  of  the  papilhi,  which  become  enlarged  and  of 
an  elongated  form  and  provided  with  numerous  processes.  These  processes  a.s 
they  grow  become  calcified  externally,  the 
calcified  portion  forming  the  walls  of  the 
dentinal  tubules,  and  the  uncalcified  axial 
portion  forming  the  dentinal  fibres  (Tomes's 
fibres),  which  are  contained  within  the 
tubule.s.  In  addition  to  this,  the  lateral 
proce.sses  from  the  odontoblasts  form  the 
branches  of  anastomosis  w hereby  the  denti- 
nal canals  comniiinieate.  In  this  way  the 
peripheral  layer  of  the  papilla  becomes  coated 
with  a  soliil  shell  of  dentine,  on  the  inner 
surface  of  which  a  second  layer  of  odonto- 
blasts ia  arranged,  and  in  its  turn  calcifies ; 
and  thus  the  process  goes  on  through  the 
♦mtire  thickness  of  the  dentine,  the  processes 
of  one  odontoblast  being  directly  continuous 
with  those  in  succeeding  layers,  so  that  each 
dental  fibre  must  be  regarded  as  formed  by 
several  continuous  odontoblaxSts.  The  central 
part  of  the  papilla  does  not  undergo  calclli- 
cation  ;  its  cells  proliferate,  nerve-fibres  are 
developed  in  it,  and  it  remains  persistent  aa 
the  pulp  of  the  tooth.  The  cement  is  formed 
from  the  wall  of  the  dentinal  sac,  which  is 
developed  from  the  embryonic  mass  at  the 
bottom  of  the  dental  groove  from  which  the  papilla  originally  sprung.  So  that 
the  dentine  and  cement  may  be  said  to  originate  fnun  jinalogous  structures.  In 
this  membraniuis  sac  ossification  goes  on  in  a  numner  identical  with  the  intra- 
membranous  ossification  of  bone,  anfl  the  cement  forme<l  is  simply  ordinary  bone 
containing  canaliculi  and  lacumie. 

The  germs  of  the  milk  teeth  make  their  appearance  in  the  following  order: 
At  the  seventh  week  the  germ  of  the  first  molar  of  the  up]>er  jaw  appeans  :  at  the 
eighth  week  that  for  the  canine  tooth  is  developed;  the  two  incisor  papillfe  ajipear 
about  the  ninth  week  (the  central  preceding  the  lateral);  histly,  the  sec«ind  mohir 
papilla  is  seen  at  the  tenth  week,  behind  the  anterior  molar.  Tlie  teeth  of  the 
lower  jaw  apj)ear  rather  later,  the  first  molar  papilla  being  only  just  visible  at  the 
seventh  week,  and  the  second  molar  papilla  not  being  developed  before  the  eleventh 
week. 

Development  of  the  Permanent  Teeth. — The  permanent  teeth  as  regards  their 
development  may  be  divided  into  two  sets:  (1)  those  which  rejilace  the  temporary 
teeth,  and  which,  like  them,  are  ten  in  number:  these  are  i\\e  »it*TeHi<ion(ilpfirmaH<>nt 
teeth  ;  and  (2)  th«»se  which  have  no  temporary  predecessors,  but  are  sujieradded  at 
the  back  of  the  dental  series.  These  are  three  in  number  on  either  side  in  each 
jaw,  and  are  termed  the  superadded  permanent  teeth.  They  are  the  three  nndars 
of  the  permanent  set,  the  molars  of  the  temporary  set  being  replaced  by  the  pre- 
molars or  bicuspids  of  the  permanent  set.     The  development  of  the  successioual 


Fig,  .ilfi— Tk-ntal  «««•  of  a  human  embryo  at 
n\\  iiiivant-ed  stugo  of  dcvflopnifnt.  Tartly 
(Uu^aTnumtio.  a.  WaU  of  the  sao,  formed  of 
ri.mic(:ti%'e  tiwne,  with  its  outer  stratum  a>  and 
it»  inner  a*,  h.  Enamel  orRnn  with  Ma  papil- 
lary nn<l  parietal  layer  of  eell)^.  r.  li.  The  en- 
ura'el-mi'mbrane  and  eniimel  prlsmn.  c.  Den- 
tine cells.  /.  l>i-ntal  t.'«^rin  and  cttnillarlee.  g.  i. 
Transilion  <if  th<.-  wnll*.f  the  follicle  into  the 
Lisisue  of  tlie  dental  ((erin. 
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permanent  teeth— thp  U'li  juui.'rir»r  onos  in  oithor  jaw — will  lie  first  considered.     In^ 
tlie  neck  of  tbo  cnamcl-orgMn  of  the  tetii|torary  tooth,  prior  to  the  meeting  of  the 
two  (lenta!  rid<^es  iitxl  the  ohliteration  of  this  ]iortion  of  the  }>rimiti?e  dental  groove, 
an   indentation  of  the  epithelium  taken   place  in  the  hiyer  of  cells  forming   the 
posterior  wall  of  the  neck  of  the  sac.     This  forms  a  groove  or  indentation  similar 
to  the  groove  in  the  oral  epithelium  of  the  margin  of  the  jaw  which  formed   the 
primitive  dental  groove,   and  from    it.s   resemblance  is   termed    bv    Goodsir    the 
aerondari/  tfetttal  groove.     These  grooves  or  depressifvns  are  ten  in  number  in  each 
jaw,  and  are  tbrme<l  successively  from  before  backward.     They  become  filled  with 
ejiithelial  cells,  and  recede  into  the  substance  of  the  gum  behind  the  germs  of  the 
temporary  teeth.     They  constitute  the  enamel-germ^  of  thepeiinanent  teeth-      A« 
they  receile  they  become  flask-shaped,  from  an  expansion  of  their  distal  extremitr. 
and  finally  meet  a  papilhi,  which  has  been  formed  in  the  corium,  just  in  the  same 
manner  as  was  the  case  in  the  temporary  teeth.     The  apex  of  the  papilla  indenuiteif 
the  enamel-germ,  which  encloses  it,  and  forming  a  cap  for  it.  undergoes  ana logoiM 
changes  U>  those  described  in   the   development  of  the  milk  teeth,  and   becomes 
converted  into  the  enamel,  whilst  the  papilla  forms  the  dentine  of  the  permanent 
tooth.     In  its  development  it  becomes  enclosed  in  a  dental  sac  which  adheres  ?•> 
the  hack  of  the  sac  of  the   temporary  tooth.     The  sac  of  each   permanent  toolh 
remains  connecte<l  with  the  fibrous  tissue  of  the  gum  hy  a  slender  liand  nr  r/MAtr- 
ffaculum,  which  passes  to  the  margin  of  tlie  jaw  behiml  the  corresponding  milk 
tooth. 

The  superadded  pcrmaneHt  teeth— xhroc  on  each  side  in  each  jaw — arise  from 
successive  extensions  backward  of  the  back  jiart  of  the  enamel-germ  of  the  imme- 
diately preceding  tooth.  During  the  fourth  month  that  portion  of  the  enarael- 
germ  of  t!ie  last  temporary  molar  tooth  which  lies  behind  the  tooth,  and  which  ha* 
remained  nnaltered,  is  prohmged  backward  and  forms  ihe  enamel-germ  of  the  first 
permanent  molar  into  which  a  papilla  projects.  From  this  tooth,  in  a  similar 
manner,  about  the  seventh  month  afttr  birth  the  second  molar  is  fonned,  and 
about  the  third  year  tlie  third  molar  is  formed  by  an  extension  backward  of  the 
enamel-germ  of  the  second  molar. 

Uniptioii. — Wiien  the  calcification  of  the  different  tissues  of  the  tooth  is  suffi- 
ciently advanced  to  enable  it  to  bear  the  pressure  to  which  it  will  be  afterviard 
subjected,  its  eruption  takes  place,  the  tooth  making  its  way  through  the  gum. 
The  gum  is  absorbe<l  by  the  pressure  of  the  crown  of  the  tooth  against  it,  which  i? 
itself  pressed  up  by  the  increasing  size  of  the  fang.  At  the  same  time  the  sept« 
between  the  dental  sacs,  at  first  fibrous  in  structure,  ossify,  and  constitute  the 
alveoli ;  these  firmly  embrace  the  necks  of  the  teeth  and  aftord  them  a  solid  hasi* 
of  support. 

The  eruption  of  the  temporary  teeth  commences  at  the  seventh  month,  and  is 
complete  about  the  end  of  the  second  year,  those  of  the  lower  jaw  preceding  the 
upper. 

The  periods  for  the  eruption  of  the  temporary  set  are — 

7th  month,  central  incisors.  12th  to  14th  month,  anterior  molan* 

7th  to  10th  month,  lateral  incisors.       14th  to  20th  month,  canine. 
18th  to  3«jth  month,  posterior  molars. 

Calcification  of  the  permanent  teeth  commences  a  little  before  birth,  and  pro- 
ceeds in  the  following  order  in  the  upper  jaw — in  the  lower  jaw  a  little  earlier: 
First  molar,  fifth  or  sixth  month  ;  the  central  incisor,  a  little  later  ;  lateral  incisors 
and  canine,  about  the  eighth  or  ninth  month  ;  the  bicuspids  at  the  second  vear : 
second  molar,  fifth  or  sixth  year;  wi.sdom  tooth  about  the  twelfth  year.' 

Previous  to  the  permanent  teeth  penetrating  the  gimi  the  bony  partitions  whii 
separate  their  sacs  from  the  deciduous  teeth  are  absorbed,  the  fangs  of  the  tempo 
teeth   disappear  by  absorption  through  the  agency  of  particular  multinucleate^] 
cells,  called  odontoclast s,  which   are  developed  at  the  time  in  the   neigh borhi»o«J 
'"  '  the  fang,  and  the  permanent  teeth  become  placed  under  the  loose  crowns  of  thr 
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deciduous  teeth  ;  the  latter  finally  become  detached,  and  the  permanent  teeth  take 
their  place  in  the  mouth. 

The  eru[)tion  of  the  permsment  teeth  takes  jilace  at  the  following  ]»eriods,  the 
teeth  of  the  lower  jaw  preceding  those  of  the  upper  by  a  short  interval: 


6  J  years,  fii"st  molars. 
7th  year,  two  middle  incisors. 
Hth  year,  two  lateral  incisors. 
9th  year,  first  bicuspid. 


10th  year,  second  bicuspid. 
11th  to  12th  year,  cnnine. 
12th  to  13th  year,  second  molars, 
ITth  to  21st  year,  wisdom  teeth. 


THE  PALATE. 

The  palate  forms  the  roof  of  the  mouth:  it  consists  of  two  portions,  the  hard 
palate  in  front,  the  soft  palate  behind. 

The  hard  palate  is  hounded  in  front  and  at  the  sides  by  the  alveolar  arches 
and  gums;  behind,  it  is  continuous  with  the  soft  palate.  It  is  covercil  by  a  dense 
structure  formed  by  the  perinsteum  and  mucous  membrane  of  the  mouth,  which 
are  intimately  adherent  togetlier.  Along  the  middle  line  is  a  linear  ridge  or  raphe, 
which  terminates  anteriorly  in  a  small  papilla  corresponding  with  tlie  inferior 
opening  of  the  anterior  palatine  fossa.  This  papillu  receives  filaments  from  the 
naso-palatine  and  anterior  palatine  nerves^  On  either  side  and  in  front  of  the 
raphe  the  mucous  membrane  is  thick,  pale  in  color,  and  corrugated  ;  behind,  it  is 
thin,  smooth,  and  of  a  deeper  color:  it  is  covered  with  si|uamous  epithelium,  and 
furnished  with  numerous  glandr^  (palatal  glands),  which  lie  between  the  mucous 
membrane  and  the  surface  of  the  bone. 

The  soft  palate  (velum  pmdnhim  palati)  is  a  movable  fold  suspended  from  the 
posterior  border  of  the  hard  palate,  and  forming  an  incomplete  septum  between 
the  mouth  and  pharynx.  It  consists  of  a  fold  of  mucous  membrane  enclosing 
muscular  fibres,  an  aponeurosis,  vessels,  nerves,  adenoid  tissue,  and  mucous 
glands.  When  occupying  its  usual  position  (t.  e.  relaxed  and  pendent)  its  anterior 
surface  is  concave,  continuous  with  the  roof  of  the  mouth,  and  marked  by  a 
median  ridge  or  raphe,  which  indicates  its  original  separation  into  two  lateral 
halves.  Its  posterior  surface  is  convex,  and  continuous  with  the  mucous 
membrane  covering  the  floor  of  the  posterior  nares.  Its  upper  border  is  attached 
to  the  posterior  margin  of  the  hard  palate,  and  its  sides  are  blended  with  the 
jiharynx.     Its  lower  border  is  free. 

Hanging  from  the  middle  of  its  lower  border  is  a  small,  conical-shaped 
pendulous  process,  the  urida,  and  arching  outward  and  downward  from  the  base 
of  the  uvula  on  each  side  are  two  curved  folds  of  mucous  membrane,  containing 
muscular  fibres,  called  the  archi29  or  pillani  of  the  mft  pafate. 

The  anterinr  pifhrnt  run  downward,  outward,  and  forward  to  the  sides  of  the 
base  of  the  tongue,  and  are  formed  by  the  projection  of  the  I'alato-glossi  muscles, 
covered  by  mucous  membrane. 

The  pmferior  pillant  are  nearer  to  each  other  and  larger  than  the  anterior ;  they 
run  downward,  outward,  and  backward  to  the  sides  of  the  pharynx,  and  are 
formed  by  the  projection  of  the  Palato-pharyngei  muscles,  covered  by  raucous 
membrane.  The  anterior  and  posterior  pillars  are  separated  below  by  a  triaugular 
interval  in  which  the  tonsil  is  lodged. 

The  space  left  between  the  arcfies  of  the  palate  on  tlie  two  aides  is  called  the 
iiithmuft  of  (Itc  fancf's.  It  is  bounded,  above,  by  the  free  margin  of  the  soft  palate  ; 
below,  by  the  back  of  the  tongue ;  and  on  each  si<le,  by  the  pillars  of  the  soft 
palate  and  the  tonsil. 

The  niur>mtf  ttn'tnhranc  of  the  soft  pahitv  is  thin,  and  covered  with  squamous 
epithelium  on  both  surfaces,  excepting  near  the  orifice  of  the  Eustachi-m  tube,  where 
it  is  columnar  and  ciliated.*     Beneath  the  mucous  membrane  on  the  oral  surface 


'  Ac«*onliii«  to  Klein,  the  niiutHis  membrane  on  the  nasal  surface  of  llie  soft  palate  in  in  the 
fietas  covered  throughout  by  coluninur  ciliated  epitheliuia. 
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of  the  soft  palate  is  a  courtideriihle  amouni:  of  a<lt'ni>iii  tissue.     The  palatine  gland 
form  a  continuous  layer  on  its  posterior  surffiee  lunl  nunul  the  uvula, 

^^luiupotwuruHiit  of  the  noft  pnlate  is  a  thin  birt  finu  fibrous  hiyt-r  attached  above 
to  the  posterior  bonier  of  the  hard  palate,  and  becominr^  thinner  toward  the  free 
margin  of  the  velum.  Laterally,  it  is  continuous  with  the  pharyngeal  aponeurosis. 
It  forms  tlie  framework  of  the  soft  palate,  and  is  joined  by  the  tendon  of  the  Tensor 
palati  muscle. 

The  nntHvh'S   of  the  noft  p'fhiti'    are  five  on  eacli   side:  the    Levator    pulati. 
Tensor  palati,  Azygos  uvul:e»  Palato-glossus,  and  Palato-pharyngeus  (see  page  423). 
The  following  is  the  relative  position  of  these  structures  in  a  dissection  of  the  soft 
palate  from  the  posterior  or  nasal   to   the  anterior  or  oral  surface :    Iramediatelv 
beneath   the  nasal   mucous   lueudtrane  is  a  thin  stratum   of  muscular   fibres,  the 
posterior  fasciculus  of  the   Pahito-piiaryngcus  muscle,  joining  with   its  fellow  of 
the  opposite  sitle  in  the  middle  line.      Beneath  this  is  the  Azygos  uvuh«,  consi<itiDg 
of  two  rounded  fJeahy  fasciculi,  placed  side  by  .side  in  the  median  line  of  the  soft 
palate.     Next  comes  the  aponeurosis  of  the  Levator  palati^  joining  with  the  iDusele 
of  the  opposite  side  in  the  middle  line.      Fourthly,  the  anterior  fasciculus  nf  the 
Palato-pharyngeus,  thicker  than  the  posterior,  and  separating  tlie  Levator  ]ialati 
from  the  next  muscle,  the   Tensor  palati.      This   muscle   terminates   in   a  tendott 
which,  after  winding  round  the  hamular  process,  expands  into  a  broad  aponeurosis 
in  the  soft  palate,  anterior  to  the  other   muscles  which   have  been  enumerated. 
Firjiilly,  we  have  a   thin  muscular  stratum,  the    Palato-glossus  muscle,  placed  in 
tVoMt  of  the  aponeurosis  of  the  Tensor  palati,  and  separated  from  the  oral  mucous 
mend>rane  by  adenoid  tissue. 

The  tonsils  {fimift/d<ih')  are  two  glandular  organs,  sittiated  one  on  each  side  of 
the  fauces,  between  the  anterior  and  |tnstenor  pillars  of  the  soft  palate.  Thev  are 
of  a  rounded  form,  and  vary  consiik-rably  in  size  in  different  indivivluals.  Exter- 
nally the  tonsil  is  in  relation  wjth  the  inner  surface  of  the  Superior  constrictor, 
which  separates  it  from  the  internal  carotid  and  a.scending  pharyngeal  arteries. 
It  corresponds  to  the  angle  of  the  lower  jaw.  Its  inrur  nurficc  presents  from 
twelve  to  fifteen  orifices,  leading  into  small  recesses,  from  w  hich  numerous  follicles 
branch  out  into  the  substance  of  the  gland.  These  follicles  are  lined  by  a  continua- 
lioti  of  the  mucous  luembrane  of  the  pharynx,  covered  with  epithelium:  around 
each  follicle  is  a  layer  of  closed  capsules  imbedded  in  the  submucous  tissue.  These 
capsules  are  analogous  to  those  of  i*eyer's  glands,  consisting  of  adenoid  tissue. 
No  ofjcnings  from  the  capsules  into  the  follicles  can  be  recognized.  Thev  contain 
a  thick  grayish  secretion.  Surrounding  each  follicle  is  a  close  plexus  of  lymphatic 
vessels.  From  these  plexuses  the  lymphatic  vessels  pass  to  the  deep  cervical 
glaufls  in  the  upper  |>art  of  the  neck,  which  frequently  become  enlarged  in  afftc> 
tions  of  these  organs. 

.  The  arteries  supplying  the  tonsil  are  the  dorsalis  lingua?  from  the  lingual,  the 
ascending  palatine  and  timsillar  from  the  facial,  the  ascending  pharyngeal  from  the 
external  carotid,  the  descending  palatine  branch  of  the  internal  maxillarv,  and  a 
twig  from  the  small  meningeal. 

The  vein«  terminate  in  the  tonsillar  plexus,  on  the  outer  side  of  the  tonsil. 

The  nerves  arc  derived  from  Meckel's  ganglion  and  from  tbeglosso-pharyngejii 

THE  SALIVARY  GLANDS  (Fig.  517). 

The  principal  salivary  glands  communicating  with  the  mouth  and  pouring 
their  secretion  into  its  cavity  are  the  parotid,  submaxillary,  and  sublingnal. 

The  parotid  gland,  so  called  from  being  placed  near  the  ear  {rrapd,  near  ;   o;<, 
Mzo^,  the  ear),  is  the  largest  of  the  three  salivary  glands,  varying  in  weight  fn^j 
half  an  ounce  to  an  ounce.      It  lies  uj>on  the  side  of  the  face  iramediatelv  belc 
and  in  front  of  the  external  ear.     It  is  limited  above  by  the  zygoma:  beloii,  by 
the  angle  of  the  jaw  and  by  a  line  drawn  between  it  and  the  mastoid  process: 
anteriorly,  it  extends  to  a  variable  extent  over  the  Masseter  mu.scle;  posteriori}' 
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it  is  bounded  by  the  external  meatus,  the  mastoid  process,  and  the  Stemo-mastoid 
and  Digastric  muscles,  slightly  overlupping  the  latter. 

Its  anterktr  ftnrfatr  is  gnmvod  to  embrace  the  jiosterior  marjrin  of  the  ramus  of 
the  lower  jaw,  and  advances  forward  beneath  the  ramus,  between  the  two  Pterygoid 
muscles  and  in  front  of  the  ramus  over  the  Masseier  muscle.  Its  outer  surface^ 
slightly  lobulate<l.  is  covered  by  the  integument  and  jiarotid  fascia,  and  has  one  or 
two  lymphatic  glands  resting  on  it.  Its  infur  kurfave  extends  dee[ily  into  the  neck 
by  means  of  two  large  processes,  one  of  whifh  dips  behind  the  st\  h>id  process  and 
projects  beneath  the  mastoid  process  and  the  Sterno-iuastoid  muscle;  the  other  is 
situated  in  front  of  the  styloi<l  process,  and  glasses  into  the  back  part  f»f  the  glenoid 
fossa,  behind  the  articulation  of  the  lower  jaw.  The  structures  passing  through 
the  parotid  gland  are — the  external  carotid  artery,  giving  off  its  three  terminal 
branches:  the  posterior  auricular  artery  emerges  from  the  gland  behind;  the 
temporal  artery  above;    the  transverse  facial  a  branch  of  the  temporal,  in  front; 
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Fig.  517.— The  salivary  glands. 

and  the  internal  maxillary  winds  through  it  as  it  passes  inward,  behind  the  neck 
of  the  jaw.  Superficial  to  the  external  carotid  is  the  trunk  formed  by  the  union 
of  the  temporal  and  internal  maxillary  veins;  a  branch,  connecting  this  trunk 
with  the  internal  jugular,  also  passes  through  the  gland.  It  is  also  traverse<l  by 
the  facial  nerve  and  its  branches,  which  emerge  at  its  anterior  border;  branches  of 
the  great  auricular  nerve  pierce  the  gland  to  join  the  facial,  and  the  auriculo- 
temporal branch  of  the  inferior  maxillary  nerve  emerges  from  the  upper  part  of  the 
glantl.  The  internal  carotid  artery  and  internal  jugular  vein  lie  ch>sc  to  its  deep 
surface. 

The  duct  of  the  parotid  gland  (Stennons)  is  about  two  inches  and  a  half  in 
length.  It  comtnences  by  numerous  branches  from  the  anterior  part  of  the  gland, 
crosses  the  Masseter  muscle,  and  at  its  anterior  border  dij)S  down  into  the  substance 
of  the  Buccinator  muscle,  which  it  pierces;  it  then  runs  for  a  short  distance  obliniiely 
forward  between  the  Buccinator  and  mucous  membrane  of  the  mouth,  and  opens 
upon  the  inner  surface  of  the  cheek  by  a  small  orihcc  opposite  the  second  molar 
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tootli  of  the  upper  jaw.     Whilo  crossing  the  Masseter  it  receives  the  duct  of" 
detjiL'iieil  portion  of  the  gland,  norm  parotidf)*^  which  uccasionally  exists  as  a  sepM 
lobe,  ju.st  beneath  the  Kygoiuutic  arch.      In  this  position  it  has  the  transverse  ikcial 
artery  above  it  and  some  branches  of  the  facial  nerve  below  it. 

Structure. — The  parotid  duct  is  dense,  of  considerable  thickness,  and  its  canal 
about  the  size  of  a  crowqnill  ;  it  consists  of  an  external  or  fibrous  coat,  of 
considerable  density,  containing  contractile  fibres,  and  of  an  internal  or  mucous 
coat  lined  with  short  columnar  epithelium. 

Surface  Form.— The  direction  of  the  duct  corresponds  to  a  line  drawn  across  the  fkoeali 
a  fiiigt'r's  bremlib  below  the  zytraam ;  that   is,  from  the  lower  pnrt  of  the  tragus  to  midway 
betwet^n  the  frc'c  niurgiu  of  the  upper  lip  and  the  ala  of  the  nose. 

Vessels  and  Nerves. — The  arferit's  supplying  the  parotid  gland  are  derived  from 
the  external  carotid,  and  from  the  branches  given  off  by  that  vessel  in  or  near  ita 
substance.  The  veiu»  empty  themselves  into  the  external  jugular  through  some 
of  its  tributaries,     The  h/mphatics  terminate  in  the  superficial  and  deep    cervical 
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glands,  passing  in  their  course  through  two  or  three  lymphatic  glands  placed  on 
the  surface  and  in  the  substance  of  the  parotid.  The  nervfis  are  derived  from  the 
carotid  plexus  of  the  sympathetic,  the  facial,  the  auriculo-temporal.  and  great 
auricular  nerves. 

It  is  pr(d)ahle  that  the  branch  from  the  auriculo-temporal  nerve  is  den*ve«l 
from  the  glo.ssi>-pharynf|;eal  through  the  otic  ganglion  (see  page  770).  At  all 
events,  in  some  of  the  lower  animals  this  has  been  proved  experimentally  to  be 
the  case. 

The  submaxillary  gland  is  situated  below  the  jaw,  in  the  anterior  part  of  the 
submaxillary  triangk*  of  the  neck.  It  is  irregular  in  form  and  weighs  about  two 
drachtns.  It  is  covered  by  the  integument,  Platysma,  deep  cervical  fascia,  and  the 
body  of  the  lower  jaw,  corresponding  to  a  depression  on  the  inner  surface  of  that 
lnuie,  and  lies  ujjon  the  Mylo-hyoid,  Hyo-glossus,  and  Stylo-glossus  muscle?.  » 
jjortion  of  the  gland  passing  beneath  the  posterior  border  of  the  Mylo-bvoid.  In 
front  of  it  is  the  anterior  belly  of  the  Digastric;  behind,  it  is  separated  from  the 
parotid  gland  by  the  stylo-maxillary  ligament,  and  from  the  sublingual  gland  in 
front  by  the  Mylo-hyoid  muscle.  The  facial  artery  lies  imbedded  in  a  groove  m 
its  posterior  and  upper  border. 

The  duct  of  the  submaxillary  gland  (  Wfiarfonn)  is  about  two  inches  in  length. 
ttn<l  its  walls  are  much  thinner  than  those  of  the  parotid  duct.  It  commences  l»^^ 
numerous  branches  from  the  deep  portion  of  the  gland,  and  pa.sses  forward  and 
inward  between  the  Mylo-liyoid  and  the  Hyo-glossus  and  (Jenio-hyo-glossua  muv 
cles,  then  between  the  sublingual  gland  and  the  (lenio-hyo-glossus,  and  opens  br 
a  narrow  orifice  on  the  wninmit  of  a  small  pajiilht  at  the  side  of  the  fnenum  lingua*. 
On  the  Hyo-glossus  muscle  it  lies  between  the  lingual  and  hypoglossal  nerve»,  but 
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at  the  anterior  border  of  the  muscle  it  crosses  under  the  lingual  nerve,  and  is  then 
placed  above  it. 

Vessels  and  Nerves.— The  nrterh's^  Rui>plyin^  the  submaxillarv  gland  are 
hninehes  of  the  fjiciul  and  lingual.  Its*  vvinn  fitltow  tlie  course  of  the  arteries. 
The  nerren  are  derived  from  the  submaxillary  ganglion,  through  which  it  receives 
filaments  from  the  chorda  tympani  of  the  facial  and  lingual  branch  of  the 
inferior  maxillary,  from  the  mylo-hyoid  branch  of  the  inferior  dental,  and  from 
the  sympathetic. 

The  sublingual  gland  is  the  smallest  of  the  salivary  glands.  It  is  situated 
beneath  the  mucous  membrane  of  the  floor  of  the  mouth,  at  the  side  of  the  frjenum 
lingufie,  in  contact  T,vith  the  inner  surface  of  the  lower  jaw,  close  to  the  symphysis. 
It  is  narrow,  flattened,  in  shape  somewhat  like  an  almond,  and  weighs  about  a 
drachm.  It  is  in  relation,  ahovf,  with  the  mucous  memhrane  :  he!ou\  with  the 
Mylo-hyoid  muscle;  in  front,  with  the  depression  on  the  side  ^f  the  symphysis  of 
the  lower  jaw,  and  with  its  fellow  of  the  opposite  side:  hehind^  with  the  deep 
psirt  of  the  submaxillary  gland ;  and  hifenialh/,  with  the  Genio-hyo-glossus, 
from  which  it  is  separated  by  the  lingual  nerve  and  Wharton's  duct.  Its 
excretory  ducts  (ihietft  of  Rwim\  from  eight  to  twenty  in  number,  open 
separately  into  the  mouth,  on  the  elevated  crest  of  mucous  membrane  caused  by 
the  projection  of  the  gland,  on  either  side  of  tlie  frrenum  linguce.  One  or  more 
join  to  form  a  tube  which  opens  into  the  Whartonian  duct ;  this  is  culled  the  duct 
of  Biirthofin. 

Vessels  and  Nerves. — The  sublingual  gland  is  supplied  with  blood  from  the 
sublingual  and  submental  arteries.     Its  nerves  are  derived  from  the  lingual. 

Structure  of  Salivary  Glands. — The  salivary  are  compound  racemose  glands, 
consisting  of  numerous  lobes,  which  are  made  up  of  smnller  lobules  connected 
together  by  dense  areohir  tissue,  vessels,  and  ducts.  Estch  lobule  consists  of  the 
ramifications  of  a  single  duct,  ''branching  frequently  in  a  tree-like  manner,"  the 
branches  tenuinating  in  dilated  ends  or  alveoli,  on  which  the  capillaries  are 
distributed.  These  alveoli,  however,  as  Pfliiger  points  out,  are  not  necessarily 
spheric^il,  though  sometimes  they  assume  that  form ;  sometimes  they  are  perfectly 
cylindrical,  and  very  often  they  are  mutually  compressed.  The  alveoli  are  enclosed 
by  a  basement  membrane  which  is  continuous  with  the  membrana  propria  of  the 
duct.  It  presents  a  jtecidiar  reticulated  structure,  having  the  appearance  of  a 
basket  with  open  meshes,  and  consisting  of  a  network  of  branched  and  flattened 
nucleated  cells. 

The  alveoli  of  the  salivary  glands  are  of  two  kinds,  which  difler  both  in  the 
appearance  of  their  secreting  cells,  in  their  sisie,  and  in  the  nature  of  their 
secretion.  The  one  variety  secretes  a  ropy  fluid  which  contains  mucin,  and 
has  therefore  been  named  the  mtteouH^  whilst  the  other  secretes  a  thinner  and 
more  watery  fluid,  which  contains  serum-albumin,  and  has  been  named  }tcrou» 
or  albumittoHS.  The  sublingual  gland  may  lie  regarded  as  an  examjdc  of  the 
former  variety,  the  parotid  of  the  latter.  The  submaxillary  is  of  the  mixed 
variety,  containing  both  mucous  and  serous  alveoli,  the  latter,  however,  prepon- 
(leratin2» 

Both  alveoli  are  lined  bv  cells,  and  it  is  by  the  character  of  these  cells  that  the 
nature  of  the  gland  is  chiefly  to  be  determined.  In  addition,  however,  the  alveoli 
of  the  serous  glands  are  smaller  than  those  of  the  mucous  ones. 

The  cella  in  the  mucous  alveoli  are  spheroidal  in  shape,  glassy,  transparent,  and 
dimly  striated  in  appearance.  The  nucleus  is  usually  situated  in  the  part  of  the 
cell  which  is  next  tljc  basement  membrane,  against  which  it  is  sometimes  flattened. 
The  most  remarkahle  ])eculiarity  presented  hv  these  cells  is.  that  they  give  ofl^  an 
extremely  fine  process,  which  is  curved  in  a  direction  parallel  to  the  surface  of  the 
alveolus,  lies  in  contact  with  the  membrana  propria,  and  overlaps  the  process  of 
neighboring  cells.  The  cells  contain  a  «|uantity  of  mucin,  to  which  their  clear, 
transparent  appearance  is  tlue. 

Here  and  there  in  the  alveoli  are  seen  peculiar  half-moon-shaped  bodies  lying 
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between  the  cells  aii<l  tlit"  raenibrana  ]>ropriri  of  the  alvei)liiR.  They  arc  t^ra? 
tlie  eregcentts  of  Gianuzzl  m-  tlie  tifi/ufu/n-x  of  Hi'lilenhitin  (Fig.  518).  and  ore 
regarded  by  Pfliiger  as  dtie  to  post-jiiortf^ni  change,  but  by  most  other  latt-r 
observers  tuey  are  believed  to  be  comjwsed  of  (>yjyhedral  granular  cells,  whidi 
Ileideiihain  regards  as  young  epitheHal  cella  destined  to  supply  the  place  of  tiiiMt^ 
salivary  cells  which  have  undergone  disintegration.  This  view,  however,  is  ni»t 
accepted  by  Klein. 

Serous  Alveoli. —  In  the  serous  alveoli  the  cells  almost  completely  fill  the  eavitv. 
so  that  there  is  hiirdly  any  lumen  perceptible.  Instead  of  pret«enting  the  cltar. 
transparent  apjieurance  of  the  cells  of  the  mucous  alveoli,  they  present  a  granulai 
appearance,  due  to  ilistinct  granules  of  an  albuminous  nature  imbedded  in  a  closely 
reticulated  protojdasm.  The  ilucts  which  originate  out  of  the  alveoli  are  lined  al 
their  euuiTuencement  by  epithelium  which  difl*ers  little  from  the  pavement  type. 
As  the  ducts  cnliii-ge  the  epithelial  cells  change  to  the  columnar  type,  and  they  an? 
described  by  Pfliiger  as  attached  to  the  basement  membrane  by  a  brush  of  fine 
hair-like  ]»rocesse8,  which  he  believes  to  be  continuous  with  the  nerve-fihre?- 
Other  anatomists  regard  the.sc  cells  as  merely  striated  on  their  <ieep  surface. 
The  lobules  of  the  salivary  glands  are  richly  sujjplied  with  blood-vesseU  wbicli 
form  a  dense  network  in  the  interalveolar  spaces.  B'ine  plexuses  of  nerve^  arc 
also  found  in  the  interlobular  tissue. 

Pttiiger  describes  the  nerves  as  being  * 

directly  ciuitinuods  with  the  salivary 
cells  of  the  alveolus,  the  nerve  some- 


Fig. 519 .—  Illustrating  PllUjfcrs  views  of  ttie  tcnnJnatlonof  the  nerves  In  the  alveolar  celU    {Tram Strickut 
•'HaudbiKik  ")  a.  Wrect  fxuisftKf  of  nerve  Into  a  salivary  coU.  b.  By  On?  medium  of  w  muIUjKtUu'  K«rntllom«lt ; 

times  passing  through  a  ganglion-cell  just  before  joining  the  alveolus  (Fig.  hVK 
A  and  b).  This  fact  has  not,  however,  been  corroborated  by  other  observers. 
There  is  no  doubt  that  ganglia  are  to  be  found  in  some  salivary  glands  in  connec- 
tion with  the  nerve-plexuses  in  the  interlobular  tissue :  thus  they  are  t»>  ^ 
found  in  the  submaxillary,  but  not  in  the  parotid,  hut  whether  the  ultimate 
fibrils  are  ctmnected  with  the  salivary  cells,  as  asserted  by  Pfliiger,  remaini<  t(tbe 
proved 

In  the  submaxillary  and  sublingual  glands  the  lobes  are  larger  and  more 
loosely  united  than   in  the  parotid. 

Mhcouh  Glatuh. — Besides  the  salivary  glands  proper,  numerous  other  glaiMl* 
are  found  in  the  mouth.  They  appear  to  secrete  nnicus  only,  which  serves  to  keep 
the  mouth  moist  during  the  intervals  of  the  salivary  secretion,  an<l  which  is  mh^^^ 
with  that  secretion  in  swallowing.  Mstny  of  these  glands  are  found  at  tlie  p»)stcrii>t 
part  of  the  dorsum  of  the  tongue,  behind  ihe  circumvallate  papilla\  and  also  alun? 
its  margins  as  far  forward  as  the  apex.'  Others  lie  around  and  in  the  toni*il 
between  its  crypts,  and  a  large  number  in  the  soft  palate.  These  glands  are  "f 
the  ordinary  compound  racemose  type. 

'  It  has  nH'puily  tn-f  u  Nhnwn  t«y  Kbner  that  niuny  of  these  glands  open  into  llie  trenrlies.  aroH 
the  circumvallati!  iiapilljc,  tmii  jIihI  their  seeriition  in  more  watery  lh«n  thai  of  onJinary  tniKt  ^ 
jrlands.    lit  KUi>iK»iey  that  (hey  avsint  in  tht>  nutre  ni|»i<J  ilistrihution  of  llie  substjincc  to  be  to.'^etJ  ot» 
the  region  where  iht.'  .sj)ecial  Bjiparulus  of  the  sense  of  taste  is  situated. 


FORM    OF    THE   MOITH. 
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Sur&ce  Form. — The  orifice  of  i\w  mouth  is  boumltMl  by  the  Up«,  two  thick,  fleshy  folds 
CDVt^rt'tl  I'xtertially  by  ititegumerit  and  internally  by  mucouH  uiembrarie,  and  consisting  of 
nni8<^Ies,  Vi-yselis,  nerves,  areolar  tissue,  and  niunerotis  small  ^li^iods.  The  size  of  the  orifice  of 
the  mouth  varies  considerably  in  different  rndividnals,  but  scenis  to  bear  a  close  relation  to  the 
size  and  prominence  of  the  teeth.  Its  ojrners  correspond  pretty  accurately  to  the  ntiter  border 
of  the  canine  teeth.  In  the  ^bJnl•ulian  tribes,  where  the  front  teeth  are  large  and  inclined  for- 
ward, the  luouth  is  lar^'c ;  and  this,  combined  with  the  thick  and  everted  lips  wliicb  api>ear  to 
l>e  asaociateil  with  prominent  teeth,  gives  to  the  necro's  face  much  of  the  peculiarity  by  which 
it  is  cbanicterized.  The  sjuuller  teeiJi  and  the  nli^hter  prominence  of  the  alveolar  arch  of  the 
more  highly  civilized  races  render  the  orifice  of  the  mouth  nmch  smaller,  and  thiw  a  small 
niituth  is  an  indication  of  intelligence,  and  Is  regarded  ai>  an  evidence  of  the  higher  civilization 
of  the  individual. 

Upon  looking  into  the  mouth,  the  first  thing  we  may  note  is  the  tongue,  the  upper  surface 
of  which  will  he  seen  occupying  the  floor  of  the  cavity.  Tltis  surface  is  etinvex,  and  is  marked 
along  the  middle  line  hy  a  raphe  which  divides  it  uito  two  symmetrical  portiims.  The  anterior 
two-thirds  is  rouch  and  studded  with  papilla^ ;  the  posterior  third  smooth  and  tuberculated, 
covered  by  numer<nis  elands  which  project  from  the  surfaces  Upon  raising  the  tongue  the 
mue«)us  memhrane  which  invests  t!ie  upper  surface  may  lie  traced  covering  the  sides  of  t!ie 
under  surface,  and  then  reflected  over  the  floor  of  the  mouth  on  to  the  inner  surface  of  the 
lower  jaw,  a  part  of  which  it  covei-s.  As  it  passes  over  the  borders  of  the  tongue  it  changes  it« 
eharaetert  l>ecoming  thin  and  smooth  and  losing  the  papillre  which  are  to  be  seen  on  the  upper 
surface.  In  the  middle  Une  the  mttcous  memhrane  on  the  under  surhice  of  the  tip  of  the 
tongue  forms  a  distinct  fold,  the  /nvimm  fhu/ufr,  by  which  this  organ  is  connected  to  the  sym- 
physis of  the  jaw.  i.)ecasionally  it  is  found  that  this  fnenum  is  rather  shorter  than  natural, 
and,  acting  as  a  bridlcj  jircTcnts  the  complete  protrusion  of  the  tongue.  When  this  condition 
exists  and  an  attempt  is  made  to  nrotrudc  the  organ,  the  tip  will  be  seen  to  remain  buried  in 
tlie  floor  of  the  uiouth,  and  t!ie  dc»r8um  of  the  tongue  is  rendere*!  very  convex,  anil  more  *ir 
less  extruded  from  the  mouth  ;  at  the  same  time  a  deep  furrow  will  he  noticed  t«  appear  in  the 
middle  line  of  the  anterior  part  of  the  dorsum.  Sometimes,  a  little  external  to  the  fi"a?num, 
the  ranine  vein  may  be  seen  immediately  bt^neath  the  mucous  membrane.  The  etirrespnnding 
artery,  being  niore  deeply  placed,  does  not  come  into  view,  nor  can  its  pulsation  l>e  felt  with  the 
fitiger.  On  cither  side  of  the  fnenum,  in  the  floor  of  the  mouth,  is  a  longitudinal  elevation  or 
ridge,  produced  by  the  pnjjection  of  the  sublingual  tiland.  which  lies  immediately  b»eneath  the 
mueiius  membrane.  And  «'lose  to  the  attachment  of  the  fnenum  to  the  tip  of  the  tongue  may 
bo  seen  on  either  side  the  slit-like  orifices  of  Wharton's  ducts,  into  which  a  fine  protn;  mav  be 
passed  without  much  difficuhy.  By  everting  the  lips  the  smonth  mucous  memhnme  lining  tliem 
may  be  examimsi,  and  may  be  traced  from  them  on  to  the  outer  surface  of  the  alveolar  arch. 
In  the  middle  hue,  both  of  the  upper  audi  lower  lip.  a  small  fold  uf  mucous  membrane  passes 
friJin  the  lip  to  the  bone,  constituting  the  /nvun  ;  these  are  not  so  larce  as  the  tra?num  lingua?. 
By  pulling  outward  the  arigle  of  the  mouth,  the  nuicous  membrane  lining  the  cheeks  ran  l>e 
seen,  and  on  it  may  l>e  perceived  a  little  papilla  which  marks  tlie  position  of  the  orifice  of  J^ten- 
8on  s  duct — the  duct  of  the  parotid  gland.  The  exact  fMjsition  of  the  orifice  of  the  duct  will  be 
found  to  be  opjiosite  the  second  molar  tooth  of  the  upjier  jaw.  The  introduction  of  a  pnjbe 
into  this  duct  is  attended  with  considerable  diflicultv.  The  teeth  are  the  next  objects  which 
claim  our  attention  upon  looking  into  the  mouth.  t"here  are,  as  stated  above,  ten  iu  either  jaw 
in  the  temporary  set,  and  sixteen  in  the  permanent  set.  The  gums,  iu  which  they  are  implanted, 
are  dense,  firm,  and  Viiscular. 

At  the  back  of  the  mouth  is  seen  the  fsthmwt  of  fhr  ftjucfJt,  or,  as  it  is  ponnkriy  called, 
**  the  throat :"'  this  is  the  space  between  the  pillars  of  the  fauces  on  either  siue.  and  is  the 
means  by  which  the  mouth  comtuunieates  with  the  idiarynx.  Above,  it  is  hounded  by  the  mil 
palate,  the  anterior  surface  of  which  is  coueave  and  covered  with  mucous  membrane,  which  is 
nmtirmous  with  that  lining  the  nxtf  of  the  moutli.  Pnjjecting  from  the  middle  of  its  lower 
b>rder  is  a  conical-shaped  projection,  the  ttruhi.  On  either  aide  of  the  isthmus  of  the  fauces 
are  the  anterior  and  posterior  pillars,  formed  by  the  Palato-ghissus  and  Falato-pharyngeuB 
muscles  respectively,  covered  over  by  mucous  membrane.  Between  the  two  pillars  on  either 
side  is  situated  the  tonsil.  By  their  external  surface  these  glands  are  in  close  rciationship  with 
the  internal  carotid  arter>'.  being  separated  from  this  vessel  only  by  the  thin  plane  of  muscular 
fibres  Ibrmimr  the  widl  of  the  pharynx.  It  is  stated  that  this  vessel  may  be  wounded  in  rem(jv- 
(ng  the  tonsil.  The  extirpation  of  this  glandular  l)ody  is  not  unattended  with  danger  of 
luemorrhage  fpim  other  sources.  Dr.  Weir  has  stated  that  he  believes  that  when  hnemorrhage 
CK-curs  after  their  removal  it  arises  from  one  nf  the  palatine  arteries  having  been  wounded. 
These  vessels  are  large :  tliey  lie  in  the  maseular  ti.K.siu'  of  the  jialate,  and  when  wounded  are 
constantly  ex{>osed  t4>  disturbance  from  the  contraction  of  the  palatine  muscles.  The  vessels  of 
the  tonsil,  Dr.  Weir  states,  are  small  and  lie  in  the  soft  tissue,  and  readily  contract  when 
woundcil. 

When  the  mouth  is  wide  ojm'U  a  prominent  tense  fold  of  mucous  menihnme  may  be  seen 
and  felt,  extending  njiward  and  backward  from  the  position  of  the  fang  of  the  last  mular  tooth 
to  the  posterior  part  of  the  hani  palate.  This  is  caused  by  the  Pterygo  maxillary  ligament, 
which  IS  attached  by  one  extremity  to  the  apex  of  the  internal  pterygoid  plate,  and  by  the  other 
to  tlic  posterior  extremity  of  the  mylo-hyoid  ridge  of  the  lower  jaw.  It  connet^ts  the  Bncdna- 
tor  witn  the  Superior  constrictor  of  the  phary^ux.     The  fang  of  the  last  molar  tooth  indicates 
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the  position  of  the  lingual  (gustatory)  nerve,  where  it  is  easily  acctsaible^  and  can  with 
be  divided  in  cages  of  t-ancer  of  the  tongue  (.see  page  772).  On  the  inner  side  of  the  last  i 
t<K»th  we  can  feel  the  hauiular  procesB  of  the  internal  jnterjpoid  plate  of  tlio  .splienold  bone, 
around  which  the  teiulon  of  the  Tensor  palaii  playa  The  exact  jKisition  of*  this  process  is  of 
intixirtanee  in  (>erforiuing  the  operation  uf  stnjihylorniphy.  About  one-third  ot"  an  inch  in 
front  uf  the  tnunular  pr«x*ess,  an«l  the  stune  dist^'kuce  directly  inward  from  the  last  molar  toot li. 
is  the  situation  of  the  Kpeninir  uf  the  posterior  palatine  canal,  through  which  emerges  the  ik»!^ 
fcrior  or  deticendtng  pulatinu  branch  of  the  internal  maxillary  artery  and  one  of  the  desiceridiiijf 
imlatine  nerves  from  Meckel's  j^ranglion.  The  exact  position  of  the  opening  on  the  suhjwt  ma) 
(>e  ascertained  by  driving  a  needle  thrtjugh  the  tissues  of  the  palate  in  this  situation,  when  it 
will  be  at  once  felt  to  enter  the  canal.  The  artery  emerging  from  the  opening  runs  f«»rwanJ  in  x 
grouvc  in  the  hone  just  internal  to  the  alveolar  border  of  the  hard  palate,  and  may  be  wouude4 
in  the  operation  for  the  ctini  of  cleft  palate.  Under  these  ein-umslanees  the  palatine  canal  uiar 
re<iuire  plugging.  By  introducing  the  finger  into  the  mouth  the  anterior  border  of  the  coronoii 
proees-s  t)f  the  jaw  can  be  felt,  and  is  especially  prominent  when  the  jaw  is  dislocated.  By 
throwing  the  hea(l  well  back  a  con.Hidemble  portion  of  the  posterior  wall  of  the  pliarv'nx  may  be 
Hceii  through  the  istluuus  fancium.  and  on  introducing  the  finger  the  anterior  surface  of  th« 
Ixnlies  uf  the  upper  cervical  vertobrfc  may  be  felt  imjnediately  beneath  the  thin  muscular  $4n- 
turn  f«jniiiiig  the  wall  td"  the  jdiarj'nx.  The  finger  can  be  huuked  aroumd  the  posterior  border 
of  the  soil  palate,  and  by  turning  it  forwaiil  the  posterior  nares,  separated  by  the  s*eptuia.  can 
be  felt,  or  tne  presence  of  any  adenoid  ur  other  growths  in  the  naso-pharynx  Jiscertairied. 

THE  PHARYNX. 

The  pharynx  is  that  part  of  the  alimeiitai-y  caiia!  which  is  placed  behind 
nose,  mouth,  and  larynx.  It  is  a  musculo-mcmhranous  sac,  soniewliat  conical 
forin,  with  the  base  upward  and  the  apex  downward,  extending  from  the  nnder 
surface  of  the  skull  to  the  cricoid  cartilage  in  front  and  the  intervertebral  disk 
between  the  fifth  and  sixth  cervical  vertebne  behind. 

The  pharynx  is  about  four  inches  and  a  half  in  length,  and   liroader  in  ih* 
transverse  than  in  the  antero-posterior  diameter.     Its  greatest  hreadtli  is  opposite 
the  cornua  of  the  hyoi<I   bone;    its   narrowest  p<unt,  at  its  tennination   in   the 
«jeso[jhagus.      It  is  limited,  tthfin\  by  the  body  of  the  sphenoid  and  banilar  process 
of  the  occipital  bone;  behnt\  it  is  eontiniioua  with  the  rtjso)diagns  ;  posteriorly^  it 
is  connected  by  loose  areolar  tissue  with  t!ie  cervical   portion   of  the    vertebral 
column  and  the   Longi   colli   and   Recti   capitis  nntici  muscles;  anteriorltf,  it  is 
incom(dete,  and   is  attached  in  succession   to  the  internal  pterygoid   plate,  the 
pterygo-maxillary  ligament,  the  lower  jaw,  the  tongue,  hyoid  bone,  and  thyroid  and 
cricoid  cartilages:  htterallf/,  it  is  connected  to  the  styloid  proces.ses  an<l  their  mus- 
cles, and  is  in  contact  with  the  common  and  internal  carotid  arteries,  the  internal 
jugular  veins,  and  the  glosso- pharyngeal,  pneumogastric,  hypoglossal,  and  svm- 
pathetic  nerves,  and  above  with  a  small  part  of  the  Internal  pterygoid  muscles. 

It  has  seven  openings  communicating  with  it — the  two  posterior  nares,  the 
two  Eustachian  tubes,  the  mouth,  larynx,  and  tesophagu.s. 

The  limterior  narcs*  are  the  two  iual  openings  (see  page  224)  situated  at  tlu* 
upper  part  of  the  anterior  wall  of  the  pharynx. 

The  twn  Eitatadiittn  inben  open  one  at  each  side  of  the  upper  part  ui  i^^ 
pharynx,  at  the  back  part  of  the  inferior  meatus.  Below  the  posterior  nares  at* 
the  posterior  surface  of  the  soft  palate  and  uvula,  the  large  aperture  of  the 
mouth,  the  baae  of  the  tongue,  the  epiglottis,  and  the  cordiforra  opening  of  the 
larynx. 

The  ivfiophaffeal  opem'mj  is  the  lower  contracted  portion  of  the  pharynx. 

Structure. — The  pharynx  is  composed  of  three  coats — mucous,  fibrous,  and 
muscular. 

The  pharyngeal  aponetirosh,  or  Jihrous  coat^  is  situated  between  the  mucous 
and  muscular  layers.  It  is  thick  above,  where  the  muscular  fibres  are  wanting,  and 
is  firmly  connected  to  the  basilar  process  of  the  occipital  and  petrous  portion  of  the 
tempcu'id  bones.  As  it  descends  it  diminishes  in  thickness,  and  is  gradually  \<M. 
It  is  strengthened  posteri<u-ly  by  a  strong  fibrous  band  which  is  att^iched  above  to 
the  pharyngeal  spine  on  the  under  surface  of  the  basilar  portion  of  the  occipilll 
bone,  and  pjvsses  downward,  ftrming  a  median  raphe,  which  gives  attachment  M 
the  Constrictor  muscles  of  the  pharynx. 
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The  /HMt'Of/^^TortHscontinaous  with  tljat  lining  the  Eustachian  tubes,  thenares, 
the  mouth,  and  the  larynx.  It  is  covered  by  eulumnar  ciliated  ejiithelium,  as  low 
dfiwn  as  on  a  level  with  the  flcjor  of  the  nares  ;  below  thai  point  the  epithelium  is  of 
the  squamous  variety.  Bt^neath  the  mucous  membrane  are  found  racemose  mucous 
glands ;  they  are  especially  numerous  at  the  upper  part  of  the  pharynx  around  the 
orifices  of  the  Eustachian  tubes.  Throughout  the  pharynx  are  also  numerous  crypts 
or  recesses,  the  walls  of  which  are  surrounded  by  lymphoid  tissue  similar  to  what 
is  found  in  the  tonsils.  Across  the  back  (lart  of  the  pharyngeal  cavity,  between  the 
two  Eustachian  tubes,  a  considerable  mass  of  this  tissue  exists,  and  has  been  named 
the  phan/nfff'ftl  fon»il.  Above  this  in  the  middle  line  is  an  irregular,  flask-shaped 
depression  of  the  mucous  membrane,  extending  up  a5i  far  as  the  basilar  process  of 
the  occipital  bone.  It  is  known  as  the  huraa  p/taiyfnqen,  and  is  the  remains  of  the 
diverticulum  of  the  alimentary  canal,  which  is  concerned  in  the  development  of  the 
pituitary  bod}*  (see  page  1*21). 

The  muscular  coat  has  been  already  described  (page  421). 

Surgical  Anatomy. — The  interna!  carotid  artery  is  in  close  relation  with  ihe  pharynx,  so 
that  it^  pulsations  can  l>c  felt  throui^h  the  nioMtlu  It  hns  Wn  occusiunally  wounded  hy  sharp- 
iRiinteJ  uistruments  inlroduted  into  the  mouth  and  thrust  through  the  wall  of  the  pharynx. 
In  aneurism  of  this  ves.*<el  in  the  neck  the  tumor  necessarily  bulges  into  the  pharynx,  as  this  is 
the  directioti  in  which  it  meets  with  the  lea.st  resistance,  nothitiir  lyin^  helween  the  vessel  and 
the  mucous  memhrane  except  the  tliin  ('onstrletor  mus«!e.  whereas  on  the  outer  side  there  is 
the  dense  cervical  fascia,  the  muscles  descending  from  the  styloid  process,  and  the  margin  of  the 
Stem  n- mastoid. 

The  nuuHjus  membrane  of  the  pharynx  is  very  vascular,  and  is  often  the  seat  of  inflamma- 
tion, frequently  of  a  septic  character,  and  dangerous  on  account  uf  its  tendency  tn  spread  to  the 
larynx.  On  account  of  the  tissue  which  surrounds  ihc  jdiaryngeid  wall  heing  loose  and  lax.  tlie 
iiiflamuiation  is  liable  to  spread  through  it  lar  and  wide,  extending  dowiiwanl  into  the  posterior 
mediastinum  alotiif  the  (Bsophagus.  Ahsi-ess  nvay  form  in  (he  ennnective  tissue  behind  the 
phant'nx,  Iwtween  it  and  the  vertebral  column,  eonstitutinc  what  is  known  as  post- pharyngeal 
abscess.  This  is  mast  conunordy  due  to  caries  of  the  eervieal  vertehrie.  but  may  also  he  caused 
hy  suppuration  of  a  lymphatic  g^laud  which  is  situated  in  (his  position  opjiosite  the  axis,  and 
which  re«?eivcs  lymphatics  from  the  nares,  or  by  a  ju:umnia  or  hy  acute  pharjriffitis.  The  abscess 
may  he  most  easily  evacuated  by  an  incision,  with  a  ^uar<led  histourv',  througn  the  mouth.  It 
has  recently  been  pr<JiK>sed  to  open  the  abscess  aseptically  hy  an  ineision  in  the  neck  behind  the 
Stcr no- mastoid.  The  operation,  however,  is  a  difficult  one,  unless  the  aljsces.s  is  pointing  later- 
ally, and  does  not  give  such  free  acc<!ss  tiUhe  seat  of  disease  for  the  removal  of  necraserl  hone,  if 
any  exists,  and  does  not  appear  to  present  sufficient  advantages  to  warrant  its  perrormance. 

Foreign  bodies  not  un frequently  l»eeome  lodged  in  the  phan-nx,  and  mos.t  usually  at  its 
termination  at  about  the  level  of  the  cricoid  cartilage,  just  beyond  the  reach  of  the  linger,  as  the 
di.Htance  from  the  arch  of  the  teeth  to  the  commencement  of  the  oesophagus  is  about  six 
inches. 

The  position  of  the  opening  of  the  Eustachian  tubes  should  be  carefully  studied  with  a  view 
to  catheteristn  of  these  tubes,  and  the  .student  should  practise  passing  a  catheter  into  them.  This 
is  to  lie  done  by  introducing  the  instrument  through  the  antcrinr  nares,  so  that  its  point  rests  on 
the  floor  of  the  nasal  cavity  close  to  the  sejituut  ;  it  is  then  pushed  gnidually  and  slowly  back- 
ward until  the  iwisterior  wall  of  the  pharynx  is  reached.  Then,  having  been  slightly  withdrawn 
so  as  to  free  the  ^wjint  Irom  the  waU  of  the  phar3nx,  it  is  rotated  outward  and  upward,  so  that 
the  ring  of  the  instrument  is  turned  toward  the  external  ear.  and  it  can  then  be  made  to  glide 
into  the  Eustachian  lube. 

THE  (ESOPHAGUS. 

The  oesophagm,  or  gullet,  is  a  muscular  canal,  about  nine  inches  in  length, 
extending  from  the  [iharynx  to  the  stomach.  It  commences  at  the  upper  border 
of  the  cricfdd  cartilage^  0[iposite  the  intervertebral  <Iisk  between  the  fifth  and  sixth 
cervical  vertebnie,  descends  abmg  the  front  of  the  spine  through  the  posterior 
mediastinum,  passes  through  the  Diaphragm,  and,  entering  the  abdomen,  terminates 
at  the  cardmc  orifice  of  the  stomach,  opposite  the  tenth  dorsal  vertebra  or  the 
intervertebral  disk  between  the  tenth  and  eleventh  don^^al  vertebra'.  The  general 
direction  of  the  ^esophagus  is  vertical,  but  it  presents  two  or  three  slighr  curves 
m  its  course.  At  its  commencement  it  is  placed  in  the  median  line,  bur  it  inclines 
to  the  left  side  as  far  as  the  root  of  the  neck,  gradually  passes  to  the  middle  line 
again,  and  finally  again  deviates  to  the  left  as  it  passes  forwar<l  to  the  oesophageal 
opening  of  the   Diaphragm.     The  oesophagus  also  presents  an  antero-posterioit 
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Ilexure,  corresporiding  to  tbe  curvature  of  tlie  cervical  and  tlinracic  portionin 
yjtinc.      It  is  the  nnrrowe.st  part  of  the  alimentary  canal,  being  most  coDtracte<i  at 
its  enninicncemcnt  and  at  the  point  vvbere  it  jisisses  through  the  Diaphragm. 

Relations. — hi  the  ncek  the  cesophagus  is  in  relation^  in  fronts  with  the 
trachea,  and  at  the  lower  part  of  the  neck,  where  it  projects  to  the  left  side,  with 
the  thyr<tid  gland  and  thoracic  duct :  hehind,  it  rests  upon  the  vertebral  column  and 
Longi  eulli  lunsules;  on  ear/i  i(ulf\  it  is  in  relatiorj  with  the  comiuon  carotid  artery 
(especinlly  the  left,  as  it  inclines  to  that  side)  and  part  of  the  lateral  lobes  of  the 
thyroid  giand  :  the  recurrent  laryngeal  nerves  ajr(cend  between  it  and  the  trachea. 

Iti  tk<*  thorax  it  is  at  first  situated  a  little  to  the  left  of  the  median  line  ;  it  then 
passes  behind  the  left  side  of  the  aortic  arch,  and  descends  in  the  posterior 
mediastinum,  along  the  right  side  of  the  aorta,  nearly  to  the  Diaj>bragiBi,  where 
it  passes  in  front  and  a  little  to  the  left  of  the  artery,  previous  to  entering  tlif 
abdomen.  It  is  in  relation,  in  front,  with  the  trachea,  the  areb  of  the  aorta, 
left  carotid,  and  left  subclavian  arteries,  the  left  bronchitis,  and  the  posterior 
surface  of  the  pericanlium  ;  hchind,  it  rests  upon  the  vertehral  column,  the  Longi 
colli  muscles,  and  the  intercostal  vessels,  and  below,  near  the  Diaphragm,  upon  the 
front  of  the  aorta;  hternlh/,  it  is  covered  by  the  pleune  :  the  vena  azygos  major 
lies  on  the  right  and  the  descending  aorta  on  the  left  side.  The  pneuniogastric 
nerves  descend  in  close  contact  with  it,  the  right  nerve  passing  down  behind,  and 
the  left  nerve  in  front  of  it. 

Structure. — The  oesophagus  has  throe  coats — an  external  or  muscular:  a 
iui«idle  iiv  areolar ;  and  an  internal  or  mucous  coat. 

The  miw'uhir  t'oat  is  composed  of  two  planes  of  fibres  of  considerable  thickness, 
an  external  longitufpna!  and  an  internal  circular. 

The  lotit/itutiimtl  Jif>rtK  are  arranged,  at  the  commencement  of  the  tube,  in  three 
fasciculi:  one  in  front,  which  is  attached  to  the  vertical  ridge  on  the  posterior 
surface  of  the  cricoid  cartilage  ;  and  one  at  each  side,  which  is  continuous  with 
the  fibres  of  the  Inferior  constrictor :  as  they  descend  they  blend  together  aitd 
form  a  uniform  layer,   which  covers  the  outer  surface  of  the  tube. 

Accessory  slips  of  muscular  fibres  are  described  by  Dr.  Cunningham  is 
passing  between  the  ccsophagus  and  the  pleura,  where  it  covers  the  thoracic 
aorta  (alnjir)st  always),  or  the  root  of  the  left  bronchus  (usually),  or  the  back  of 
the  pericardium  or  corner  of  the  mediastinum  (more  rarely),  as  well  as  other  still 
more  rare  accessory  fibres.  In  Fig.  520,  taken  from  a  dissection  in  the  Museum 
of  the  Royal  College  of  Surgeons,  several  of  these  accessory  slips  mav  be  seen 
passing  from  the  tesoidiagus  to  the  pleura,  and  two  slips  to  the  hack  of  the  trachea 
just  above  its  bifurcation. 

The  circuhir  fibn'^  &ve  continuous  above  with  the  Inferior  constrictor:  their 
direction  is  transverse  at  the  upper  and  lower  |>arts  of  the  tube,  but  t)bli<|ue  in  the 
central  part. 

The  muscular  fibres  in  the  upper  part  of  the  oesophagus  are  of  a  red  color,  and 
consist  chiefly  of  the  striped  variety,  but  below  they  consist  for  the  most  part  of 
involuntary  muscular  fibre. 

The  areolar  cimt  connects  loosely  the  mucous  and  muscular  coats. 

The  mwous  eoaf  is  thick,  of  a  reddish  color  above  and  pale  below.  It  if 
disposed  in  longitudinal  folds,  which  disappear  on  distension  of  the  lube.  Itt 
surface  is  studded  with  minute  papilhe,  and  it  is  covered  throughout  with  a  thick 
layer  of  stratified  pavement  epithelium.  Beneath  the  mucous  membrane,  between 
it  and  the  areolar  coat,  is  a  layer  of  longitudinally  arranged  non-striped 
muscular  fibres.  This  is  the  niusrufnris  mucoifuv.  At  the  connnencenient  it  i» 
absent,  or  only  represented  by  a  few  scattered  buntlles;  lower  down  it  forms  a 
considerable  stratum. 

The  leHuphcu/tHil  f/lanth  are  numerous  small  compound  racemose  glttn<U 
scattered  throughout  the  tube;  they  are  lodged  in  the  submucous  tissue,  and  «»pen 
upon  the  surface  by  a  long  excretory  duct.  They  are  most  numerous  at  the  lo^er 
part  of  the  tube*  where  they  form  a  ring  round  the  cardiac  orifice. 
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Vessels  of  the  CEaop1ia.giis. — The  artcrioa  sujv}»lying  the  oesophagus  are  derived 
from  the  inferior  thyroid  braucli  of  the  thyroid  axis  <if  the  subclavian,  from  the 
descending  thoracic  aorta,  and  from  the  gastric  branch  of  the  ciieliac  axis  from 
the  abdominal  aorta.     They  have  for  the  most  part  a  longitudinal  direction. 

Nerves  of  the  CEsophagns. — The  nerves  are  derived  from  the  pnenmogastric 
rtiid  from  the  symjiathetic ;  they  form  a  plexus  in  which  are  groups  of  ganglion- 
cells  between  the  two  layers  of  the  muscular  coats,  aiid  also  a  second  plexus  in 
the  submucous  tissue. 

Surgical  Anatomy. — The  relations  of  the  opsophagus  are  of  cc>n<^i<lcnihle  practical  interest 
Ui  thf  sjurijeLm,  as  he  is  trt-quently  rert'*''*<-'d.  i«  cases  of  stricluro  of  this  tube,  to  dilute  the  canal 
by  a  bougie,  when  tt  is  of  iuiiKtrtaiu'e  ihut  the  directiun  of  the 
flesophajfUH  ami  its  relations  to  surroundinir  iKirt,s  slionM  be 
rememlxjrcd.  In  cases  of  nialipnant  disease  of  the  ccsophacris, 
where  its  tissues  have  }x?comc  softeacti  fruni  infikratimi  of  the 
morbid  (lci>osit,  the  greatest  care  is  rcejuisito  in  directing  the 
Unigie  thnmgh  tlu!  Htrietnred  part,  as  a  false  passatie  may 
easily  he  luude,  and  the  instrument  may  pass  into  the  niedi- 
astinum,  or  into  one  or  the  other  pleural  cavity,  or  even  into 
the  pericimliiuu. 

The  studi'Ht  shoul<l  also  rememU^r  that  contraction  of  the 
opsophagus,  and  Wini»e»[uent  S}^nptonJS  of  strict  nrt,  an.*  ocea- 
sionally  produecl  by  an  aneurism  of  souie  part  of  the  juirta 
pressing  uixjn  this  tul>e.  In  such  a  case  the  pasc>age  of  a 
tnjugie  could  only  hasten  the  fatal  issue. 

fn  jwuising  a  Ixjugie  the  left  fore  finger  should  be  intro- 
"Inced  itito  the  month  ami  the  epiglottis  felt  fur,  cure  l>eing 
taken  not  to  throw  the  head  tfict  far  backward.  The  iKiugie  is 
then  to  J>e  pas.seil  beyond  the  finger  until  it  toiichcH  the  iws- 
terior  wall  of  the  pharynx.  The  patient  is  now  a.sked  to  .swal- 
low, and  at  the  inoiaeat  of  swallowing  the  hongie  is  passed 
gently  onwartl.  all  violence  being  carefully  avoiile«l. 

It  occasionally  liappens  that  a  (breign  ImkIv  bcconies  im- 
pacted in  the  (esophagus  which  can  neither  be  brought  upward 
nor  moved  downward.  When  all  orcIinar>'  means  lor  Us  re- 
moval have  failed,  excision  is  the  only  resource.  This,  of 
fonrsc.  can  only  t>e  performed  when  it  is  not  very  low  down. 
If  the  foreign  IitkIv  is  aUowcfi  to  remain,  extensive  inflainma- 
tton  and  ulcenition  of  the  *esoi>lnigus  may  ensue.  In  one  ca.se 
the  foreign  body  ultimately  penetrated  the  in(ervertcl»ral  suh- 
stanee.  and  destn>yed  life  by  inflauunation  of  the  membranes 
and  substance  of  the  cord. 

The  (H>eratirm  id'  resophiigotomy  is  thiLs  i>erformed :  The 
patient  Ijeing  placed  upon  his  back,  with  the  head  and  shoub 
ders  slightly  elevated,  an  incision,  about  four  itjches  in  Iciigth, 
should  be  made  on  the  left  side  of  the  (racbcii,  from  the  thy- 
roid cartilage  downward,  dividing  the  skin  and  Platysma. 
The  edges  of  the  wound  Injiiig  separated,  tlu'  Omohyoid 
muscle  should,  if  necessary,  be  divided^  and  the  fibres  of  tht* 
Stemo-hyoid  and  8temo-thyroid  muscles  drawn  inwaivl;  the 
.>*heath  of  the  carotid  vessels,  being  exposed,  should  be  drawn 
outwanl,  and  retained  in  that  position  by  retnictors  :  the  a>soph- 
agus  will  now  be  exjKJsed.  and  should  Ix?  divided  over  the  foreign  body,  which  c:ui  (hen  Ikj 
K-iijoveil.  Great  care  is  necessary  to  avoid  wounding  the  thyroid  vessels,  the  thyroid  gland,  and 
the  laryngeal  nerves. 

The  ccHophsigns  may  be  oljstnicted  not  only  by  foreicTi  bodies,  but  also  by  changes  in 
its  coats,  producing  stricture,  or  by  pressure  ot»  it  from  without  of  new  growths  or  aneurism, 
etc. 

Tlie  different  forms  of  stricture  are:  (1)  the  spasmodic,  usually  occurring  in  nervous 
women,  and  intcrmitfeut  in  character,  .so  that  the  dysphagia  is  not  cfmsitant ;  12)  fibnms,  due  to 
cicatrixation  after  injuries,  such  jis  swallowing  corrosive  nuids  or  h<;iilinir  water;  and  (.">)  malig- 
nant, usually  epitliehouiatous  in  its  nature.  This  is  situated  gencraily  cither  at  the  npj)er  end 
of  the  tube.  <mp«»site  to  the  cricoid  cartitagc,  or  at  its  l<fwer  end  at  the  cardiac  orifice,  but  is 
also  r»ccasionally  ffurnd  at  that  part  of  the  tul>e  where  it  is  cros.seil  by  the  lefY  bronehu.s. 

The  operation  of  (e^iphagostomy  has  occ^isionally  l)een  perliirmed  in  eases  where  the 
strictur*3  in  the  <jesophagus  is  at  the  npf>cr  part,  with  a  view  to  making  a  iH^rmanent  opening 
lt>elow  the  stricture  through  which  to  tccd  the  patictit.  but  the  operation  has  been  far  from  a 
guceessfnl  one,  and  tlu>  risk  of  .letting  up  diffu.><e  inti:tTumatii>ti  in  the  loose  ])lanes  uf  connective 
tissue  deep  in  the  neck  is  so  ^rreat  that  it  would  appear  to  be  better,  if  any  operative  iuterfercuce 
&s 
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is  unilertaken,  to  pprfomi  pastnwttjmy.     Tlio  n((cniti(>n  is  [terforuied  in  the  same  manner  as 
tjeaijjtiiagotomy.  but  tli«  eJgius  ut"  llie  ujweuiin^  in  the  oesopliaguii  arc  stitched  t-o  the  skin  incision. 

THE   ABDOMEN, 

The  Abdomen  is  the  largest  cavity  in  the  bddy.  It  is  of  an  oval  fomi,  the 
extremities  of  the  ovul  beiii/r  dirccteil  upward  ami  downward,  the  ii|»i>er  one 
being  formed  by  the  imfier  surface  (»f  the  Diaj^hragm,  the  lower  by  the  upper 
eoneave  sinfaee  of  the  Levator  aiii.  In  order  \o  facilitate  ilpsicinpti<m  it  is  arti- 
ficially  divided  into  two  parts — an  upper  and  larger  part,  the  abdomen  pnper  : 
and  a  lower  and  smaller  part,  the  pehnx.  These  two  cavilies  are  not  separated 
from  each  other,  but  the  limit  between  them  is  marked  by  the  brim  of  the  true 
pelvis.  The  space  is  wider  above  than  below,  and  measures  more  in  the  vertical 
than  in  the  transverse  di;*meter. 

Boundaries. — The  abdomen  proper  is  bounded,  in  front  and  at  the  »idc8,  by  the 
lower  ribs,  the  abdominal  muscles,  and  the  venter  ilii ;  hthhidthy  the  vertebral 
column  and  the  Psoas  and  Quadratus  lumborum  muscles;  above,  by  the  Dia- 
(ihragin  ;  behif\  by  the  brim  of  the  pelvis.  The  tnnscles  forming  the  boundaries 
of  the  cavity  are  lined  upon  their  inner  surface  by  a  layer  of  fascia,  differently 
named  according  to  the  part  which  it  covers. 

The  abdomen  contains  the  greater  part  of  the  alimentary  canal ;  sonic  of  the 
accessory  organs  to  digestion — viz.  the  liver,  pancreas,  and  spleen  ;  and  the  kid- 
neys and  suiirarenal  caj)sules.  Most  of  these  structures,  as  well  as  the  wall  of 
the  cavity  in  which  they  are  contained,  are  covered  by  an  extensive  and  com[ili- 
cated  serous  membrane,  the  p«'ritont'iu(i. 

The  aperturt's  i'ound  in  the  walls  of  the  abdomen  for  the  transmission  of  struc- 
tures to  or  from  it  are — the  ttmbilii'un^  fur  the  transmission  (in  the  iVetus)  of  the 
umbili<'al  vessels ;  tlm  cni'tfl  npeniti^  in  the  Diaphragm,  for  the  transmission  of 
the  inferior  vena  cava ;  the  aortu'  openiH(/j  for  the  passage  of  the  aorta,  vena 
azygos,  and  thoracic  duct ;  and  the  ivsophat/eal  opening,  for  the  oesophagus  and 
imeumogaslric  nerves.  Behw^  there  are  two  apertures  on  each  side,  one  for  the 
passage  of  the  femoral  vessels,  and  the  other  for  the  transmission  of  the  spermatic 
cord  it!  the  male  and  the  rouml  ligament  in  the  female. 

Regions. — For  convenience  of  description  of  the  viscera,  as  well  as  of  reference 
to  the  morbitl  condition  of  the  contained  parts,  the  abdomen  is  artificially  divided 
into  nine  regions.  Thus,  if  two  circular  lines  are  drawn  round  the  body,  the  one 
through  the  extremities  of  the  ninth  ribs  where  they  join  their  costal  cartilages, 
and  the  other  through  the  highest  point  of  the  crests  of  the  ilia,  the  abdominal 
cavity  (s  divided  into  three  zones — an  upper,  a  middle,  and  a  lower.  If  two  par- 
allel lines  are  drawn  perpendicidarly  upward  from  the  centre  of  Poupart's  liga- 
ment, each  of  these  zones  is  subdivided  into  three  parts — a  middle  and  two 
lateral. 

The  middle  region  of  the  upper  zone  is  called  the  «'pftja8tnc(im,  over  \  yaariip^ 
the  stomach);  and  the  two  lateral  regions,  the  riijht  and  h\ft  hyporhondriac  {imo^ 
under;  j^fif^J/zoe,  the  cartilages).  The  central  region  of  the  middle  zone  is  the 
untbih'i'tth  and  the  two  lateral  regions,  the  ff)/fff  and  Ifft  htmbar.  The  middle 
region  of  the  lower  zone  is  the  liitpogaHtrit"  or  pubic  region^  and  the  lateral  regions 
are  the  right  atid  left  inguinal  or  iJiac.  The  viscera  contained  in  these  different 
regions  are  the  following  (Fig.  522): 

Bight  Jfgpoeh^idriaf*.  Epigastric  Region. 

The  right  lobe  of  the         The  pyloric  end  of  the 
liver  and  the  gall-bladder,     stomach,  left   lobe  of  the 

liver,  and  lobulus  Spigelii, 
the  pancreas,  the  duode* 
num,  parts  of  the  kidneys 
and  the  suprarenal  cap- 
sules. 


hepatic  flexure  of  the 
colon,  and  part  of  the 
right  kidney. 


Left  Hypochondriac. 

The  splenic  end  of  the 
stomach,  the  spleen  and 
extremity  of  the  pancreas, 
the  splenic  flexure  of  the 
colon,  and  part  of  the  left 
kidney. 
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Right  Lumhar. 
Asceudiiig  folon,   part 
of  the  right   ki<hiev,  and 
some  convolutioDS  of  the 
small  intestines. 


Un/ht  Imfuinal  {Hiac), 
The  Lwcum,   appeudix 
cseci. 


Umhilical  Region. 
The  transverse  colon, 
part  of  the  great  omentum 
and  mesentery,  transverse 
part  of  the  duodenum,  and 
some  convolutions  of  the 
jejunum  and  ileum,  and 
part  of  both  kidnejs. 

Hgpogmtric  Region. 

Convohitions  of  the 
small  intestines,  the  hhid- 
der  in  children,  and  in 
adults  if  distended,  and  the 
uterus  during  juTgnancy. 


Left  Lumbar, 
Descending  colon,  part 
of  the  omentum,  part  of 
the  left  kidney,  and  some 
convolutions  of  the  small 
intestines. 


Left  Inguinal  {Iliac). 
Sigmoid   flexure  of  the 

colon. 


/^...,„.^ 


I  KICM  T 
Hy«*OCH0HORAe 


^. 


/ 

Fia.  &22.— The  T«gIott£  of  the  abdomen  and  their  contents.    ( Edge  of  costal  cartUages  In  dutKsd  ouUiae.^ 


THE  PERITONEUM. 

The  peritoneimi  (iztfttzuuttu,  to  extend  around)  is  a  serous  membrane,  and 
partially  invests  all  the  viscera  contained  in  the  abdominal  and  pelvic  cavities.  In 
conse(|uenco  of  the  number  and  rliff'erent  shapes  of  these  viscera  the  reflections  of 
the  peritonetun,  as  it  invests  them,  are  exceedingly  complex  and  difficult  to 
understand. 

The  peritoneum  partially  invests  all  the  viscera  contained  in  the  abdominal 
and  |>elvic  cavities,  forming  the  visceral  hiyer  t)f  the  membrane  ;  it  is  then  reflected 
upon  the  internal  surface  of  the  parietes  of  those  cavities,  forming  the   parietal 
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layer.  The  free  »urfaee  of  the  peritoyieum  is  smooth,  moist,  aod  covered  by  a 
layer  of  fljirtened  endothelial  cells  ;  its  attacked  surface  is  rough,  heing  connected 
to  the  viscera  and  inner  surface  of  the  imrietes  by  means  of  areolar  tissue  called 
the  »uh»ennis  areolar  tissue.  The  narietal  portion  is  loosely  connected  with  the 
faACta  lining  the  abdomen  and  pelvis,  but  more  closely  to  the  under  suiface  of  the 
Diaphragra  and  in  the  middle  line  of  the  abdomen. 

In  order  to  get  a  first  general  idea  of  the  peritoneum  and  its  reflections  the 
student  should  hear  in  miml  that  all  the  abdominal  and  pelvic  viscera  are  placed 
external  to  it,  and  that  it  is  a  shut  sac  superimposed  upon  the  viscera.' 

Let  the  student  imagine  that  all  the  viscera  are  in  their  proper  positions  in 
the  abdominal  cavity,  hut  nninvesteil   bv  peritoneum.      Upon  the  top  of  them  is 


Pfcio'rt. 


Live  r. 


^Ptuaet  throutih  foramen  fif 


'  omentum. 


I 


A 


FlO.  BBS.— The  reflcirtlon.*.  of  the  lierRoneum,  as  seen  in  «  vertical  section  of  the  atxlomen, 

placed  a  large  closed  sac,  the  walls  of  which  are  of  extreme  thinne.'^s,  and  wherever 
there  is  a  cleft  between  two  viscera  a  process  of  peritoneum  derived  from  the  part 
of  the  sac  in  contact  with  the  viscera  is  tucked  in  between  them,  so  as  to  cover  the 
adjacent  surfaces  of  the  two  viscera  and  separate  them  from  each  other,  and  at 
the  same  time,  by  becoming  adherent  to  the  viscera,  form  an  investment  for  them. 
Thus  in  Fig.  o23  such  a  diverticulum  or  process  may  be  seen  tucked  in  between 
the  under  surface  of  the  liver  and  the  upper  surface  of  the  stomach,  and  extending 
between  the  two  as  far  backward  as  the  portal  vein,  hepatic  artery,  and  hepatic 
duct,  which  it  covers  on  their  anterior  surfaces,  forming  the  anterii>r  layer  of  what 
is  termed  the  lesser  omentum. 

Another  diverticulum  or  process  is  tucked  in  round  the  hepatic  artery  as  it 
passes  forward  and   upward  to  the   liver,  an<l   afterward  expands  into  a   large 

'  We  in»y  di.sregjird,  for  ttif  iiroM^nt,  the  fact  that  the  j>critonetmj  in  the  fetnnlo  is  not  an  absohitely 
dofied  sac,  since  the  Fallupiun  tiiW->  open  inti^  it  at  tlieir  free  ejctremtties. 
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snc  or  bag,  whicli  covors  tlie  pnsterior  surfiife  of  ihe  liver  and  stomach  awl 
the  upper  part  of  thf  postc-rior  wall  of  the  ab<lomen^  separating  these  structures 
from  each  other.  This  large  cid-tlf-aac  of  j>eritoneiim  is  called  the  h'sser  caritjf 
of  the  peritoHPitntj  but  is  only  a  part  of  the  general  cavity^  differentiatetl  from  it  by 
the  constriction  produced  at  the  sittiation  of  the  hepatic  artery.  In  this  respect 
the  peritoneum  may  be  compared  to  an  hour-glaifis  with  two  unequal  gh^bes.  the 
smaller  one  conatitiiting  the  lesser  cavity  of  the  peritoneum,  the  larger  one  the 
greater  cavity,  and  the  constriction  where  the  two  glnhes  comuiiiiiifate  corre- 
sponding to  the  constriction  in  the  peritoneum  where  it  hooks  round  the  he{iAtic 
artery.     This  constriction  is  called  the  foramen  of  Winslow. 

Between  the  transverse  fissure  of  the  liver  and  the  lesser  curvature  of  the 
stomach  there  is  thus  a  double  layer  of  peritoneum^  the  anterior  layer  beings  part 
of  the  greater  hag  of  the  perittuieum,  where  it  is  tucked  in  between  the  liver  and 
the  stomach  from  titc  fnmt,  while  the  pi»«terior  layer  is  part  of  the  lesser  bag  of 
the  peritoneum  where  it  is  tucked  in  round  the  hei)atic  artery.  These  two  layers 
constitute  the  lesser  omentum.  Between  the  two  layers  are  situated  the  hepatic 
artery,  the  portal  vein,  and  the  hepatic  duct. 

A  process  of  this  lesser  bag  of  the  peritoneum  is  pushed  backward  and 
upward  behind  the  liver,  extending  as  far  as  the  under  surface  of  the  Diaphragm, 
the  posterior  part  of  which  it  covers.  At  its  extremity  this  process  is  in  contact 
with  a  process  of  the  greater  bag  of  the  peritoneum,  which  is  pushed  in  from  the 
front,  in  the  cleft  between  the  upper  surface  of  the  liver  and  the  under  surface  of 
the  Diaphragm.  Where  these  two  layers  are  in  contact  (pai?sing  down  from  the 
Diaphragm  to  the  liver)  they  form  some  of  the  ligaments  of  the  liver,  thus 
supporting  and  holding  it  in  position.  Another  process  of  this  lesser  bag  i:s 
pushed  downward  between  the  stomach  aiul  the  transverse  colon,  and  forms  the 
two  inner  of  the  four  layers  of  the  great  omentum.  Thus  the  lesser  cavity  of  the 
peritoneum  is  seen  to  be  a  complete  sac  or  bag,  separating  the  back  and  part  of 
the  under  surface  of  the  liver,  the  posterior  wall  of  the  Ktomach.  and  the  upper 
surface  of  the  transverse  colon  from  the  hack  [»art  of  the  under  surface  of  the 
Dia]»hragm  and  the  upper  part  of  the  posteri<o*  wail  of  the  abdomen. 

The  t/feati'r  (Uttity  of  the  peritoneum  separates  the  anterior  surfaces  of  the 
viscera  from  the  front  wall  of  the  abdomen  ;  so  that  in  nur  comparison  of  the  two 
cavities  trt  an  hour-glass  it  must  be  borne  in  mind  that  they  are  not  in  the  same 
straight  line  as  the  two  globes  of  the  hour-gla^s»  but  that  at  the  point  of  constriction 
the  smaller  cavity  is  bent  round  the  hepatic  artery,  so  as  to  lie  behind  the  greater 
cavity. 

The  greater  sac  of  the  peritoneum  is  placed  in  front  of  the  viscera,  one  layer 
being  in  contact  with  them,  the  other  lining  the  inner  surface  of  the  anteri«ir  wall 
of  the  abdomen.  The  layer  which  is  in  relation  with  the  viscera  sends  backward 
diverticula  which  pass  between  the  various  organs,  and  in  certain  places  comes  in 
contact  with  the  jteritoneum  forming  the  lesser  bag.  in  the  manuer  described  above. 
Thus  we  have  one  of  these  diverticula  sent  backward  between  the  liver  and  Dia- 
phragm, covering  the  anterior  jiurt  of  the  under  surface  of  the  Diaphragm,  until 
it  meets  the  peritoneum  of  the  lesser  cavity,  and  cincring  the  upper  surface  of  the 
liver  a,s  far  backward  as  the  ligaments.  The  extremity  of  this  diverticulum  is  in 
contact  with  a  similar  diverticidum  of  the  lesser  bag,  alreaily  described,  and  the 
two  layers,  when  in  apposition,  form  the  coronary  and  lateral  ligaments  of  the  liver. 
Another  process,  which  has  already  been  mentioned,  is  sent  backward  between 
the  under  surface  of  the  liver  and  the  stomach  to  tueet  a  similar  process  of  the 
lesser  cavity  prob»nged  from  behiml  forward.  ^Vhere  the  two  are  in  appitsition 
the  lesser  or  ga^tro-hepatic  omentum  is  formed.  .\  thinl  diverticuliun  is  carrie«l 
backward  to  the  posterior  wall  of  the  abdomen  between  the  transverse  colon  «nd 
the  small  intestine.  This  prolongation  covers  the  under  surface  of  the  transverse 
colon,  and  forms  the  under  layer  of  the  transverse  meso-colon  and  the  upper  layer 
of  the  mesentery ;  by  its  extremity  it  is  in  contact  with  the  posterior  wall  of 
abdomen  and  covers  a  part  of  the  abdominal  aorta.     Between  the  greater  curvatc 


of  the  8N:>macli  anil  the  transverse  rnlon  there  in  a  fold  or  redaplicution  iA'  the 
peritouevjiiK  which  contains  between  its  layers  a  similar  fnhl  from  the  lesser  cavity, 
atnl  forms  the  apron  or  great  omentum.  Another  fold  of  iln.«  greater  bag  of  the 
peritoneum  is  pushed  backward  to  the  spine  between  the  tsmail  intestines  and  the 
pelvic  viscera.  This  fold  forms  the  lower  layer  of  the  mesentery,  covers  a 
considerable  portion  of  the  htwer  part  of  the  abdominal  wall,  and  passes  over  the 
sjicro-vertebral  angle  into  the  pelvis.  Below\  where  it  covers  the  uj>per  part 
of  the  pelvic  viscei'a,  it  sends  diverticula  dott'ntpar<l  between  them,  separating 
ihem  from  one  another;  thus  one  is  sent  downward  between  the  back  of  the 
rectum  and  the  sacrum,  another  between  the  recttim  and  the  bladder.  In  the 
female  one  is  sent  down  between  the  rectum  and  uterus,  another  l*etween 
the  uterus  and  bladder.  These,  then,  are  the  various  diverticula  sent  off  from  the 
posterior  layer  of  the  greater  bag  of  the  peritoneum;  the  anterior  layer  simplv 
lines  the  anterior  wall  of  the  abdomen,  and  is  continuous  at  its  extremities  with 
the  posterior  layer. 

The  stu<lent  will  perhaps  be  better  able  to  follow  these  various  folds  or  reflections 
of  the  peritoneum  by  a  reference  to  the  accompanying  plan  (Fig.  524),  which  sbouhl 


Proceml 
Diaphragm  nnd  lirer.^ 


iuvr  ami  Itinphragm. 


Betirrru  fiveri 
awl  8tom»ch} 


Bfhttm  trauartrne 
eofott  and  tmallA 

Beiwtfn  amaU 

intuJdiHf  and 

pe/ric  rtMrra.. 


Betiteen  imrrumA 
and  rectiiiu. 

BehFrm  reriii 
and  itttrus. 


Via.  524.— Plau  of  tlie  pvriUjtieum. 

Studied  in  conjunction  with  Fig.  523.  He  must  not  forget,  however,  that  thnngh 
the  lesser  and  greater  cavities  of  the  peritoneum  are  here  represented,  for  the  sake 
of  clearness,  as  quite  distinct  from  each  other,  they  are  not  really  so,  but  that  they 
both  form  part  of  one  great  cavity. 

The  reflections  of  the  peritoneum  may  be  traced  in  two  different  ways,  either 
by  considering  the  folds  which  form  each  cavity  separately  or  by  describing  them 
together. 

According  to  the  first  plan  (Fig.  523),  the  liver  should  be  raised  and  supported 
in  that  position,  and  the  stomach  should  be  depressed,  when  a  thin  membranous 
layer  is  seen  passing  from  the  transverse  fissure  of  the  liver  to  the  upper  border  of 
the  stomach  :  this  is  the  lejuj^er  <\t  gaMro-hepatie  ofnentum.  It  consists  of  two  delicate 
layers  of  peritoneum,  an  anterior  and  a  posterior,  between  which  are  contained  the 
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hepatic  vessels  and  nerves.     Of  these  two  layers,  the  anterior  shouiti  first  be  trace<l, 
and  then  the  posterior. 

The  anterior  hft/cr  descends  to  the  lesser  curvature  of  the  stomach,  and  cover* 
its  anterior  stirfaee  as  far  a^  the  great  curvature:  it  descen(is  for  soidc  distance  in 
front  of  the  small  intestines,  and,  returning  upon  itself  to  the  transverse  colon. 
forms  the  ertenial  latfer  of  the  tjreat  omentnm  ;  it  then  ccners  the  under  surface 
of  the  transverse  colon,  and,  passing  to  the  back  part  of  the  ahdominal  cavity, 
forms  the  uif*nuor  htyer  of  the  trattsverse  me^o-colon.  It  then  descends  in  front  of 
the  4iiodeniim,  the  aorta,  and  vena  cava,  as  far  as  the  sujjerior  mesenteric  artery. 
alnnrr  which  ir  pa^sses  to  invest  the  small  intestines,  and.  returning;  to  the  vertebral 
eoliium,  forms  the  riwHeuhry  ;  whilst  on  either  side  it  covers  the  ascending  and 
descending  colon,  and  is  thus  continuous  with  the  peritoneom  lining  the  walls  of 
the  abdomen.  From  the  root  of  the  mesentery  it  descends  along  the  front  of  the 
spine  into  the  pelvis,  and  surrounds  the  upper  part  of  the  rectum,  which  it  hohU  iii 
its  position  by  means  of  a  distinct  fold,  the  mofo-rectum.  Its  course  in  the  tuale 
and  female  now  differs. 

In  the  mah-  it  forms  a  fold  between  the   rectum   an<l  bladder,  the  rectO'Vetieat 
foM,  and  ascends  over  the  posterior  surface  of   the  latter  organ  as   far  as  its 
summit. 

In  the  female  it  descends  into  the  pelvis  in  front  of  the  rectum,  forms  a  fold 
between  the  rectutu  and  vagina,  the  I'ecto-ratjinal  fold  (pouch  of  Uongla.s),  cover* 
n  small  part  of  the  posterior  wall  of  the  vagina,  and  passes  on  to  the  uterus,  the 
fundus  and  body  of  which  it  covers.  From  the  sides  of  the  uterus  it  is  reflecte<l 
to  the  wall  of  the  ])elvis,  forming  the  broad  ligaments,  and  from  the  unterior 
surface  of  the  uterus  it  ascends  upon  the  posterior  wall  of  the  bladder  as  far  a«  its 
summit. 

From  this  point  it  may  be  traced,  as  in  the  male,  ascending  upon  the  anterior 
jmrieles  of  the  abdnmcn,  to  the  under  surface  of  the  l)ia]>liragm,  from  which  it  is 
retleeted  upon  the  liver,  forming  the  upper  layer  of  the  coronary  and  the  lateral 
and  longitudinal  ligaments.  It  then  covers  the  upi)cr  and  under  surfaces  of  the 
liver,  anfl  at  the  transverse  fissure  becomes  continuous  with  the  anterior  layer  of 
the  lesser  omentum,  the  point  whence  its  reflection  was  originally  traced. 

The  poaterior  layer  of  the  leaser  omentum  descends  to  the  lesser  curvature  of 
the  stomach,  and  covers  its  posterior  surface  as  far  as  the  great  curvature;  it  then 
descends  for  some  <listance  in  front  of  the  small  intestines,  and,  returning  upon 
itself  to  the  transverse  colon,  forms  the  internal  layer  of  the  great  omentum  ;  it 
covers  the  upper  surface  of  the  transverse  colon,  and,  pa8,sing  backward  to  the 
spine,  forms  the  upper  layer  of  the  transverse  meso-colon.  Ascending  in  front  of 
the  pancreas  and  crura  of  the  Diaphragm,  it  lines  the  back  part  of  the  under  surface 
of  that  muscle,  from  which  it  is  reflected  on  to  the  posterior  border  of  the  liver, 
forming  the  inferior  layer  of  the  coronary  ligament.  From  the  under  surface  f»f 
the  liver  it  may  be  tracetl  to  the  transverse  fissure,  where  it  is  continuous  with  the 
posterior  layer  of  the  lesser  omentum,  the  point  whence  its  reflection  was  originally 
traced. 

The  space  included  in  the  reflections  of  this  layer  of  the  peritoneum  is  called 
the  lesser  cavity  of  the  peritoneum,  or  cavitjf  of  the  (jreat  omentum.  It  is  bounded, 
in  froyit,  hy  the  lesser  omentum,  the  stomach,  and  the  descending  j)art  of  the  great 
omentum  ;  behind,  by  the  ascending  part  of  the  great  omentum,  the  transverse 
colon,  transverse  meso-colon,  and  its  ascending  layer;  ahore^  by  the  liver;  and 
helow^  by  the  folding  of  the  great  omentum.  This  space  communicates  with  the 
general  peritoneal  cavity  through  the  foramen  of  Winslow,  which  is  situated  behind 
the  right  or  free  border  of  the  lesser  omentum. 

In  order  to  trace  the  two  layers  together,  we  commence  at  the  lop  of  the 
abdominal  cavity  :  that  is  to  say,  the  under  surface  of  the  Dia})hragm.  This  muscle 
is  covereil  throughout  the  greater  part  of  its  extent  by  ^>eritoneum.  one  layer 
extending  from  its  anterior  border  backward,  the  other  from  its  posterior  border 
forwarU.     Where  the  two  layers  meet  they  are  reflected  downward  to   the  hver. 
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forming  the  coronary  antl  lateral  ligaments  of  this  organ.  When  ihe»e  two  layers 
reach  the  liver,  they  again  separate  to  enclose  this  visens,  the  one  passing  in  front 
anil  the  other  beliiml,  and  they  meet  again  on  its  innler  surface  at  the  transverse 
fissure.  From  this  fissure  they  turn  downward  to  the  lesser  curvature  of  the 
stomaeh,  forming  the  gastro-hepatic  or  lesser  omentum,  and  enclosing  the  hepatic 
artery,  the  portal  vein,  and  the  hepatic  duct,  which  are  contained  between  the  two 
folds  in  this  gituation.  From  the  lesser  curvature  of  the  stomach  the  two  layers 
pass  over  tlie  anterior  and  posterior  surfaces  of  the  viscus,  enclosing  it  and  meet- 
ing again  at  the  greater  curvature.  From  this  point  they  pass  down  in  front  of 
the  small  intestines,  between  this  tube  and  the  abdominal  wall,  and  are  reflected 
on  themselves,  passing  upward  to  the  transverse  colon,  and  forming  the  ajoon  or 
great  omentum.  This  reflection,  therefore,  consists  of/oj/r  layers  of  peritoneum. 
AVheri  the  two  posterior  layers  of  the  great  omentum,  in  their  reflection  upward, 
reach  the  transverse  colon,  they  separate  to  enclose  this  ]>ortion  of  the  intestinal 
tube,  the  one  layer  passing  above  it  and  the  other  below.  They  meet  on  its  pos- 
terior surface  and  pass  backward  to  the  vertebral  column^  f*>rming  what  is  called 
the  trmtftverse  meso-eohn.  At  this  point  the  two  layers  separate.  The  one  which 
formed  the  upper  surface  of  the  transverse  meso-colon,  and  which  behmgs  to  the 
lesser  cavity,  passes  upward  in  front  of  the  pancreas  and  crura  of  the  Diaphragm 
to  the  hack  part  of  the  under  surface  of  the  Diaphragm,  the  ]»oint  from  which  the 
description  of  this  layer  was  commenced.  The  other,  which  forme<l  the  inferior 
layer  of  the  transverse  meso-colon,  turns  downward  in  front  of  the  duodenum,  aorta, 
and  inferior  vena  cava,  and  can  he  traced,  as  a  single  layer,  in  the  manner  ab(»ve 
described,  investing  the  small  intestines  and  forming  the  mesentery ;  then  passing 
over  the  sacro-vertebral  angle  into  the  pelvis,  the  viscera  of  which  it  partially 
invests,  and  finally  over  the  posterior  surface  of  the  front  wall  of  the  abdomen  to 
the  un«ler  surface  of  the  Diaphragm,  the  point  fnmi  which  the  description  of  this 
layer  was  comnjenced. 

In  addititm  to  tracing  the  peritoneum  vertically,  as  has  now  been  done,  it  is 
necessary  to  trace  it  horizontally.  If  this  is  done  below  the  transverse  colon,  the 
circle  is  extremely  simple,  as  it  includes  only  the  greater  bag  of  the  peritoneum 
(Fig.  523).  Above  the  level  of  the  transverse  colon  the  arrangement  is  mnre  com- 
plicated, on  account  of  the  existence  of  two  sacs. 

Starting  from  the  litrea  alba,  below  the  level  of  the  transverse  colon,  and  tra- 
cing the  continuity  in  a  horizontal  direction  to  the  right,  we  And  the  peritoneum 
covering  the  internal  sui face  of  the  abdominal  wall  almost  a.s  far  as  the  anteiior 
border  of  the  Quadratus  lumhorum  muscle;  it  encloses  the  cjccum,  forming  the 
meso-caecum,  and  is  reflected  over  the  sides  and  anterior  surface  of  the  ascen<iing 
colon,  fixing  it  to  the  abdominal  wall,  thus  forming  ihe  meso-ctccum  and  the 
ascending  meso-colon,  from  which  it  can  be  traced  over  the  kidney  to  the  front  of 
the  bftdies  of  the  vertebne.  It  then  passes  along  the  mesenteric  vessels  t(»  invest 
the  small  intestines,  and  back  again  to  the  spine,  forming  the  mesentery,  between 
the  layers  of  which  are  contained  tlie  blood-vessels^  nerves,  lacteals,  and  ghinda. 
Lastly,  it  passes  over  the  left  kidney  to  the  sides  and  anterior  surface  of  the 
desceniling  colon,  and,  reaching  the  abdominal  wall,  it  passes  along  it  to  the  mid- 
dle line  of  the  abdomen. 

Above  the  transverse  colon  (Fig.  525)  the  peritoneum  can  be  traced,  fonning 
the  greater  and  lesser  cavities,  and  their  communication  tlirough  the  foramen  of 
Winslow  can  be  demonstrated.  Commencing  in  the  middle  line  of  the  abdomen 
the  membrane  may  be  traced  lining  its  anterior  wall,  and  on  the  right  side  sending 
a  process  backward  to  encircle  the  obliterated  umbilical  vein  {the  round  ligament 
of  the  liver),  forming  the  ftilciform  or  longitudinal  ligament  of  the  liver.  Con- 
tinuing its  coui*se  to  the  right,  it  is  reflected  over  the  front  of  the  uj)per  part  of  the 
right  kiflney,  across  the  vena  cava  inferior  and  aorta,  and  over  the  left  kidney  to 
the  hilum  of  the  spleen.  From  this  point  it  is  reflected  on  to  the  jiosterior  surface 
of  the  stomach,  which  it  covers,  and  from  its  right  extremity  it  passes  around  the 
vessels  passing  to  the  transverse  fissure  of  the  liver,  and  back  again  to  the  stomach 
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as  the  lesser  oraentiim,  aud  thus  it  forms  the  anterior  boimdarv  of  ihe  forame 
of  Winslow.  It  now  covers  the  front  of  the  stomach,  and  uptm  reaching  the 
canljac  extremity  it  passes  to  the  Sfdeen,  which  it  enchases,  forming  the  gastnv 
splenic  omentum.  From  tlie  hi) urn  of  the  spleen  it  lurns  Imckwartl  to  reach  the 
abdnjninal  wall,  aloni^  which  it  courses  to  reach  the  median  line  of  tlie  abdomen. 
'WiQ  foramen  of  WiuHlow  isboundetl,  in  fronf,  hy  tlie  lesser  oraent lira,  enclosing 
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Crvra  o/lMaphragm 
¥ui.  ft25.— TranavorBO  sectton  of  jtcritoiieum.    (An  arrow  htm  been  iotrodueed  Into  thefonmcn  of  Wliulow. ) 

the  vena  portre  and  the  liepatic  artery  anil  drict ;  hehituly  by  the  inferior  vena  cava; 
<tb(uu\  by  the  lohuhis  Spigclii  and  bdjulus  caudatus;  hehftc,  by  the  hejiatic  arterv 
curving  forward   from  the  e*eliac  axis. 

The  reflections  of  the  peritoneura  over  the  transverse  colon  are  Homewbat 
difTer-ently  described  by  some  authors  (Luschka,  HoUieu),  ami  there  is  no  doubt,  n^ 
was  long  ago  pointed  out  by  Haller,  that  the  arrangement  in  the  foetus  is  different 
from  that  which  has  been  described  above.  In  the  ft^tus,  and  even  in  the  young 
child,  the  two  ascending  layers  of  the  great  omentum  can  be  traced  passing  together 
ovff  the  transverse  colon,  instead  of  embracing  it,  as  described  above,  and  |uu^ing 
back  to  the  spine  as  a  double  fold,  which  can  be  separated  from  the  transverse  colon 
and  transverse  meso-colon.  Upon  reaching  the  spine  the  two  layers  separate  :  the 
up]M'r  one  (the  inner  of  the  two  ascending  layers  of  the  great  omentum)  jjasses 
upward  in  front  of  the  pancreas  and  crura  of  the  Diaphragm,  forming  the  posterior 
boundary  of  the  lesser  bag  of  the  pei'itoneum,  in  a  similar  manner  to  the  upper 
layer  of  the  transverse  meso-colon  in  the  former  description.  The  other  fold  (the 
outer  of  the  ascending  layer  of  the  great  omentum)  after  reaching  the  spine  is 
turned  forward  again  on  itself  as  far  as  the  transverse  cohm.  which  it  covers,  and 
is  again  reHected  back  to  the  s})iiic,  to  pass  down  in  front  of  the  aorta  to  form  the 
mesentery,  in  a  similar  manner  to  the  lower  layer  of  the  transverse  meso-colon  in 
the  former  description.  Thus  the  transverse  colon  is  invested  by  a  distinct  fold 
of  peritoneum,  prolonged  forward  from  the  spine  to  surround  it,  in  a  very  sjsimilar 
manner  to  the  way  in  which  the  small  intestines  are  surrnundcd. 

In  the  adult,  however,  as  a  rule,  this  arrangement  disapj>ears.  Probably 
adhesion  of  the  layers  of  which  the  f*etal  duplication  is  composed  takes  place,  and 
then  absorption,  and  thus  the  arrangement  is  brought  about  which  has  been 
described  above  as  most  frequently  seen  in  the  adult  subject.  It  may  be  that  the 
ftetal  dujdicature  is  '*  drawn  or  pushed  forward  from  its  place  in  the  progresjs  of 
visceral  development,  and  thus  effaced.**  ' 

VUcera  covered  by  PtritiHh't(m,—^T\\Q  viscera  thus  shown  to  be  almost  entirely 

*  Qualn's  Anatomif,  vol.  ii.  p.  485,  StU  ed. 
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invested  by  peritoneum  are.  the  liver,  stomach,  spleen,  first  portion  of  the  tluodeniim. 
the  jejunum  and  ileum,  the  transverse  colon,  the  ciecum,  sigmoid  flexure,  upper 
half  of  the  rectum,  the  uterus,  and  ovaries. 

Viscera  FnrtiaVif  rovired  btf  PfrifoneittiL^—The  viscera  only  partially  invested 
by  peritoneum  are — the  descending  and  trans^verse  p<>rtions  of  the  duodenum,  the 
ascendino^  and  descending  cobjn,  the  mitidle  portion  of  the  rectum,  and  the  upper 
part  (tf  the  vagina  and  posterior  wall  of  the  bla«bler.  The  kitlneys,  suprarenal 
capsules,  and  pancreas  are  covered  by  the  membrane  without  receiving  any  special 
investment  from  it. 

Vintrent  unctn't'red  h/  Peritonriim. — The  lowerend  of  the  rectum,  the  neck,  base, 
and  anterior  surface  of  the  bladder,  the  whole  of  the  front,  and  the  lower  part  of 
the  posterior  wall  of  the  vagina  have  no  peritoneal  covering. 

Numerous  folds  are  formed  by  the  peritoneum,  extending  between  tbe  various 
organs.  These  serve  to  hold  tbem  in  position,  and  at  tbe  same  time  enclose  the 
vessels  anil  nerves  proceeding  to  each'  })art.  Some  of  tbe  folds  are  called  h't/atnt'tits, 
from  their  serving  to  support  the  organs  in  position  ;  others,  which  connect  certain 
parts  of  the  intestine  with  the  abdominal  wall,  constitute  the  ineHvufrrks ;  and 
lastly,  those  which  proceed  from  the  stomach  to  certain  viscera  in  its  neighborhood 
are  called  omenta. 

The  Ligaments,  formed  by  folds  of  tbe  peritoneum,  include  those  fd*  the  liver, 
spleen,  bladder,  and  uterus.  They  will  be  found  described  with  their  respective 
organs. 

The  Omenta  are — tbe  lesser  omentum,  tlie  great  omentum,  and  thegastro-splenic 
omentum. 

The  h'Mscr  omentum  (qastro-ht'pntn')  is  tbe  duplicature  which  extends  between 
the  transverse  fissure  of  the  liver  and  the  lesser  curvature  of  the  stomach.  It  is 
extremely  thin,  and  consists  of  two  layers  of  peritoneum.  At  the  left  border  its 
two  layers  pass  <m  to  the  end  of  the  (Usophagus  ;  but  at  the  right  border,  where 
it  is  free,  they  arc  continuous,  and  form  a  free  rounded  margin,  which  contains 
between  its  layers  the  hepatic  artery,  the  common  bile-duct,  tbe  portal  vein, 
lymphatics,  and  the  hepatic  plexus  of  nerves, — all  these  structures  being  enclosed 
ill  loose  areolar  ti.ssue,  called  GIifimn»  capgule.  Between  the  layers  where  tbey  are 
attacheil  to  the  stomach  He  tbe  gastric  artery  and  the  pyloric  bratich  of  the  hej)aticj 
anastomosing  with  it. 

The  great  omt'ntnm  {gastroH'olw)  is  the  largest  peritoneal  fold.  It  consists  of 
four  layers  of  peritoneum,  two  of  which  descend  from  the  stomach,  one  from  its 
anterior,  the  other  from  its  posterior  surface,  and,  uniting  at  its  lower  border, 
descend  in  front  of  the  small  intestines  as  low  down  as  the  pelvis;  they  then  turn 
upon  themselves,  and  ascend  again  as  far  as  the  transverse  colon,  where  tliey 
separate  and  enclose  that  part  of  the  intestine.  These  separate  layers  may  be 
easily  demonstrated  in  the  young  subject,  but  in  the  adult  they  are  more  or  less 
inseparably  blended.  The  left  border  of  the  great  omentum  is  continuous  with  tbe 
gastro-splenic  omentum;  its  right  border  extends  as  far  only  as  the  duodenum. 
Tbe  great  omentum  in  usually  thin,  presents  a  cribriform  appearance,  and  always 
contains  some  adipose  tissue,  which  in  fat  subjects  accumidates  in  consitlerabie 
(piantity.  Its  u.se  appears  to  be  to  protect  the  intestines  front  the  cold  and  to 
facilitate  their  movement  upon  each  other  during  their  vermicular  action.  Between 
its  two  anterior  layers  is  the  anastomosis  between  the  right  and  left  gastro-epiploica 
arteries. 

The  gastro-splenic  omentum  is  the  fold  which  connects  the  concave  surface  of 
the  spleen  to  tbe  enJ-tlt'-gaf  of  the  stomacli,  being  continuous  by  its  lower  border 
with  the  great  •mientum.      It  contains  the  sjdenic  vessels  and  vasa  brevia. 

The  Mesenteries  are — tbe  mesentery  proper,  tbe  meso-ctecura,  the  ascending, 
transverse,  and  descending  meso-colon,  the  sigmoid  meso-colon,  an<l  the  meso- 
rectum. 

The  mesentery  {/leaou,  li/r£/>oi/),  so  called  from  being  connected  to  the  midille  «tf 
the  cylinder  of  the  small  intestine,  is  the  bnnid  fnbl  of  peritoneum  which  connects 
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tht?  convolutions  of  the  jejunum  find  ileum  with  the  posterior  wall  of  the  ab«Jon 
Its  roof,  llie  part  connectt'il  with  the  vertehriil  coliiion,  is  narrow,  about  six  inchM] 
in  leiif^tli,  !in«i  directed  oldiquely  froui  the  left  side  of  the  second  luiubar  veriehra 
to  the  right  sacro-iliac  symphysis  {V'\\*^,  ")2(>).     Its  intestinal  horder  is  much  longer, 
atul  here  its  two  la^-ers  seftarate,  so  us  to  enelose  the  intestine  and   form  its  peri-  ' 
toTieal  coat.      Its  breadth  between  its  vertebral  and  intestinal  border  is  about  four 
inches.     Its  upiKT  border  is  continuous  with   the  under  surface  of  the   transveree 


Sight  lal4^»l 
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Fjo.  r.JH  — Diaprani  <levl«c<l  by  Dr.  Pel^Ine  to  ahow  the  Uiiet  along  which  the  peritoneum  le«Tw  the  «ai 
nf  Ibe  lilMltmieii  i<>  invent  the  vUceni. 

meso-colon;  its  lower  border^  with  the  peritoneum,  covering  the  cnecum  aii<i 
ascending  colon.  It  serves  to  retain  the  small  intestines  in  their  position,  an<l 
contains  between  its  hiyers  the  mesenteric  vessels  and  nerves,  the  lacteal  ve«ssels. 
and  mesenteric  glands. 

The  mem-ctPf^uni  serves  lo  connect  the  back  part  of  the  ctecum  with  the  pos- 
terior  wall  of  the  ahdomen,  being  continuous  with  the  ascending  meso-colon. 

The  ascendtnif  itn'so-ridon  is  the  fohl  Avhich  connect,"?  tlie  back  part  of  the 
ascending  colon  with  the  posterior  wall  of  ihe  abdomen,  and  the  dc»ctndin(j  ntrto- 
colon  retains  the  descending  colon  in  connection  with  the  posterior  abdominal 
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wall :  more  Freijuently  the  peritoneum  merely  covers  the  anterior  surface  and  si<los 
nf  tliese  two  jHd'titiiis  of  the  intestino.  At  the  place  where  the  transverse  coiitii 
turns  downward  to  f«*rm  the  ilescending  colon,  a  fold  of  peritoneum  is  continued 
upward  to  the  under  surface  of  ihe  Diaphragm  njjpoaite  the  tenth  and  eleventh 
rihs.  This  is  the  cosiO'Colic  liijament ;  it  passes  below  the  spleen,  and  serves  to 
support  this  organ  and  prevent  it  moving. 

The  tntnsverge  mt'Stt-rolon  is  a  broad  fold  which  connects  the  transverse  colon 
to  the  posterior  wall  of  the  ahdomco.  It  is  formed  by  the  two  ascending  la  vers 
of  the  great  omentum,  which,  after  separating  to  surround  the  transverse  coli»n« 
join  behind  it,  and  are  continued  backward  to  the  spine,  where  they  diverge  in 
front  of  the  duodenum.  This  f<dd  contains  between  its  layers  the  vessels  which 
supply  the  transverse  cobm. 

The  M(/tnoid  meno-colon  is  the  f(dd  *>f  peritoneum  which  retains  the  sigmoid 
flexure  in  connection  with  the  left  iiiac  fossa. 

The  itif'tto-rt'efum  is  the  narrow  fold  which  connects  the  upper  part  of  the  rectum 
with  the  front  of  the  sacrum.     It  contains  the  superior  haemorrhoida!  vessels. 

The  appendives  epiphicie  are  small  pouches  of  the  peritoneum  filled  with  fat 
and  situated  along  the  colon  an<l  upper  part  of  the  rectum.  They  are  chiefly 
appended  to  the  transverse  colon. 
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Fiu.  scr?.— Diagrammatic  outline  of  the  stomach. 


THE  STOMACH, 

The  Stomach  is  the  principal  organ  of  digestion.  It  is  the  most  dilated  |»art 
of  the  alimentary  canal.  Its  form  is  irregularly  conical,  curved  upon  itself, 
and  presenting  a  rounded  base,  turned  to  the  left  side.  It  is  placed,  in  part, 
immediately  behind  the  anterior  wall  of  the  abdomen,  and,  in  part,  beneath 
the  liver  and  Diaphragm  and  above  the 
transverse  colon.  It  is  placed  almost 
vertically  in  the  abdomen,  so  that  the 
fundus  which  projects  upward  and  to  the 
left  of  the  oesophageal  opening  touches 
the  Diaphragm,  while  the  pjyloric  or 
lesser  extremity  is  directed  downward 
and  to  the  right,  so  that  the  opening  by 
which  the  stomach  communicates  with 
the  small  intestine  is  situated  slightly  to 
the  right  of  the  median  line  i>f  the  body 
(Fig.  527) :  the  stomach  is  situated,  there- 
fore, for  the  most  part,  in  the  left  hypo- 
chondriac region,  the  pyloric  extremity  occupying,  however,  the  epigastric  region. 
Its  size  varies  considemhly  in  different  subjects,  and  also  according  to  its  state  of 
distension.  When  moderately  full  its  vertical  diameter  is  about  twelve  inches, 
its  transverse  diameter  about  four.  Its  \veight,  according  to  Clendennirig,  is 
about  four  ounces  and  a  half.  It  presents  for  examination  two  extremities,  two 
orifices,  two  borders,  and  two  surfaces. 

Its  upper  f'xtt'emitu  is  called  the  tfrfuter  or  splrnir  end,  '^fhis  is  the  largest 
|mrt  of  the  stomach,  and  extends  two  or  three  inches  to  the  left  of  the  point  of 
entrance  of  the  esophagus.  This  expanded  part  is  called  the  great  cul-de-mr,  or 
t'uftdus.  It  lies  behind  the  lower  ribs,  in  contact  with  the  Diaphragm,  and  is 
connected  posteriorly  to  the  spleen  by  the  gastro-splenic  omentum. 

The  iemer  or  pj/hrfc  end  is  much  smaller  than  the  fundus,  and  situated  on  a 
plane  anterior  and  inferior  to  it.  It  lies  in  contact  with  the  wall  of  the  abdomen 
and  the  under  surface  of  the  liver.  Its  position  on  the  surface  of  the  b^idy  varies 
with  the  degree  (»f  distensi«m  of  the  organ.  Near  the  pyloric  end  there  is  a  double 
bend  in  the  stomach,  attended  by  an  appearance  of  constriction.  The  distal  bencl 
corresponds  to  the  situation  of  the  pyloric  valve,  and  between  the  two  there  is 
a  bulging  which  is  named  the  leaser  cul-di-sac  or  untrum pylori. 
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The  (iPHophiipal  or  tuwih'ai'  orijiee  communicates   with    the    oesophagiui; 
somewhat  fiinm?l-sha]>ed. 

The  pi/lorif  unyire  communicates  with  the  (liKKK-niiin,  the  aperture  bem»{ 
guarded  hy  a  kin4  of  valve — the  jti/hnot. 

The  It'gstT  euri'(tture  extends  between  the  ieso|>hageiil  and  pyloric  orifices,  along 
the  right  border  of  the  orgtin,  and  is  connected  to  the  under  surface  of  the  liver 
bv  the  lesser  omentum. 

'Hw  i/reatrr  rurntttitr  extends  between  llie  same  two  points,  along  the  Icf: 
border,  and  gives  attachmeut  to  the  great  omentum.  The  surfaces  of  the  organ 
are  limited  hv  ihe.se  two  curvatures. 

The  (ttitcrinr  iftirfaiw.  is  directed  upward  and  forward,  and  is  in  relation  with  i 
the  Diaphragm,  the  under  surface  of  the  left  lobe  of  the  liver,  and  with  the  j 
abdominal  parietes. 

^T]\v  pmtrrior  mtrfarti  is  directed  downwanl  atjd  backward,  and   is  in  relmtioD  I 
with   the  s|»leen.  the  pancreas,  the  left   kidney  and  suprarenal   capsule,  and  the 
transverse  mcso-eoli>n. 

The  stomach  is  held  in  position  by  the  lesser  omentum,  which  e.xtcndjs  from  (he  I 
tran.sverse  fissure  afthe  liver  to  its  lesser  curvature,  and  by  a  fold  of  peritoneamJ 
which  passes  from  the  Diaphragm  on  to  the  ccsophageal  end  of  the  stomach,  \ht\ 
fiaxtni-phrenii'  Ikfanwut :  this   constitutes   the  most   fixed   p(»int    of   the   stomncit, 
whilst  the  pyloric  end  and  greater  curvature   are  the  most   movable    parts.     T<> 
its  greater  curvature  is  attached  the  great  omentum,  hy  which   it    is  connected  to 
the  transverse  colon. 

Alterations  in  Position. — There  is  uo  orgtui  in  thf  body  the  position  and  connect i'»"-i  '>^ 
which  prejjciit  sucli  frequent^  alterations  as  the  stouineh.     Ihirhiff  in»pmition   it   ig 
dtnviiward  by  the  descent  of  die  Biaphra^'iu  and  elevated  by  the  prcissure  of  the  al 
uiusdes  during  exptration.     It.s  posUiuu  in  rt'latiou  to  the  Kiirroundiiig  viscera  is  nlsci  cbjiiiL'tvi 
awordiui!:  to  die  empty  or  distended  state  of  the  orcari.       Wfuii  tiiipftf  it  lies  at  the  hack  i^rt 
of  the  alxlonien,  some  distance  from  the  surfkcje.     The  left  IoLm'  i>f  the  liver  covers  it  in  fk»nt. 
and  the  under  surfa<-e  of  the  heart  rest.^  upon  it  above  and  iu  frunt,  t>eing  separated   from  it  liy 
the  left  IuIm!  of  du-  liver,  besides  the  Dianhntirui  and  jxTicardium.     Tliis  clo.se  relation  boiweeli 
the  «tomaeh  and  tlie  heart  ex[>Iains  the  Uu-t  that   iu  ^'aslndgia  the  pain  is  genendly  reforrvd  tn 
the  hear/,  and  is  often  aix-ouipanicd  by  paljdtatiuii  and  intenuissiun  of  the   pulse'      Wkm  tfu 
Hftofnnh  w  f/w^Mif*/''!/ the  irreater  enrvature  is  elevated  and  carriol  t«»rward,  s<i  ibat    the  anterior 
surface  is  turned  upward  and  the  posterior   surface  downward,  and  the  stomach    brought  well 
against  the  anterior  wall  *j\'  the  abdomen.'     The  Diaphragm  at  tlie  sanu;  time  is  forced  nj>wani, 
contra^'tiii.ff  the  cavity  of  the  chest ;  hence  the  dysiaixca  eomplained  of.  fn>m  inspiratiuo  Imng 
imi»eded.     The  heart  is  also  displaced  uitwani  ;   hence  the  oppression  in  this  reidon  auid  the  \ 
pal|iitation  experienced  in  extreme  distensuai  of  the  stomach.      Pfcvuiri'  from  tcithmit,  as  fkMD 
tight  lacinir,  pushes  the  stnmaeh  down  n>wartl  the  pelvis.      In  iliscase  alsu  the  rnisiition  and  «©• 
uections  td' the  organ  maybe  greatly  chanited,  ti-uin  the  accumulation  of  fluid  in  the  cbusst  « 
abdomen  or  from  alteration  in  size  of  any  of  the  surrounding  viscera. 

On  looking  into  the  jtyloric  end  of  the  stomach  the  inuccuis  membrane  is  foand 
projecting  inward  in  the  form  of  a  circular  fobl,  the  pifho'to*,  leuving  a  narrow  cir- 
cular aperture,  about  half  an  inch  in  diameter,  hy  which  the  stomach  oominunicate> 
with  the  duodenum. 

The  pyhrui  is  formed  by  a  reduplication  of  the  mucous  membrane  of  ilir 
stotnacb,  containing  numerous  muscnlar  fibres,  which  are  aggregated  into  a  thid 
circuhir  ring,  the  longitudinal  fibres  and  serous  membnine  being  continued  over 
the  fohl  without  assisting  in  its  formation.  The  aperture  is  occasionalh*  o\-»l. 
Sometimes  the  circular  fold  is  replaced  by  two  crescentic  folds,  placed  one  aboTr 
and  the  other  below  the  pyloric  orifice ;  and  more  rarely  there  is  only  one  cre»» 
ceil  tic  fold. 

Structure. — The  stomach  consists  of  fimr  coats — serous,  muscular,  areolar,  ind 
mucous,  together  with  vessels  and  nerves. 

The  itrrouif  coat  is  derived   from  the  peritoneum,  and  covers  the  entire  sur- 

*  This  is  denied  hv  Dr.  T^esahaFt  of  St.  Petersburg,  whn  stales  that  "if  the  utomach  is  cnUrgei, 
no  ono  {lart  can  be  alone  tlitiplaced,  but  all  parts  are  equally  mured  by  the  distension**  {IxttM, 

Manh  IJ,  1882,  p.  406). 
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wall :  more  frequently  the  peritoneum  merely  covers  the  anteritrr  surface  and  sides 
•>f  these  two  [Mtrtions  of  the  intestine.  At  the  phice  where  the  tran,'<verse  coh»u 
turns  downward  to  form  the  descending  colon,  a  fold  of  peritoneum  it*  continued 
upward  to  the  under  surface  of  the  Diaphragm  opposite  the  tenth  and  eleventh 
ribs.  This  is  the  costo^'olw  Ugamcnt ;  it  passes  below  the  spleen,  and  serves  t(» 
8up])ort  this  organ  and  prevent  it  moving. 

The  tntnsLHrsc  meso-caltut  is  a  broad  fold  which  connects  the  transver8e  coloei 
to  the  posterior  wall  of  the  abdomen.  It  is  formed  by  the  two  ascending  layers 
of  the  great  omentum,  which,  after  separating  to  surround  the  transverse  colon, 
join  behintl  it,  and  are  continued  biickward  to  the  spine,  where  they  diverge  in 
front  of  the  duodenum.  This  fold  contains  between  its  layers  the  vessels  which 
supply  the  transverse  colon. 

The  )*i(fmoid  meso-eohm  is  the  fold  of  jjeritoneum  which  retains  the  sigmoid 
flexure  in  connection  with  the  left  iliac  fossa. 

The  menu- f't'ct  inn  is  the  narrow  fdd  which  connects  the  upper  part  of  the  rectum 
with  the  front  of  the  sacrum       It  ctmtains  the  superior  ha^morrhoidal  vessels. 

The  nppendice»  epiplmctp  are  small  pouches  of  the  peritoneum  filled  with  fat 
and  situated  along  the  colon  and  upper  part  of  the  rectum.  They  are  chiefly 
appended  to  the  transverse  colon. 


Cardiac  onjice.- 


Fiiudtu, 


J^lorng.  ■ 


Fio.  5:i7,— nittKrammfttic  outline  of  the  stonmch. 


THE  STOMACH. 

The  Stomach  is  the  principal  organ  of  digestion.  It  is  the  most  dilated  part 
of  the  alimentary  canal.  Its  form  is  irregularly  conical,  curved  upon  itself, 
and  presenting  a  rounded  base,  turned  to  the  left  side.  It  is  placed,  in  part, 
immediately  behind  the  anterior  wall  of  the  abdomen,  and,  in  part,  beneath 
the  liver  and  Diaphragm  and  above  the 
transverse  colon.  It  is  placed  almost 
vertically  in  the  abdomen,  so  that  the 
fundus  which  projects  upward  and  to  the 
left  of  the  cesopliageal  ojteuing  touches 
the  Diaphragm,  while  the  pyloric  or 
lesser  extremity  is  di reefed  downward 
and  to  the  right,  so  that  the  opening  by 
which  the  stomach  conununicates  with 
the  small  intestine  is  situated  slightly  to 
the  right  of  the  median  line  of  the  body 
(Fig.  5'27):  the  stomach  is  situated,  there- 
fore, for  the  most  part,  in  the  left  hypo- 
chondriac region,  the  pyloric  extremity  oecupying,  however,  the  epigastric  region. 
Its  size  varies  considenihly  in  diflerent  subjects,  and  also  according  to  its  state  of 
distension.  When  moderately  fidl  it.s  vertical  diameter  is  about  twelve  inches, 
its  transverse  diameter  about  four.  Its  weight,  according  to  Clendenning,  is 
about  four  ounces  an<l  a  half.  It  presents  for  examination  two  extremities,  two 
orifices,  two  borders,  and  two  surfaces. 

Its  upper  exfremif//  is  called  the  (freater  or  aplvnie  t'tuL  This  is  the  largest 
part  of  the  stomach,  und  extends  two  or  three  inches  to  the  left  of  the  point  of 
entrance  of  the  ttesophagus.  This  expanded  part  is  called  (he  great  ciii-de-sacy  or 
furtdu*!.  It  lies  behind  the  lower  ribs,  in  contact  with  the  Diaphragm,  and  is 
connected  posteriorly  to  the  spleen  by  the  gastro-splenic  omentum. 

The  lemcr  or  pt/hrif  t^ml  is  much  smaller  than  the  fundus,  and  situated  on  a 
plane  anterior  and  inferior  to  it.  It  lies  in  contact  with  the  wall  of  the  abdtmien 
and  the  under  surfjice  of  the  liver.  Its  position  on  the  surface  of  the  body  varies 
with  the  degree  of  distension  of  the  organ.  Near  the  pyloric  end  there  is  a  double 
bend  in  the  stomacli,  attended  by  an  appearance  of  constriction.  The  distal  beml 
corresponds  to  the  situation  of  the  pyloric  valve,  and  between  the  two  there  is 
a  bulging  which  is  nameil  the  lesser  cul-de-sac  or  antrum  pylori. 
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brnwTi  color  over  the  rest  of  Its  surfiicc.  In  infancy  it  is  of  a  brighter  hue,  lU? 
vjiscuiar  redness  being  mure  marketl.  It  is  thin  ut  the  cardiac  extremity,  but 
thicker  towanl  the  pylorus.  Durinjsi;  the  contracted  state  of  the  «»rgan  it  is  thrown 
into  nwraerotis  phiits  or  riig:i3,  which  for  tbe  infist  part  have  a  longitudinal  direc- 
tion, and  are  most  marked  toward  the  lesser  end  of  the  stomach  and  along  tbe 
greater  curvature  (Fig.  528).  These  folds  arc  entirely  obliterated  when  the  orgtn 
becomes  di.st^'nded. 

A^'trtn'furt'  of  f/n'  MiteouH  3Iembrafti'. — When  examined  with  a  lens  the  inner 
surface  of  the  mucous  membrane  presents  a  pecidiar  honeycomb  appearance. 
from  being  cuvered  with  small  shallow  depressions  or  alveoli  of  a  polygonal 
or  hexagonal  form,  which  vary  from  jjn^  *'^  T^hr  *^^  ^"  ''^'^"^^  *^  diameter,  and 
are  sej)arated  by  slightly  elevated  ridges.  In  the  btittom  of  tlie  alveoli  are 
seen  the  '>rificea  of  minute  tubes,  the  (piHtrie  fofltcfctf,  which  are  situated 
perpendicularly  side  by  side  throughout  the  entire  substance  of  the  mucous  mem- 
brane. 

The  gastric  follicles  are  of  two  kinds,  which  differ  from  each  other  in  structure. 


^^  r^rratxtf^ 


Fio.  &».— The  tnuspular  coat  of  the  BlnmAch. 

and  it  is  believed  also  in  the  nature  of  their  secretion.  They  are  nfimed  respectivelr 
ptflorie  and  yeptk  tjlamh.  They  are  both  tubular  in  character,  and  are  formed  of 
a  delicate  basement  membrane,  supporting  ei>ithelium.  The  basement  membnio« 
consists  of  flattened  transparent  endothelial  cells,  with  processes  which  extemlaoit 
support  tbe  epithelium.  Tbe  ptfhric  tihuids  (Fig.  53H)  are  most  numerous  at  the 
pyloric  end  of  the  stomach,  and  from  this  fact  have  received  their  name.  Tbev  were 
formerly  termed  mucous  glands,  and  were  supposed  to  secrete  mucus  ;  but.  iis  Klein 
points  out,  *'  the  cells  are  serous,  not  mucous,  and  the  secretion  of  the  glands  cjttun<»t 
therefore  be  mucus."  Tliey  consist  of  two  or  three  short  closed  tubes  openinp 
into  a  common  duct,  the  external  orifice  of  which  is  situated  at  the  bottonj  of  an 
alveoiu.s.  Tbe  cjccal  tubes  are  wavy,  and  are  of  ;ibout  eijual  length  with  thethict. 
Tbe  tubes  and  duct  are  lined  tbr<mghout  with  epithelium,  the  duct  being  line«l 
by  colutnnar  cells  continuous  with  the  epithelium  lining  tbe  surface  of  the  mucou? 
membrane  of  tbe  stomach,  tbe  tubes  with  sluuier  and  more  cubical  cells,  which  •re 
finely  granular.  The  peptlf  </hitidtt{F\^.  531 )  are  found  all  over  the  surface  of  tbe 
stomach.  Like  the  pyloric  glands,  they  consist  of  a  duct  into  which  open  two  or 
more  Cfecal  tubes.     Tbe  duct,  however,  in  these  glands  i^  shorter  than  in  the  otbet 
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yariety,  sometimes  not  nraotmting  to  more  than  one-sixth  of  the  whole  length  of 
the  gland  ;  it  is  lined  throughout  by  columnar  epithelium.  At  the  point  where 
the  terminal  tiihes  open  into  the  duet,  and  which  is  termed  the  neck,  the  epithe- 
lium alters,  the  eellj*  becoming  much  shorter  and  opaque:  the  lumen  also  becomes 
suddenly  constricted,  and  is  continued  down  to  the  bottom  ijf  the  tubes  as  a  very 
fine  channel.  Here  also  are  found,  between  the  epithelium  and  the  basement 
membrane,  large  spheroidal,  c*>ar.>*ely  granular  cells  which  were  fonnerly  termed 
jn'ptic  velh,  and  which  produce  on  outward  bulging  of  the  basement  membrane. 
Thev  are  seen  throughout  the  remainder  of  the  tube  at  intervals,  and  give  it  a 
beaded  or  varicose  appearance.  Below  the  neck  the  terminal  tubes,  in  addition 
to  these  isolated  spheroidal  cells,  are  occupied  Avith  finely  granular,  angular  cells 
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Fm.  6R1.— PoptJr  pjinfrfp  gland. 


(coluranar,  Klein),  leaving  only  a  small  channel  in  the  centre.  They  are  continuous 
with  the  short  columnar  cells  of  the  neck,  and  are  terme<l  the  oenirnl  w  ehief  cdh, 
because  they  are  believed  to  be  principally  et>ncerned  in  the  secretion  of  ihe  gastric 
juice.  The  peptic  cells,  which  were  formerly  siipposeil  to  possess  this  office,  are 
now  termed  parifitjl  or  oxifutic  crU**.  Between  tlie  glands  the  mucous  membrane 
consists  of  a  connective-tissue  framework,  wiih  lymplmid  tissue.  !n  places  tliis 
latter  tissue,  especially  in  early  life,  is  ctdlccted  into  little  musses,  which  to  a  certain 
extent  resemble  the  solitary  glands  of  the  intestine,  and  are  by  some  tenuefl  the 
lentieular  glands  of  the  stomach.  They  are  not,  however,  ao  distinctly  eircum- 
8ci*ibed  as  the  s<ditarv  glands.  The  epithelium  lining  the  mucous  membrane  of 
the  stomach  and  its  alveoli  is  of  the  columnar  variety.  Beneath  the  mueous 
raeuibnnie,  and  between  it  and  the  submucous  coat,  is  a  thin  stratuui  of  invrduiitary 
muscular  fibre  [unati'tihtrh  ttnu'tmi').  wbich  in  some  parts  consists  only  <if  a  single 
longitudinal  layer;  in  others,  of  two  layers,  an  inner,  circular,  and  an  outer, 
longitudinal. 

Vessels  and  Nerves.*--Tbe  ai*teries  supplying  (he  stomach  are — the  gastric,  the 
pyloric  and  right  gastro-epijdoic  branches  of  the  he|iattc.  the  left  gastro-epiploic 
and  vasa  brevia  from  the  splenic.     They  supply  the  muscular  coat,  ramify  in  the 
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submucous  coat,  and  are  fimilly  ilistribitted  to  the  mucous  membrane.  The 
arrangfuicnt  of  the  vessels  in  the  mucous  membrane  is  somewhat  j>eculiar.  The 
urtorics!  break  up  at  the  base  of  the  gastric  tubules  into  a  plexus  of  fine  capillaries 
which  run  upward  between  the  tubules,  ana.stomosJug  with  each  other,  jind  ending 
in  a  plexus  of  larger  capillaries,  which  surrouiui  the  mouths  of  the  tube^  and  alw 
form  hexagonal  meshes  around  the  alveoli.  From  these  latter  the  vciuit  arise,  and 
,  [uirsue  a  straight  cmirse  backward  between  the  tubules,  to  the  submucous  tissue, 
iiud  terminate  either  in  the  splenic  and  superior  mesenteric  veins  or  directlv  in 
(he  portal  vein.  The  l/fmithatica  are  numerous;  they  consist  of  a  superficialanil 
ilee|t  set,  which  pass  through  the  lymphatic  glands  found  along  the  two  curvatores 
i)f  the  organ.  The  nerirs  are  the  terminal  branches  of  the  right  and  left  pneuino- 
gastric,  the  former  being  distributed  upon  the  back,  and  the  latter  upon  the  front 
part  of  the  organ.  A  great  number  of  branches  fr**m  the  sympathetic  also  supplr 
the  organ. 

Surface  Form, — Thf  ^.toniat-Si  lies  for  the  uiosi  j>nrt  iini  the  hit  hypochondriac  region,  bnit 
•Asu  slightly  in  the  ejiiciistrir  reirrou,  ami  is  partly  iu  in>nt«et  with  the  ubduminal  wall,  ji^rtlr 
unHer  (^ivt-r  of  the  Inwer  rilM  ou  the  left  side,  and  partly  imilcr  the  left  lube  of  the  liver.  I^ 
eurdiiic  orifice  is  hehitid  the  sevcuth  ciistal  I'jirtilage  oj' the  lell  side,  alwut  one  inch  from  itji 
jmietiuJi  with  the  sterrmtu,  un  a  le\el  with  the  tenth  dursid  verlebni..  Tlu*  pyloric  orifitv  i*  in 
a  vertical  line  flrawn  frum  the  rii/lit  iMtrder  of  the  stenmm,  twoan<i  a  half  or  iliree  inches  below 
the  level  of  the  titerno-xiphoid  artieulntiuti.  Aceordine  t«»  Bniuue,  when  the  stomach  h  d»- 
tetulcd  the  [lylitrus  moves  etm.siderably  to  ihe  ri^dit,  us  niurh  snmetimes  as  three  inchfs.  Hi* 
]e*!vser  eurvaturo  of  the  Htoiuaeh  is  re]tresented  by  a  eurved  line  with  its  convexity  downwanl 
fruiu  the  cardiac  to  the  pvloric  extremities;  the  greater  eurvatare  by  ji  similarly  curved  lin<"i 
lietwcen  the  ^•anle  ]wiints,  but  with  a  curve  <>f  niueh  greater  extent,  so  that  its  lowest  puint 
rt-aehes  a  horizontal  line  drawn  hetweot  the  tijiH  of  the  tenth  t-obtal  cartiWes.  The  fundus  of 
the  stomach  r«jaches.  on  the  left  Kidc,  as*  hijurh  us  the  level  of  the  sixth  eh  on  dro- sternal  articuU* 
lion,  Ix'inL'  a  little  below  and  hehind  the  apex  of  the  heurt.  The  portion  of  the  stoniaeh  which 
is  in  contact  with  the  ahdominid  walls,  and  is  thcretorc  accessible  for  opening  in  the  ur»en'iti..n!s 
of  gastrotomy  and  ^iLstrost<uny.  is  rcttrcscnteil  hy  a  triutigidnr  space,  the  base  of  wliich  is  fonutd 
by  a  line  drawn  from  the  tip  of  the  tenth  eostul  lartihige  on  the  lel>  side  to  the  tip  of"  the  uiuih 
costal  cartilage  on  the  riH:ht,  anrl  the  sides  hy  two  lines  drawn  from  the  extremity  of  the  eiebUi 
costal  cartilage  on  the  loft  side  to  the  ends  of  the  base  line. 

Surgical  Anatomy. — Operations  «'n  the  stomach  are  freipicntly  nerfornied.  By 
*  gastrototny  "  is  meant  an  incision  into  the  sionnich  for  the  removal  of  a  loreipn  l»ody.  ihe 
opeiiiiiir  Ix'ing  immediately  afterward  closed — in  contradistinction  to  "  gastrostomv,  "*  the 
making  of  a  more  or  le^  permanent  fistulous  opening.  (Minth'titmitif  is  pnjbably  best  fx-rformed 
by  an  iticision  in  the  linea  alba,  eaj>ei*ially  if  the  foreign  h«ly  is  large,  hy  a  cut  frt>m  the 
ensiform  cartilage  to  the  umbilicus,  but  may  be  perlbniied  by  an  incision  over  the  hcniy  jt^df, 
where  this  can  he  felt,  or  by  one  of  the  incisions  lor  ga^strostomy,  to  he  mentioned  it  ,  '  r,  ]r. 
The  peritoneal  cavity  is  opened,  and  the   |x»h>t  at  which  the  stonuuh  is  to  be  in.  ic^ 

upon-    This  portion   is   then   bmught  out  of    the   alxlonjiiial   wound   iiud   sikiuv  -  'l. 

packed  around.  The  st<iinach  is  now  opened  by  a  transvcnn?  incision  and  the  l.i.  .1. 
extracted.  The  wound  in  the  stomach  is  then  eloscd  by  Lcinbcrt's  sntnres — 1'.  *_  Lv  .-*uui..-« 
juiK^ed  through  the  i>eritoneal  and  miisculiir  coats  in  sneh  a  way  that  the  fK-ritoneal  surfarts 
on  each  .side  of  the  wonml  are  brought  into  appositioti,  and  in  this  way  the  wound  i» 
closed,  (rthstntsfomi/  is  pertbrraed  in  two  stages :  The  first  .»*tagc  consists  in  oponini!  the 
peritoneal  cavity  and  stitching  the  st4nnach  to  the  alidr>minrtl  wall.  The  sei-ond  .*<tage  consists  in 
ojH-'ning  the  stomach  after  a  few  diivs  have  elapsed  and  adhesions  formed  between  the  pixitoural 
surtaees  of  the  stomach  and  ahi^ominal  wall.  The  operation  is  usually  perfunned  by  ;tD 
oblique  incision  about  one  finger  s  breadth  Vwlow  and  parallel  with  the  nutrtrin  of  tbe 
left  costal  cartilages,  commencing  an  int  h  and  a  half  from  the  me<lian  line  and  l^einir  n^xait 
three  inches  in  length.     Some  surgeons  preier  a  straight   incivston,  begiiuiitu:  <»p!  -hv 

end  of  the  eichth  intercostal  space,  and  passing  down  for  three  incites  over  the  Het-tn  .is 

mustde.  The  skin,  fasciie,  and  njiU4t.*les  are  to  l.>e  severally  divided  down  to  the  j.  rit.  1.  Mr 
IIoWMe  recommends  th;»t  the  f^bcath  (d'the  Rectus  .><hould  beoj»eneil  longitudinally,  and  tbt  h!  r  - 
uf  this  inu.'i^le  separated,  and  nut  ctU.  in  the  sjune  direction,  so  ju<  to  .secure  u  sphincter  like  uotiou 
around  the  oix-ning.  After  the  [>critoneum  hsis  been  opened  the  stoin{U.'li  is  recognized  by  its 
pitik-rc<l  culor  and  smooth  surface.  It  is  to  be  imllcd  up  into  the  wound  and  idonr.  .1  t*  rhr 
opening.     This  may  be  done  in  several  ways,  but  iu  whatever  way  it  is  done  the  foil  it? 

ishould  be  car<.dully  attendetl  to:  1 1 )  In  taking  up  the  stomach  oidy  tt»  pass  the  ner  :.  :  i-h 
the  serous  and  muscular  coats,  and  avoid  puncturing  the  mucfius  membrane.  (2)  To  lake  up 
iilenty  of  the  muscular  coat,  (3)  In  pa.*^sing  the  needle  through  the  pjirietes  of  the  abdomen  to 
be  careful  to  include  the  parietal  peritoneum,  U)  To  cnelo.se  a  circle  of  the  stomach  at  least  an 
inch  in  diameter.  If  the  .syniptonjs  adufft  of  it,  the  parts  an*  now  to  he  left  (piiet  for  four  i«r 
five  days,  and  a  smalt  puncture  is  then  to  be  luade  through  the  exposcil  jMirtion  of  the  j^ttifUAf^bf 
and  a  gum  elastic  catheter  pas.>ed  through  it  into  the  visciis,  through  wliieh  fluid  can  bo  iiyecccd* 
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in  small  quantities  at  first     In  more  urgent  casen  it  may  be  necessary  to  make  the  opening  much 
earlier. 

Excision  of  the  nvtorus  luis  occasionally  been  pcrforuiod.  but  the  results  of  this  operation  are 
by  no  means  tavorable,  and  in  cases  ofcancer  ttf  the  pylorus  iCiiHiro-enterotstomy  is  genenilly  i>re- 
ferred.  The  ob^ject  of"  this  operation  is  to  make  a  fistulous  i-'ummunication  between  the  stomach, 
on  the  cardiac  side  of  the  disease,  and  the  small  intestine,  as  bi^rh  up  as  is  possible. 

THE  SMALL  INTESTINE. 

The  small  intestine  is  a  convoluted  tube,  ulxoit  twenty  feet  in  length.'  which 
gradually  diminishes  in  size  from  its  coiumenceraent  to  its  termination.  It  is 
contained  in  the  central  and  lower  parts  of  the  abdominal  and  pelvic  cavities, 
surrounded  above  and  at  the  sides  by  the  large  intestine:  it  is  in  relation,  in 
front,  with  the  great  omentum  and  abdominal  parietes,  and  connected  to  the  spine 
by  a  fold  of  j>eritoneum,  the  mesentery.  The  small  intestine  is  divisible  into  three 
portions — the  duodenum,  the  jejunum,  and  ileimi. 

The  duodenum  has  received  its  natne  from  being  about  e<jual  in  length  to  the 
breadth  of  twelve  fingers  (eight  or  ten  inches).  It  is  the  shortest,  the  widest,  and 
the  most  fixed  part  of  the  snaall  intestine;  it  has  no  mesentery,  and  is  only 
partially  covered  by  the  peritoneum.  Its  course  presents  a  remarkable  curvL'. 
sotuewhat  like  a  horseshoe  in  form,  the  convexity  being  directed  toward  the  right, 
and  the  concavity  to  the  left,  embracing  the  iu*ad  of  tlie  pancreas.  Commencing 
at  the  pylorus,  it  passes  oblic^ucly  upward,  backward,  and  to  the  right,  to  the 
under  surface  of  the  liver;  it  then  descends  in  front  of  the  right  kidney,  nnd 
passes  nearly  transversely  across  the  front  of  the  spine,  tenninaliiig  in  the  jejtinum 
on  the  left  side  of  the  second  lumbar  vertebra.  Hence  the  duudenuni  has  been 
divided  into   three  portions — ascending,  descending,  and  transverse. 

The  first,  or  aurrn'h'fn/  portion  (Fig.  532),  about  two  inches  in  length,  is  free, 
movable,  and  nearly  completely  invested  by  the  peritoneum,  which  forms  the  lesser 
omentum.  It  is  in  relation,  above  and  in  front,  with  the  liver  and  neck  of  the 
gall-bladder ;  behind,  with  the  vessels  which  run  between  the  layei's  of  the  lesser 
omentum — viz.  the  hepatic  artery  and  duct,  and  vena  jtortae.  This  portion  of  the 
intestine  is  usually  found  after  death  stained  with  bile,  especially  on  its  anterior 
surface. 

The  second,  or  di'sevmlhtg  portion^  about  three  inches  in  length,  is  firmly  fixed 
by  the  peritoneum  and  pancreas.  It  passes  from  the  neck  of  the  gall-bla<lder 
vertically  downward,  in  front  of  the  right  kidney,  as  far  as  the  third  lumbar 
vertebra.  It  is  coveiTd  by  peritoneum  only  on  its  anterior  surface.  It  is  in 
relation,  in  front,  witlj  the  right  arch  of  the  colim  and  the  meso-colon  ;  behind,  with 
the  front  of  the  right  kidney;  at  its  inner  side  is  the  head  of  the  ]>ancreas  and  the 
ductus  communis  choledoclius.  The  common  bile-duct  and  the  pancreatic  duct 
perforate  the  inner  side  of  this  portion  of  the  intestine  obliquely,  a  little  below  its 
middle. 

The  third,  or  trmifivcrse  portion,  the  longest  and  narrowest  part  of  the  duo- 
denum, passes  across  the  front  of  the  s])inc,  jisceiiding  from  the  third  to  the  second 
lumbar  vertebra,  and  terminating  in  the  jejunum  on  the  left  side  of  the  latter  bone. 
In  front,  though  at  sotue  distance  from  it,  is  the  descending  layer  of  the  transverse 
meso-colon,  or  the  divergence  of  the  two  layers  of  that  structure,  and  it  is  crossed 
by  the  superior  mesenteric  vessels;  behind,  it  rests  upon  the  aorta,  the  vena  cava 
infi.'rior,  and  the  crura  of  the  Diaphragm ;  above  it  is  the  lower  border  of  the 
pancreas,  the  superior  mesenteric  vessels  passing  ftirward  between   the  two. 

The  point  of  junction  of  the  duodenum  an<l  jejunum  is  said  to  corresiiond  to 
the  spot  where  the  gut  receives  a  complete  investment  (d'  peritoneum.  From  this 
point  a  fairly  constant  portion,  about  iiri  inch  in  length,  ascends  on  the  left  side  of 

'  Treves  states  thnt  in  one  hundred  iim^  ihe  averagre  length  of  the  fimnll  intestine  in  the  adult 
male  wns  22  feet  6  inehes,  and  in  thv  adult  leiimk'  23  feet  4  inches:  hut  that  it  varies  very  much,  the 
extremes  in  the  male  heing  .'tl  (eH  10  inctie*i  in  one  case  and  15  feet  ti  inches  in  aiioiher,  a  (hrterence 
of  over  15  feet.  He  attitea  that  he  hnn  convinced  himi«elf  that  the  length  of  the  bowel  Ib  independent, 
in  the  adult,  of  age,  height,  and  weight. 
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08  the  lesser  omentum,  and  thus  it  forma  the  anterior  boundary  of  the  furatni 
of  Winslow.  It  now  covers  the  front  of  the  stoniucb,  and  upon  reaching  the 
cardiac  extremity  it  passes  to  the  sjdeen,  wliit-li  it  t>nehi8e.s,  fttrming  the  gastro- 
Mpleiiie  omenhmi.  Froiu  the  hilum  of  the  sjtleen  it  turns  haekward  to  reach  the 
abdominal  wall,  along  which  it  courses  to  reach  the  median  line  of  the  abdomen. 
The/o/v//«^vj  of  ll7Hi*/o«' is  bounded,  in  front,  by  the  lesser  omentum,  eticlo^ing 

Hepatic  artrry, 
J^esser  porial  rein         Round  Ugament 

omentum,     and  hepatic  duct,     of  liver. 


AbdovmalS 
*u>rta. 


M 


-  Vena  cava. 


fV-iti-fl  ofDiaphragia 
Flo.  S25.— Tmniversc  Bcetion  of  (>orUuiK<uui.    (An  drrow  boa  been  Inlrodiicert  Into  the  fommen  of  Wltulow. i 

the  vena  portjc  and  the  hepatic  artery  and  duct :  Inhiml,  by  the  inferior  vena  cava  : 
abovi',  by  the  lobulu.s  iSpigelii  and  lohulus  cawdatus;  behtu\  by  the  hepatic  arterv 
curving  forward  from  the  ctrliac  axis. 

The  reflections  *4  the  peritoneum  over  the  transverse  colon  are  somewhat 
differently  described  by  some  authors  (Luschka,  Ilohlen),  and  there  is  no  doubt,  as 
was  long  ago  pointed  out  by  Haller^  that  the  arrangement  in  the  f<jetns  is  different 
from  that  which  has  been  described  above.  In  the  fcettis,  and  even  in  the  young 
child,  the  two  ascending  la  vers  of  tiie  great  omentum  can  be  traced  passing  together 
ijvir  the  transverse  colon,  insteail  of  embracing  it,  as  described  above,  and  parsing 
back  to  the  sjiineas  a  double  fold,  which  can  he  separated  from  the  transverse  colon 
and  transverse  mesn-colon.  Upon  reaching  the  spine  the  two  layers  sepai*ale  :  the 
upper  one  (the  inner  of  the  two  ascending  layers  of  the  great  omentum)  jia^ses 
upward  in  front  of  the  pancreas  and  crura  of  the  Diajdiragm.  forming  the  po^rerior 
boundary  of  the  lesser  bag  of  the  peritoneum,  in  a  similar  manner  to  the  upper 
layer  of  the  transverse  meao-colon  in  the  former  description.  The  other  fold  (the 
ofiter  of  the  ascending  layer  of  the  great  omentum)  after  reaching  the  spine  is 
turned  forward  again  on  itself  as  far  as  the  transverse  colon,  wbicb  it  covers,  and 
is  again  reflected  back  to  the  spine,  to  pass  down  in  front  of  the  aorta  to  form  the 
mesentery,  in  a  simitar  manner  to  ihe  lower  layer  of  the  transverse  meso-colon  in 
the  f»»rmer  descrijttion.  Thus  the  ti*ausverse  colon  is  invested  by  a  distinct  fohl 
of  peritoneum,  prolonged  forward  fntm  tlie  spine  to  surround  it,  in  a  very  similar 
manner  to  the  way  in  which  the  small  intestines  are  surrounded. 

In  the  aduh,  however,  as  a  rule,  this  arrangement  (lisappears.  Probably 
adhesion  of  the  layers  of  which  the  faMal  dujJication  js  composed  takes  ]>l«ce,  and 
then  absorption,  and  thus  the  arrangement  is  brought  about  which  hasi  bet-ii 
described  above  as  most  fre^juently  seen  in  the  adult  subject.  It  may  be  that  the 
foetal  duplicature  is  •'  drawn  or  pushed  ff)rwaril  from  its  place  in  the  progress  of 
visceral  development,  and  thus  effaced."  ' 

Viscera  covered  bt/  Peritoneum. — The  vi.scera  tlms  shown  to  be  almost  entirely 

*  Qu&in's  AtuUomy,  vol.  ii.  p.  485,  8th  ed. 
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invested  T>y  peritoneiini  are.  tht'  liver,  stomach,  s|tk'en.  first  portion  mF  the  ddoilennm, 
the  jejunum  and  iltnim.  the  transverse  colon,  the  ciecum,  sigmoid  tlexiire,  up}>ci 
half  of  the  reetum,  the  uterus,  and  ovaries. 

Viscera  Ftirtiaih/  vovered  by  PeritoHcum. — The  viseera  only  fjiirtiall^-  invested 
by  peritoneum  are — the  descending  and  transverse  portions  of  the  duodenum,  the 
ascending  and  descending  colon,  the  middle  j>ortion  of  the  rectum,  uud  the  npjier 
part  of  the  vagina  and  posterior  Mall  of  the  hdadder.  The  kidneys,  suprarenal 
ca]>aules,  and  pancreas  are  covered  by  the  membraue  without  receiving  any  special 
investment  from  it. 

Vi'aeera  unr^oi^ered  ht/  Pen'touettm. — The  lower  end  of  the  rectum,  the  neck,  base, 
and  anterior  surface  of  the  bladder,  the  whole  of  the  front,  and  the  lower  part  of 
the  posterior  wall  of  the  vagina  have  no  peritoneal  covering. 

Numerous  folds  are  formed  by  the  peritoneum,  extending  between  the  various 
organs.  These  serve  to  iiold  them  in  position,  and  at  the  same  time  enclose  the 
vessels  und  nerves  proceeding  to  each'  part.  Some  of  the  folds  are  called  ftt/ai/tt-ntx, 
from  their  serving  to  support  the  organs  in  position  ;  others,  which  connect  certain 
parts  of  the  intestine  with  the  abdominal  wall,  constitute  the  memnteries  ;  and 
lastly,  those  which  proceed  from  the  stomach  to  certain  viscera  in  its  neighborhood 
are  calleil  omenta. 

The  Ligaments,  formed  by  folds  of  the  peritoneum,  include  those  of  fhe  liver, 
spleen,  bladder,  and  uterus.  They  will  be  found  described  with  their  respective 
organs. 

The  Omenta  are — the  lesser  omentum,  the  great  omentum,  and  thegastro-splenic 
omentum. 

The  leaser  onu'fitum  (ifastro-hep'ttte)  is  the  duplicature  whieh  extends  between 
the  transverse  fissure  of  the  liver  and  the  lesser  curvature  of  the  stomach.  It  is 
extremely  thin,  and  consists  of  two  layers  of  peritoneum.  At  the  left  border  its 
two  layers  pass  on  to  the  end  of  the  iiesophagus  ;  hut  at  the  right  border,  where 
it  is  free,  they  are  continuous,  and  form  a  free  roundeil  margin,  which  contains 
between  its  layers  the  hepatic  artery,  the  common  bile-duct,  the  portal  vein, 
lymphatics,  and  the  hepatic  plexus  of  nerves,^ — all  these  structures  beiug  enclosed 
in  loose  areolar  tissue,  called  GUsson'tt  capsuie.  Between  the  layers  where  they  are 
attached  to  the  stomach  lie  the  gastric  artery  and  the  pyloric  branch  of  the  bejiatic, 
anastomosing  with  it. 

The  great  ometitum  (tfiutro-eoltr)  is  the  largest  peritoneal  fold.  It  consists  of 
four  layers  of  peritoneum,  two  of  which  descend  from  the  stonmch,  one  from  its 
anterior,  the  other  from  its  posterior  surface,  and,  uniting  at  its  lower  border, 
descend  in  front  of  the  small  intestines  as  hjw  d<Mvn  as  the  pelvis:  they  tljen  turn 
upon  themselves,  and  ascend  again  as  far  as  the  transverse  colon,  where  they 
se[mrate  and  enclose  that  part  of  the  intestine.  These  separate  layers  may  be 
easily  demonstrated  in  the  young  suhjet't,  but  in  the  aduh  they  are  more  or  less 
insejjarably  blended.  The  left  border  of  the  great  omentum  is  continuous  with  the 
gastro-splenic  omentum ;  its  right  border  extends  as  far  only  as  the  <luodenuui. 
The  great  omentum  is  usually  thin,  presents  a  cribriform  appearance,  and  always 
contains  some  adipose  tissue,  which  in  fat  subjects  accumulates  in  considerable 
quantity.  Its  use  ap[)ears  to  be  to  protect  the  intestines  from  the  cold  and  to 
facilitate  their  movement  upon  each  other  during  their  vermicular  action.  Between 
its  two  anterior  layers  is  the  anastomosis  between  the  right  and  left  gastro-epiploica 
arteries. 

The  (/astro-splenw  omentum  is  the  fold  which  connects  the  concave  surface  of 
the  spleen  to  the  eul-ffe-ftaf  of  the  stomach,  being  continuous  by  its  lower  border 
with  the  great  (mientiim.      It  crmtains  the  Sfdeuic  vessels  and  vasa  hrevia. 

The  Mesenteries  are — the  mesentery  proper,  the  meso-ca*cum,  the  ascending, 
transverse,  and  descending  meso-colon.  the  sigmoid  mcso-colon,  and  the  meso- 
rectnm. 

The  wesentenf  (fiiaou^  iurefton),  so  called  from  being  connected  to  the  mid<lle  of 
the  cylinder  of  the  small  intestine,  is  the  broad  fold  of  j)eritoneum  which  connects 
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the  convolutions  of  the  jojiinum  rtrvil  iltMim  with  the  posrerior  wall  of  the  abdor 
It«  rooty  the  part  eoimecteil  with  tiie  vertehnil  columiu  is  narrow,  about  six  inches 
in  length,  ami  directed  ohli^jneiy  from  the  left  side  of  the  seeond  Itiiubar  vertebral 
to  the  right  sacro-iliac  symphysis  (Fig.  52t>).     Its  intestinal  border  is  much  longer, 
and  here  its  two  layers  separate,  so  as  to  enclose  the  intestine  and  form  its  peri-| 
toneal  eoat.      Its  breadth  between  its  vertebral  and  intestinal  border  is  about  four 
inches.     Its  upprr  border  is  continuous  with  the  under  surface  of  the   transverse 
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Fic.  f<!iii.— Diaf^nim  dovijuxl  by  Dr.  Drlt^pine  to  show  the  Unets  atoQi;  which  Uu;  peritoneum  le«rtn  tbe  v»l! 
of  the  »l>doHifn  to  invest  the  viscera. 


uieso-colon;  its  ioivrr  border,  with  the  peritoneum,  covering  the  c$pcum  An4 
ascending  colon.  It  serves  to  retain  the  small  intestines  in  their  position,  an«i 
contains  between  its  layers  the  mesenteric  vessels  and  nerves.^  the  lacteal  vessels 
and  mesenteric  glands. 

The  mr»o-circum  .serves  to  connect  the  back  part  of  the  cajcuni  with  the  p*^*- 
tei'ior  wall  of  the  abdomen,  being  continnous  with  the  ascending  meso-eolon. 

The  asetmdftff}  wffto-t'oh/u  is  the  fold  which  oonneets  the  back  pan  of  the 
ascending  colon  with  the  posterior  wall  of  the  abdomen,  and  the  drttcendiutf  mrft>- 
colon  retains  the  descending  colon  in  connection  Avith  the   posterior  ahdominftl 


wall ;  TDore  frequently  the  peritoneum  merely  covers  the  anterior  surface  and  si<I<'s 
of  tliese  two  portions  of  rlie  intestine.  At  the  phiee  where  the  trunsveri^e  coloti 
turnd  downward  to  form  the  deseernlincr  cohin^  a  fold  of  peritoneum  is  continued 
upward  to  the  under  surface  of  the  Diaphragm  ojtpcjslte  the  tenth  and  eleventh 
ribs.  This  is  the  costo-irolic  ligament ;  it  passes  below  the  spleen,  and  serves  to 
support  this  organ  and  prevent  it  moving. 

The  tmnsversc  mt'no-eolon  is  a  bn>ad  fold  which  connects  the  transverse  colon 
to  the  posterior  wall  of  the  abdomen.  It  is  formed  by  the  two  asceudinj;  layers 
of  the  great  omentom,  which,  after  sejtarating  to  surround  the  transverse  colon, 
join  behind  it,  and  are  continued  backward  to  the  spine,  where  they  diverge  in 
front  of  the  duodenum.  This  fold  contains  between  its  layers  the  vessels  which 
supply  the  transverse  colon. 

The  HigmoiA  meHo-iUih»ii  is  the  fold  of  peritoneum  which  retains  the  sigmoid 
flexure  in  connection  with  the  left  iliac  fossa. 

The  mt'm-rectitm  is  the  narrow  fold  which  connects  the  upper  part  of  the  rectum 
with  the  front  of  the  sacrum.      It  contains  the  superior  hiemorrhoidal  vessels. 

The  appendiei'g  eplphnfUf  are  small  pouches  of  the  peritoneum  filled  with  fat 
and  situated  along  the  colon  and  upper  part  of  the  rectum.  They  are  chiefly 
appended  to  the  transverse  colon. 
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Fig.  .Vi7.— Diag^rammatic  outline  of  the  stomach. 


THE  STOMACH. 

The  Stomach,  is  the  principal  organ  of  digestion.  It  is  the  most  dilated  part 
of  the  alimentary  canal.  Its  form  is  irregularly  conical,  curved  upon  itself, 
and  presenting  a  rounded  base,  turned  to  the  left  side.  It  Is  placed,  in  part, 
immediately  behind  the  aulerior  wall  of  the  abdomen,  and,  in  |)art,  beneath 
the  liver  and  Diaphragm  an<l  above  the 
transverse  colon.  If  is  placed  almost 
vertically  in  the  abdomen,  so  that  the 
fundus  which  projects  upward  and  to  the 
left  of  the  oesophageal  opening  touches 
the  Diaphragm,  while  the  pyloric  or 
lesser  extremity  is  directed  downward 
and  to  the  right,  so  that  the  opening  by 
which  the  stomach  communicates  with 
the  small  intestine  is  situated  slightly  to 
the  right  of  the  median  line  of  the  body 
(Fig.  527):  the  stomach  is  situ»ited,  there- 
fore, for  the  mr)st  part,  in  the  left  hypo- 
chondriac region,  the  pyloric  extremity  occupying,  however,  the  epigastric  region. 
Its  size  varies  considerably  in  different  subjects,  and  also  according  to  its  state  of 
distension.  When  riioderately  full  its  vertical  diameter  is  about  twelve  inches, 
its  tran-sverse  diameter  about  four.  Its  weight,  according  to  Clendenning,  is 
about  four  ounces  and  a  half  It  presents  for  examination  two  extremities,  two 
»>riHces,  two  borders,  and  two  surfaces. 

Its  upper  cjtrenu'tif  is  called  the  ifrtater  or  aphmtr  end.  This  is  the  largest 
part  of  the  stomach,  and  extends  two  or  three  inches  to  the  left  of  tlie  point  of 
entrance  of  the  oesophagus.  This  expanded  part  is  called  the  great  cul-de-sae^  or 
fundus.  It  lies  behind  the  lower  ribs,  in  c«mtact  with  the  Diaphragm,  and  is 
connected  posteriorly  to  the  spleen  by  the  gastro-splenic  omentum. 

The  k*ii»f'r  or  pf^foriv  end  is  much  smaller  than  the  fundus,  and  situated  on  a 
plane  anterior  and  inferior  to  it.  It  lies  in  contact  with  the  wall  of  tiie  abdomen 
and  the  under  surface  of  the  liver.  Its  position  on  the  surface  of  the  body  varies 
with  the  tlegree  of  distension  of  the  organ.  Near  the  pyloric  end  there  is  a  double 
bend  in  the  stomach,  attended  by  an  appearance  of  constriction.  The  distal  bend 
corresponds  to  the  situation  of  the  pyloric  valve,  and  between  the  two  there  is 
a  bulging  which  is  named  the  lesser  cul-de-sac  or  antrum  pyluri. 


je  (jesopfifttfctti   or  ea 
,someirV b;t t  fu n iiel-.shn peel. 

The  pt/ioric  o/vV/<r  coinmmiicates  with  the  tluodemim,  the  apertare  beJBg 
guarded  by  a  kind  M'  valve — ihe  p^/hnia. 

The  h'itscr  rurrattire  extends  between  the  uesophageal  and  indoric  onfices.  alonjj 
the  right  border  of  the  organ,  and  is  connected  lo  the  under  surface  of  the  liver 
by  the  lesser  omentum. 

The  t/rcfdrr  rnrnftn/'f  extends  between  the  s;ime  two  points,  alon«^  the  lef: 
border,  and  t^ives  attiiclmient  to  the  great  *»mentum.  The  surfaces  of  the  organ 
are  limited  by  these  two  curvatures. 

The  atdt'n'or  iturftfct'  is  directed  upwanl  and  hvrward,  and  is  in  relation  vfith 
the  Diaphranrm,  the  under  surface  of  the  left  lobe  of  the  liver,  and  with  the 
abdotninal  parietes. 

The  fiosft'rf'iir  surface  is  directeil  downward  and  backward,  and  is  in  relation 
witli  the  spleen,  the  pancreas,  the  left  kidney  und  suprarenal  capsule,  and  the 
transverse  nieso-coloii. 

The  stomach  is  held  in  (losition  by  the  lesser  omentum,  which  extends  from  the 
transverse  fissure  (d*  the  liver  to  its  lesser  curvature,  and  by  a  fold  of  peritoneum. 
which  passes  frtuu  the  Diaphragm  on  to  the  oesophageal  end  of  the  stomach,  the 
fjaMt'u-phrenie  ft'i/amntt :  this  constitutes  the  most  fixed  point  of  the  stomach, 
whilst  the  ]tyloric  end  and  greater  curvature  are  the  most  movable  part^.  To 
its  greater  curvature  is  attached  the  great  omentum,  by  which  it  is  councM^ted  to 
the  transverse  colon. 

Alterations  in  PosltioE. — There  is  no  orgau  in  ihc  Iwdy  the  iHJsition  and  eonnectiofw  of 
whifh  iire.**fc!nt  sucli  frequent  alt'enitions  tin  the  stoniaeh,  Lhtrtuft  itixjtirution  it  is  displjit<] 
downward  by  the  descent  of  the  niapliragiu  and  elevated  by  the  pressure  of  the  alMluiuinal 
muscles  durintr  cxijirutidti.  Its  position  iit  relation  tu  the  sniTonnding  viscera  is  also  chanced 
acL'ordin^r  to  the  empty  ur  distontlcd  stale  <it'  the  orciiu  Whm  mtjtfi/  it  lies  at  the  back  part 
of  do'  ulnlinnenf  mtuv  dtstant^e  from  the  Hiirfui-e.  Tlie  left  loW-  uf  the  liver  ct^vers  it  in  ft\»nt 
and  tli«  (Uider  surtjuv  td'  the  heart  rests  utMin  it  alMjve  and  in  frunl,  t>ein|f  separated  from  it  by 
the  left  lul«'  of  ttu'  liver,  besides  the  Diaphr.igni  and  pericardium.  Tliis  close  relation  lietwcen 
flie  .^toniaeh  and  tlu-  heart  explains  the  fact  that  in  ea.sfnilpia  llu-  pain  is  generally  relerrcd  to 
the  henrt,  and  iti  (tftfii  aeeouxpanied  Viy  palpitation  an<l  interniis'*ion  of  the  pulse.  Whrjt  tA< 
»tonmch  w '//n/'v^'/"/ tin' trreattr  curvature  is  elevated  ami  carried  forward,  so  that  the  anterior 
surface  is  turned  upward  and  the  posterior  s^urfave  downward,  and  the  stonuieh  brrmght  wcD 
against  tht-  jiintermr  wall  of  the  ah<h>nien.'  The  l>ia|djragni  at  the  same  time  is  forettd  upvrurd. 
eontniL-ting  the  cavity  of  the  ehe.si;  hence  the  dysi^uea  eomplninwl  of  from  inspiratiun  Iviiv 
innieded.  The  heart  is  also  displaced  npwar<l ;  hence  the  oppression  in  this  reKinu  and  th»* 
I>al[>italton  exiK-rienced  in  extreme  distension  of  the  sfonutch,  Ih-Mntrt  from  tritfufuf,  as  friiao 
light  lacine,  pushes  the  stonnich  down  lowanl  the  pelvis.  In  disi'ase  also  the  |K»sition  and  cvd- 
neetions  (d"  the  organ  may  l»t«  grcady  clninged,  Iroin  the  uirnmulation  of  fluid  in  the  cbtist  <* 
abdomen  or  from  alteration  in  size  of  any  of  the  surrounding  viscera. 

On  looking  into  the  [pyloric  end  of  the  st«unach  the  mucous  membrane  is  found 
projecting  inward  in  the  form  of  a  circular  ftdd,  the  /ii^/ZorM^,  leaving  a  narrow  cir^ 
cular  aperture,  tibout  half  an  inch  in  diameter,  by  which  the  stomach  communicate^ 
w  ith  the  duodenum. 

The  ptflorns  is  formed  by  a  re«luplication  of  the  mucous  memhrane  of  tb<? 
stomach,  containing  numerous  muscular  fibres,  which  are  aggregated  into  a  thick 
circular  ring,  the  longitudinal  fibres  ami  serous  membrane  being  continued  over 
the  fold  without  assisting  in  its  formation.  The  aperture  is  occasionally  ovaL 
Sometimes  the  circular  fold  is  replaced  by  two  crescentic  fidd.s,  placed  one  abutr 
anti  the  other  below  the  pyloric  orifice;  and  more  rarely  there  is  only  one  crw- 
centic  fold. 

Structure. — The  stomach  consists  of  four  coats — serous,  muscular,  areolar,  and 
mucous,  together  with  vessels  and  nerves. 

The  (ffrvHs  coat  is  derived   fr<un  the  peritoneum,  and  covers  the  entire  siw- 

'  This  is  dented  by  Dr.  Lesethnft  of  8t.  Petereburg,  who  slates  tbMt  '*if  the  stomach  ia  tnUrgiA, 
no  one  jmrt  can  be  alone  displaced,  but  alt  |*art8  are  equally  moved  by  th«  flistenrion  **  lJ>«»<< 
Mnnh  11,  1S82,  p.  4(m). 
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face  of  the  organ,  excepting  along  the  greater  an<l  lesser  curvatures,  at  the 
points  (if  attachment  of  the  greater  anil  lesser  omenta :  here  the  two  layers  of 
jieritoneum  leave  a  small  triangular  space  along  which  the  nutrient  vessels  and 
nerves  pavSS. 

The   muscular  coat  (Fig.  529)  is  siMiated   immediately   beneath   the  serouj? 
covering.     It  consists  of  three  sots  of  fibres — Kmgitudinal,  circular  and  obliijue. 


Hepntir  duct*. 


CytiicduH.- 


/Pyhna. 


■  V 


--^' 


Fio.  6'JS.— The  mucouj-  membran&of  the  stomach  anrl  fluixleiitim  with  Hiv  bllc-ducta. 


The  hngltudinal  jihre8  are  most  superficial;  they  are  continuous  with  the 
longitmlinal  fibres  of  the  tesophagus»  radiating  in  a  stellate  manner  from  the 
cardiac  orifice.  They  are  most  distinct  along  the  curvatures,  espfcially  the  lesser, 
but  are  very  thinly  distributed  over  the  surfaces.  At  the  pyloric  end  they  are 
more  thickly  distributed,  ami  continuous  with  the  longitudinal  fibres  of  the  small 
intestine. 

The  circular  fihrc ft  fonn  a  uniform  layer  over  tlie  whole  extent  of  the  stomach 
beneath  the  longitudinal  fibres.  At  the  pylorus  they  are  most  abundant,  and  are 
aggregated  into  a  circular  ring,  which  projects  into  the  cavity  and  fonns,  with  the 
fold  of  mucous  membrane  covering  its  surface,  the  pt/loric  vfilre. 

The  fihlique  fibres  are  limited  chiefly  to  the  cardiac  end  of  the  stomach,  where 
they  are  disposed  as  a  thick  uniform  layer  covering  both  surfaces,  .some  passing 
obli([uely  from  left  to  right,  others  from  right  to  left,  round  the  cardiac  end.  They 
are  continuous  with  the  circular  fibres  of  the  (esophagus. 

The  areolar  coat  consists  of  a  loose,  filanientous,  areolar  tissue,  connecting  the 
mucous  and  muscular  layers.  It  is  sometimes  called  the  ituhtntroH;*  ccKit,  It  sup- 
]>ort8  the  blood-vessels  previous  to  their  distribution  to  the  nmcous  membrane; 
lience  it  is  sometimes  called  the  vascular  coat. 

The  mucous  mejubrane  is  thick,  its  surface  smooth,  soft,  and  velvety.  In  the 
fresh  state  it  is  of  a  pinkish   tinge  at  the  pyloric  end,  and  of  a  red  or  reddish- 
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browTi  colnr  nver  Xh.^  rest  of  its  surface.  In  Siifiiiicy  it  is  of  a  brighter  hue, 
Vitscular  rodne^s  beint?  more  niarkeil.  It  i,s  thin  ut  the  cardiac  extremitv,  bur 
thicker  toward  the  pylorus.  During  the  contracted  state  of  the  organ  it  is  thrown 
into  numerous  plaits  or  ruga%  which  for  the  most  |iart  have  a  longitudinal  direc- 
tion, and  are  most  marked  toward  the  les-ser  end  of  the  stomach  and  along  tie 
greater  curvature  (Fig.  .528).  These  folds  are  entirely  obliterated  when  the  organ 
becomes  distended, 

tHitnwture  of  the  Jliwoutt  Memf/rane. — When  examined  with  a  lens  the  inner 
surface  of  the  mucous  membrane  presents  a  peculiar  honeycomb  appearance, 
from  being  covered  wiih  small  shallow  depressions  or  alveoli  of  a  polvgonal 
or  hexa;2:onal  form,  which  vary  from  ■j47r  t'*  yjir  ^^  ^^  "^^^  ^^  diameter,  aud 
are  separated  by  sli^ditly  elevated  ridges.  In  the  bottom  of  the  alveoli  are 
seen  the  oriFiccs  of  minute  tubes,  the  tja»tric  fullii'lea^  which  are  situated 
perpendicularly  siile  by  side  throughout  the  entire  substance  of  the  mucous  mem- 
lirane. 

The  gastric  follicles  are  of  two  kindj*,  which  differ  from  each  other  in  stnotnrr. 


J-^, 


Fio.  G19.— The  muscular  cottl  of  the  stomach. 

and  it  is  believed  also  in  the  nature  of  tlicir  secretifui.    They  are  named  respectively 
piflorir  and  peptie  tihimh.    They  ai-e  both  tubuhir  in  character,  an<i  are  formed  nf 
a  delicate  basement  membrane,  supporting  epithelium.     The  basement  membraod 
consists  of  flattened  transjmrent  endothelial  cells,  with  processes  which  extern!  .ind 
support  the  epitbdium.      The  pifhrie  tfhimh  (Fig.  .'>80)  are  most  numenins  at  the 
pyloric  end  of  the  stomach,  ancl  from  this  fact  have  reeeive<l  their  name.     They  were 
formerly  termed  raucous  glands,  and  were  stij)p<»serl  to  secrete  mucus:  but.  as  Klein 
points  out,  *'  the  cells  arc  serous,  not  mucous,  and  the  secretion  of  the  glands  cttnnot 
therefore  be  mucus."     They  consist  of  two  or   three  short  closed  tubes  opeuio^ 
into  a  common  duct,  the  external  orifice  of  which  is  situated  at  the  bottom  of  an 
alveolus.     The  ciccal  tubes  are  wavy,  anil  are  f>f  about  ef[ual  length  with  tbt-  i 
The  tubes  and  <luct  an*  lined   throughout  with  ejiithelium,  the  duct  beiui: 
by  columnar  cells  continuous  with  the  epithelium  lining  tlic  surface  of  the  ii> 
njembrane  of  tht-  stomach,  the  tiditcs  with  siurrior  and  more  cubical  cells,  whi-  i 
finely  granubir.     The  pepftc  (flamh  {¥\g,  531)  are  found  all  over  the  surface  of  the 
stomach.     Like  the  pyloric  glands,  they  consist  of  a  duet  into  which  M|>cn  two  nr 
more  cwcai  tubes.      The  duct,  however,  in  these  glands  i^  shorter  than  in  the  oticr 
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variety,  sometime*!  not  ara»>iinting  to  more  than  <me-sixth  of  the  whole  length  of 
the  gland  :  it  is  lined  throughout  by  columnar  cjuthelium.  At  the  point  where 
the  tenuinal  tuhei*  open  into  the  duet,  and  whicdi   is  termed  the  neck,  the  epithe- 

»liuin  alters,  the  cells  beconiiiig  much  shorter  and  opaque:  the  lumen  also  becomes 
suddenly  constricted,  and  i^  contintieil  down  to  the  bottom  of  the  tubes  as  a  very 
fine  channel.  Here  also  are  found,  between  the  epithelium  and  tlie  basement 
membrane,  large  spheroidal,  coarsely  granular  cells,  which  were  formerly  ternie<l 
jhptie  ct'lls^  and  which  produce  an  outward  bulging  of  the  basement  membrane. 
Thev  are  seen  throughout  the  remainder  of  the  tube  at  intervals,  and  give  it  a 
beaded  or  varicose  appearance.  Below  the  neck  the  terminal  tubes,  in  addition 
to  these  isolated  spheroidal  cells,  are  occupied  with  finely  granular,  angular  cells 


Tia,  6».— Pyloric  gland. 


FtiJ.  531— Peptlr  jrastrlo  Kland. 


(columnar,  Kleiu),  leaving  only  a  small  channel  in  the  centre.  They  are  continuous 
with  the  short  columnar  cells  of  the  neck,  and  are  termed  the  rcntraf  or  rhtef  celh, 
because  they  are  believed  to  be  principally  concerned  in  the  secreiicm  of  the  gastric 
juice.  The  peptic  cells,  which  were  formerly  supposed  to  ponsess  this  office,  are 
now  termed  pnrutal  or  oxj/utir  rrllH.  Between  the  glands  the  raucous  membrane 
consists  of  H  connective-tissue  framework,  with  lymjdioid  tis.-iue.  In  ])laces  this 
latter  tissue,  especially  in  early  life,  is  collected  into  little  masses,  which  to  a  certain 
extent  resemble  the  solitary  glands  of  the  intestine,  and  are  by  some  termetl  the 
UiUimlar  ghinds  of  the  stomach.  They  are  not,  however,  so  distinctly  circum- 
scribed as  the  stditary  glands.  The  epithelium  lining  the  mucous  membrane  of 
the  stomach  an<l  its  alveoli  is  of  the  columnar  variety.  Beneath  the  mucous 
membrane,  and  between  it  and  the  submucous  coat,  is  ii  thin  stratum  of  involuntary 
muscular  fibre  {mn8cnhirt»  nnico9't),  which  in  some  parts  ciuisists  only  of  a  single 
longitudinal  layer;  in  others,  of  two  layers,  an  inner,  circular,  and  an  outer, 
longitudinal. 

Vessels  and  Nerves. — The  arteries  supjdying  the  stomach  are — tlie  gastric,  the 
pyloric  and  right  gastro-epiploic  branches  of  thu  hepatic,  the  l^ft  gastro-ejiiploic 
and  vasa  brcvia  from  the  splenic.     They  supply  the  muscular  coat,  ramify  in  the 
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snhniucoua  coat,  ami  are  finally  distributed  to  the  mucous  membrane. 
arrangeuieijt  of  the  vessels  in  the  mucous  membrane  is  j?omewliat  j)eculiar.  The 
arteries  break  up  at  the  base  of  (be  gastric  tubules  iuto  a  plexus  of  fine  capillaries 
which  run  upward  between  the  tubules,  unastcminsing  with  each  other,  and  ending 
in  a  plexus  of  lar*!;er  capillaries,  which  surround  tbe  mouths  of  the  tubes  and  abo 
form  hexagonal  mesbes  around  the  alveoli.  From  these  latter  the  reins  arise,  and 
,  pursue  a  j*traight  course  backward  between  the  tubules,  to  tbe  submncous  tissue, 
and  terminate  either  in  the  splenic  and  superior  mesenteric  veins  or  directlv  in 
the  portal  vein.  The  ii/m^>hatic»  are  numerous;  they  consist  of  a  superficial  and 
deep  set,  which  pass  through  the  lymphatic  glands  found  along  the  two  curvaturf« 
of  the  organ.  The  nervt'»  are  the  terminal  branches  of  the  right  and  left  pneumo- 
gastric,  the  former  being  distributed  upon  the  back,  anil  the  latter  upon  the  front 
part  of  the  organ.  A  great  number  of  brantdies  from  the  sympathetic  also  supply 
the  organ. 

Surface  Fonn.— The  stoiiiadv  lies  fur  the  uiost  part  m  the  left  hyjuH-hoindriac  roeiou.  hut 
uLso  sli;;htly  in  the  e]UL':istrir  region,  ami  is  partly  in  eonUiet  witli  ilie  alKkmiinal  wall,  iiRniv 
uuiNt  cover  of  the  lower  riJjs  on  tlie  leti  side,  an<l  jiartly  utulcr  the  left  lube  of  the  liver,  lis 
can Uae  orifice  is  behind  the  seventh  costal  curiihii^e  of"  the  left  skle,  alMOUt  one  inch  frotu  it« 
juiiction  with  the  steriuun,  on  a  level  with  thr  tejith  dursU  vertebra,  Tlie  j>yloric  orifice  is  in 
a  vertiful  lint-  dmwn  from  the  right  honler  nf  the  steniiun,  twctaml  a  hfdf  or  three  inches  below 
the  level  of  the  stenio-xiphiiid  artieukitiini.  Aeeonhni;  tu  Bniiine,  when  the  .stomach  is  db" 
tenrlerl  the  }«yltini.s  aiovcs  coTisidenihly  to  the  right,  as  laurh  soiiiotiitu's  as  tlu*ee  ineh<s».  The 
]es.**er  eurvtiture  of  the  .Htoniiich  is  re]ire.s<*nted  liy  a  eunetl  line  with  its  convexity  down^inini 
froju  the  eariliuc  to  the  jnluric  extn'tuitifs ;  the  greater  curvjiitnre  by  u  similarly' eur\'ed  lin« 
between  the  same  (khiiIs,  hut  with  a  enrve  uf  niueh  greater  extent,  so  that  its  lowest  point 
reaches  a  hnrizuntul  line  *lrawn  hetween  the  tips  id*  tiie  tenth  ensta!  cartilages.  Tlie  fundus  of 
the  stomach  readies,  im  the  left  side,  as  higli  as  the  level  nf  the  sixth  ehondro- sternal  articuU- 
tioii,  heing  a  litde  htdnw  anJ  behind  the  apex  of  the  heart.  Tbe  portion  of  the  stomach  which 
is  in  fontaet  with  the  abdominal  walls,  aad  is  thertlore  aeeessible  lor  ojtening  in  the  opemtion^ 
of  gastrotomy  and  gastrostomy,  is  represented  hy  a  triangular  space,  the  base  of  which  is  foniicd 
by  a  line  drawn  from  the  tip  uf  the  tenth  costal  cartilage  nn  the  left  sitle  to  the  tip  of  the  ninth 
costal  1  artilage  on  the  right,  aad  the  sides  by  two  lines  drawn  I'rom  the  extremity  of  the  eighth 
costal  cartilage  on  the  left  su\e  to  thetmls  of  the  base  line. 

STirgicad  Anatomy. — ftperalions  on  the  stoniaeh  are  frett'iently  performed.  Hv 
'' gastrotinny  "  i>  ineaia  an  incision  into  the  stomach  for  the  removal  of  a  toreign  lK»dy.  rh^ 
opening  heing  immediately  afterward  closed — in  euntradistinctiitn  t<»  "  g^astnistomy, ''  the 
inakinij  of  a  itjore  or  less  permanent  fi.stuloiis  ojH'aiug.  (Jiutraiimnf  is  probably  \Mi»i  jieVlbmicd 
hy  an  incision  in  the  linea  alba,  especially  if  the  foreign  body  is  large,  by  a  cut  from  the 
ensi form  cartilage  to  the  umbilicus,  but  may  l>c  perfonned  by  an  incision  over  the  \Hm\y  i{«e|f. 
where  tiiis  can  l>e  felt,  or  hy  one  of  the  incision.s  for  gastrostomy,  to  be  nientinned   ii    i  .  h\ 

The  peritoneal  cavity  is  o]«ened,  and  the  point  at  which  the  stomaeh  is  to  be  in.  iod 

upon.     This   portion   is  then   brought  out   of    the   abdominal   wunnd   and   sponu  '•- 

jiucked  aitamd.     The  stomach  is  now  opened  by   a   tnnnsvcixe  ineis)i»n  and   the    ! 
extracted.     The  wiumd  in  the  stomach   is  then    closed  I»y  liCndjerts  .sutures — /.  ..  ..^ 
pas«jeil  through  the  peritoi»e;d  and  uuiseular  coats   in  .such  a  way  that  the  peritoneal  - 
uti  each   side    ol'   the   wound   are  brought    into   apjuisition,  and   in    this  way  lb.-    w. 
closed.     (roMtrosfotm/  is   performed  in  two  stages:    The  first  stage    consists  in   < 
peritoneal  cavity  am)  stitching  the  stomach  to  the  alxlominal  wall.     The  second  stau. 
opening  the  stomaeli  after  a  few  days  have  elapsed  afid  adhesions  fcnTiied  between  the  (>entiin(r«l 
surfaces  of   the  stomach  and    abdominul  wall.     The    oiieratton   is   usually  i>erformed  by  jui 
oblifiue   ineisiou    about    otie  tinger's   Itreadth   below   and    parallel    with    the   margin    of  lb* 
lef^  costal  cartilages,  commencing  an  iindi  and   a  half   from    the  median   line  and  being  alMit 
three  inches  in  length.     Some  surgeons  prefer  a  straight   incision.  l>eginning  opf^Kisitc  f  i  Ux? 
end  of  the  eighth  iiUercoetal  space,  and  passing  down  for  three  inches  over  the  Heetus  aUlominb 
muscle.     The  skin,  fasein?,  and  um.scles  are   tu  be  severally  divided  down  to  the  i>eriti.»t»ciin» 
Howse  recommends  that  tlie  sheath  of  the  Rectus  should  lie  opened  !t>ngitndinally,  and  ibcfibr-* 
of  this  nniseie  sepamted,  and  not  cut,  in  the  same  direction,  so  ha  to  secure  aspbiueti  r  ^•'         -    n 
around  the  openujg-     After  the  peritoneinn  has  been  opened  the  stomach  is  reiiju  u 

pink-rc**!  color  and  .smooth  surface.     It  is  to  he  pulled  up  into  the  wound  ntul  sm  if 

oiicuing.     This  may  be  done  in  several  wavs,  hut  in  whatever  way  it  is  do?ie  the  foll<  * 

shotdd  be  carefully  attended  to:   ( I )  In  taking  up  the  stonnach  only  to  pass  the   net  ...  jih 

the  serous  and  muscular  coats,  and  avoid  pnncturing  the  mucous  membrane.  (2|  To  take  up 
plenty  of  the  muscular  coat,  i'i)  In  passing  the  needle  through  tlie  jtarietes  of  the  aUlouieo  to 
be  cai^ful  to  include  the  parietal  peritoneum,  (4)  To  enclose  a  circle  of  the  stomach  at  least  at» 
inch  in  diameter.  If  the  symptimis  adnftt  of  it,  the  ]>arts  are  now  ta  lie  left  ipiift  for  four  iir 
five  days,  and  a  small  ptuictttre  is  llien  tu  lie  made  thri»nt:h  the  expo.'^etl  portion  of  the  stom»"rli, 
and  a  gum  elastic  catheter  pas.sel  through  it  into  the  viscus,  through  which  fluid  can  U:  it^jected. 
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in  small  quantities  at  firsts     In  more  urgent  cades  it  may  be  necessar>'  to  make  the  opening  much 
earlier. 

Excision  of  the  nylonis  has  ooeasionuUy  been  perfonneJ,  Imt  the  n-Milts  of  this  operation  are 
by  no  means  ttivoraUe,  antl  in  cases  ofeuiieer  (jfthe  pylorus  ga-sirn-etitorostomy  is  generally  pre- 
ferred. The  obj^eet  of  this  operation  is  to  make  a  tistuluus  euiniiiuninition  between  the  stomach, 
on  the  cardiac  side  of  the  disease,  and  the  small  intestine,  as  hiL'h  tip  as  is  passible. 

THE  SMALL  INTESTINE. 

The  small  intestine  is  a  convoluted  tube,  abinit  twenty  feet  in  length,'  which 
gradually  diminishes  in  size  from  its  commencement  to  its  termination.  It  is 
contaJne<l  in  the  central  and  lower  parts  of  the  abdominal  and  pelvic  cavities, 
surrounded  above  and  at  the  sides  by  the  large  intestine:  it  is  in  relation,  in 
front,  with  the  great  omentum  and  abdominal  ]>arietes,  and  connected  to  the  spine 
by  a  fold  of  peritoneum,  the  mesentery.  The  suniU  intestine  is  divisible  into  three 
portions — the  duodemem,  the  jejunum,  and  ileum. 

The  duodenum  has  received  its  name  from  being  about  e((Mal  in  length  to  the 
breadth  of  twelve  fingers  (eight  or  ten  inches).  It  is  the  shortest,  the  widest,  and 
the  most  fixed  part  of  the  small  intestine;  it  has  no  mesentery,  and  is  only 
partially  covered  by  the  peritoneum.  Its  course  presents  a  remarkable  curve, 
somewhat  like  a  horseshoe  in  form,  the  convexity  being  directed  toward  the  right, 
and  the  concavity  to  the  left,  embracing  the  head  of  the  jmncreas.  Commencing 
at  the  pylorus,  it  passes  obliquely  upwai-d.  backward,  and  to  the  right,  to  the 
under  surfiice  of  the  liver;  it  then  descends  in  front  of  the  right  kidney.  »nd 
passes  nearly  transversely  across  the  fr<uit  of  the  spine,  terminating  in  the  jcjunnm 
on  the  left  side  of  the  second  lumbar  vertebra.  Hence  the  duo<ienum  lins«  been 
divided  into  three  {lortioiis — a.scen4ing,  descending,  and  transverse. 

The  first,  or  asr^'udutif  portion  (Fig.  58l2),  about  two  inches  in  length,  is  free, 
movable,  and  nearly  completely  investe<l  by  the  peritcuieum,  which  fonus  the  lesser 
omentum.  It  is  in  relation,  above  and  in  front,  with  the  liver  and  neck  of  the 
gall-bladder;  behind,  with  the  vessels  which  run  between  the  layers  of  the  lesser 
omentum — vise,  the  hepatic  artery  and  duct,  and  vena  porta'.  This  portion  of  the 
intestine  is  usually  found  after  death  stained  with  bile,  especially  cui  its  anterior 
surface. 

The  second,  or  (h'mnoUm}  portion^  about  three  inches  in  length,  is  firmly  fixed 
by  the  peritoneum  and  pancreas.  It  passes  fr(uu  the  neck  of  the  gall-bladder 
vertically  downward,  in  front  of  the  right  kidney,  as  far  as  the  third  lumbar 
vertebra.  It  is  covered  by  jjcrituneum  only  on  its  anterior  sitrface.  It  is  in 
relation,  in  front,  with  the  right  arcii  of  the  ctdoii  and  tlic  mcso-colctn  :  behind,  with 
the  front  of  the  right  kidney;  at  its  inner  side  is  the  head  <d'  the  itancrcfis  and  the 
ductus  communis  choledoclius.  The  common  bile-duct  and  the  pancreatic  duct 
]»erforate  the  inner  side  of  this  portion  of  the  intestine  obliquely,  a  little  below  its 
middle. 

The  third,  or  tranHvcrae  portion,  the  longest  and  narrowest  part  of  the  duo- 
denum, pa.s.ses  across  the  front  of  the  sjtine,  ascending  from  the  third  to  the  .second 
lumbar  vertebra,  and  terminating  in  the  jejunum  on  the  left  side  of  the  latter  bone. 
In  front,  though  at  some  distance  frruu  it,  is  the  descending  layer  of  the  transvense 
raeso-colon,  or  the  divergence  of  the  two  layers  of  that  structure,  and  it  is  crossed 
by  the  superior  mesenteric  vessels;  behind,  it  rests  upon  the  aorta,  the  vena  cava 
inferior,  and  the  crura  of  the  Diaphragm;  above  it  is  the  lower  border  of  the 
pancreas,  the  superior  mesenteric  vessels  passing  forward  between  the  two. 

The  point  of  junction  of  the  duodenum  and  jejunum  is  said  t<i  correspond  to 
the  spot  where  the  gut  receives  a  comjdete  investment  of  peritoneum.  From  this 
point  a  fairly  constant  portion,  about  an  inch  in  length,  ascends  on  the  left  side  of 

'  Treves  states  that  in  one  hundred  cases  the  average  lengtii  of  the  small  intestine  in  the  adult 
male  was  22  feel  t»  inches,  and  in  the  adult  female  23  feet  -l  inches:  but  thiU  ii  varies  very  much,  the 
extremes  in  the  male  lK?injf  ^^1  feet  10  inches  in  one  case  and  15  feet  H  hiches  in  another,  a  diJference 
of  over  !•'»  feet.  He  states  that  he  has  convinced  bimttelf  that  the  length  of  the  bowel  is  Indepeudentf 
in  the  adult,  of  age,  height,  and  weight. 
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the  vertebral  coltiinn,  ami  is  by  some  reganle4i  as  a  foiirtli  part  of  the  duodenttm. 
This  jiortioii  is  fixed  in  this  position  h\  a  luintl  which  extends  upward  from  it, 
ohliipiely  across  the  aorta  to  the  connective  tissue  arouml  the  coeliac  axis  and  the 
left  crus  of  the  Diaphragm,  and  is  termed  the  muHcuhtif  ^us^u'ti^vrius  dttodcniy  from 
possessing,  according  to  Treitz,  plain  muscular  fibres,  mixed  with  the  fib rotis  tissue 
of  which  it  is  principally  made  up. 

Vessels  and  Nerves. — The  artrneH  supplying  the  duodenum  are  the  pyloric  and 
pancreatico-dtiotlenal  branches  of  the  hepatic  and  the  inferior  pancreaticr>-duodenal 
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Fig.  M2.— Relations  of  the  duodenum.    (.\  portion  of  the  stomach  has  lw«o  cut  away.) 

branch  of  the  superior  mesenteric.     The  vewa  terminate  in  the  splenic  and  superior 
mesenteric.     The  m^n^'es  are  derived  from  the  solar  plexus. 

The  Jejunum  (jcjiinuft.  empty),  so  called  from  being  usually  found  wnptr 
after  death,  includes  the  upper  two-fifths  of  the  small  intestine  helow  the  duo- 
denum. It  commences  at  the  duodenum  on  the  left  side  of  the  second  lumbir 
vertebra,  and  terminates  in  the  ileum,  its  con  volution!?  being  chiefly  confined  to 
the  umbilical  and  left  iliac  regions-  The  jejunum  is  wider,  its  coats  thicker,  more 
vascular,  and  of  a  deeper  color  than  those  of  the  ileum  ;  but  there  is  no  character* 
istic  mark  to  distinguish  the  termination  of  the  one  and  the  commencement  of  the 
other. 
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The  Uemn  [EiXEtv,  to  twist),  so  called  frnin  its  Tinineroiis  coils  or  convolutions, 
includes  the  remaining  three-fifths  of  the  small  intestine.  It  occupies  chiefly  the 
umhilical,  hypogastric,  right  iliac,  and  occasionally  the  pelvic  regions,  and  termi- 
nates in  the  right  iliac  fossa  by  opening  into  the  inner  side  of  the  comnnencement 
of  the  large  intestine.  The  ileum  is  narrower,  its  coats  thinner  and  less  vascular 
than  those  of  the  jejunum,  a  given  length  of  it  weighing  less  than  the  same  length 
of  the  jejunum. 

Meckel's  diverticuluiiL. — Occasionally  there  may  he  found  connected  with  the 
lower  part  of  the  ileum,  from  one  to  three  feet  from  its  termination,  a  blind 
diverticulum  or  tube  varying  in  length.  It  is  attached  to  and  communicates  with 
the  free  margin  of  the  howel  by  one  extremity,  and  by  the  other  is  unattached,  or 
may  be  connected  with  the  abdominal  wall  or  some  other  pitrtion  of  the  intestine 
by  a  fibrous  band.  This  is  Meckel's  diverticulum,  and  represents  the  remains  of 
the  vitelline  duct,  or  duct  of  communication  between  the  umbilical  vesicle  and  the 
alimentary  canal  (see  page  109). 

Structure, — The  wall  of  the  small  intestine  is  'imposed  of  four  coats — serous, 
muscular,  areolar,  and  mucous. 

The  Herons  coat  is  derived  from  the  peritoneum.  The  first  or  ascending  por- 
tion of  the  duodenum  is  almost  completely  surrounded  by  that  membrane  ;  the 
second  or  descending  portion  is  covered  by  it  only  in  front ;  an<l  the  third  or 
transverse  portion  lies  behind  the  descending  layer  of  the  transverse  meso-coloD, 
which  passes  over  it  without  being  closely  incorporated  with  the  other  coats  of 
this  part  of  the  intestine.  The  remaining  portion  of  the  small  intestine  is  sur- 
rounded by  the  peritoneum,  excepting  abmg  its  nttacbecl  or  mesenteric  border; 
here  a  space  is  left  for  the  vessels  and  nerves  to  pass  to  the  gut. 

The  mnsadar  coat  consists  of  two  layei*s  of  fibres,  an  external  or  longitudinal 
and  an  internal  or  circular  layer.  The  hnufitudimil  Jihres  are  thinly  scattered 
over  the  surface  of  the  intestine,  and  are  mure  distinct  along  its  free  border.  The 
cireular  fibres  forma  thick,  uniform  layer;  they  surround  the  cylinder  of  the 
intestine  in  the  greater  part  of  its  circumference,  but  do  not  form  complete  rings. 
The  muscular  coat  is  thicker  at  the  upper  than  at  the  lower  part  of  the  small 
intestine. 

The  areolar  or  gitbnnfrt^ntf  foat  connects  together  the  mucous  and  muscular 
layers.  It  consists  of  loose,  filamentous  areolar  tissue,  wbicb  forms  a  nidus  for  the  sub- 
division of  the  nutrient  vessels  previous  to  their  distribution  to  the  mucous  surface. 

The  mwouH  nunnhrane  is  thick  and  highly  vascuhir  at  the  upper  part  of  the 
small  intestine,  but  somewhat  [laler  and  thinner  below.  It  consists  of  the  following 
structures  :  next  the  areolar  or  submucous  coat  is  a  la^'er  of  unstriped  muscular 
fibres,  the  muftmlarh  mucosa':  internal  to  this  is  a  (juanlity  of  retifijrm  tissue, 
enclosing  in  its  meshes  lymph-corpuscles,  and  in  which  the  blood-vessels  and 
nerves  ramify.  Lastly,  a  basement  membrane,  supporting  a  single  layer  of  epithelial 
cells,  which  throughout  the  intestines  are  columnar  in  character.  They  are 
granular  in  appearance  and  possess  a  clear  oval  tiucleus.  At  their  superficial  or 
unattached  end  they  present  a  distinct  layer  of  highly  refracting  material,  marked 
by  vertical  stride,  which  were  formerly  believed  to  be  minute  channels,  by  which 
the  chyle  was  taken  up  into  the  interior  of  the  cell,  and  by  them  transferred  to  the 
lacteal  vessels  of  the  mucous  membrane. 

The  mucous  membrane  presents  for  examination  the  following  structures,  con- 
tained within  it  or  belonging  to  it : 

Vah'ulie  conniventes.  (  Duodenal  glands. 

Villi.  Glands  <  Solitary  glands. 

Simple  follicles.  (  Agminate  or  Peyer's  glands. 

The  valvula  conniventes  (valves  of  Kerkring)  are  reduplications  or  ffildings  of 
the  mucous  membrane  and  submucous  tissue.  Unlike  the  folds  in  the  stomach, 
they  are  permanent,  and  are  not  obliterated  when  the  intestine  is  distended. 
They  extend  transversely  across   the  cylinder  of  the  intestine  for  about  one-half 
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or  two-think  of  its  circumference.  The  larger  folds  are  about  two  inchetti 
len^itb  ami  orie-thir<l  of  an  inch  in  depth  at  their  broadest  part,  but  the  gr 
number  are  of  smaller  size.  The  larj^er  an<i  smaller  folds  alternate  with  each] 
other.  The}'  are  not  found  at  the  comuiencement  (tf  the  duodenum,  but  begin  to  ( 
appear  about  one  or  two  inches  beyond  the  pylorus.  In  the  lower  part  of  iht\ 
descending  portion,  below  the  point  where  ihe  common  choledic  and  pancreatic' 
ducts  enter  the  intestine,  they  are  very  large  and  clos^ely  approximated.  In  the 
transverse  jjortion  of  the  duodenum  and  npjier  half  of  the  jejunum  tbev  are  larL»e 
and    numerous,  and    from    this    point,  down    to    the  middle  of  the   ileum,   they 
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rn.  Epjthtlinm  onlv  partially  shn-i 
sriHdfcl  to  di^tin^niIf^n  ihi-m  from  • 


Fir,,  .'•aa.— IHMfrrammatk''  *fcHon  of  a  villus.    (Watney  ) 
tnil  fhvk'-viHiwl  ;  tin-  I'l'lls  furmins  the  vessel  have  l>e«'u  less 

parencliyma  rtf  the  villus,    in.  >lii«ele-rtbrt*s  riinninK  up  by  the  side  of  the  ehyle-vesscl.     It  \\\^ 
each  inusele-lihre  1>  Mirrounded  by  the  retli'ulum,  and  by  tlils  reticuhnn  the  niuscl*?*  art    • 
forrainii  the  meinbrauR  propria,  a*  at  <',  or  to  the  retietiluui  of  the  vilhiH.    ic.  Lyinph-<Mrj 
spherleal  luieleus  and  a  elear  zoneof  tirut(«4iiHUi.    V.    Ipjter  iiuiit  of  the  rliy1e-vef*el.    r, ».  « 
morahrann  propria.    It  will  tw?  tieen  that  there  Is  hardly  any  diflirenee  between  the  reU»  i>i  t 
the  endothelium  of  the  uufHr  \<ATi  of  the  ehvle-vessel,  and  the  tvlls  of  themembnina  propria. 
I.  Thtrk  Hue  lit  llie  base  of  the  epitheliniii   hirme«l  by  the  retieuluui.     It  will  1h'  seen  that  tin 
t rates  iK-t ween  nil  the  other  element.*  *if  the  vilUi.s.     The  retienliini   e^tntainf  thiekeuiiu'^ 
The  diaKraui  sliows  that  the  cell*  of  the  iipt>er  fvirt  of  the  villus  are  liirKer  and  contain  a 
plasm  than  tbf«e  of  the  lower  juirt.    The  eel  Is  of  tlie  nptM«r  jmrt  of  the  enyle- vessel  difler  >< 
of  the  lower  part,  la  thai  they  moru  nearly  resemble  the  eellsi  of  the  jjarenehymA. 

diminish  eonsiderabjy  in  size.  In  the  lower  part  of  the  ileum  they  almost  cntirHr 
disa|»pear;  hence  the  comparative  thinness  of  this  portion  of  the  intestines 
compared  with  the  duodenum  and  jejunum.  The  valvula?  conniventes  retard  tli« 
passage  of  flie  food  along  the  intestines  and  aftVu'd  a  more  extensive  surfaix*  for 
absorption. 

The  villi  are  minute,  highly  vascular  processes  projecting  from  the  mucou; 
membrane  of  the  small  intestine  throughout  its  whole  extent,  and  giving  to  its 
surface  a  velvety  appearance.  In  shape  some  fire  triangular  and  laminated, 
others  conical  or  cylindrical,  with  clubbed  or  filtf(H-m  extremities.  They  nn* 
largest  and  most  numerous  in  the  duodenum  and  jejunum,  and  become  fcww 
and  smaller  in  the  ileum.  Krause  estimates  their  ntimber  in  the  upper  part  of 
the  small  intestine  at  from  fifty  to  ninety  in  a  siiuare  line,  and  in  the  lower  part 
from  forty  to  seventy,  the  total  number  for  the  whole  length  of  the  intestine 
being  about  four  millions. 


I 


BmaU  artery. ''  "^  Lymphntie  plexus. 

Fig.  634.-Vlllf  of  small  intestine.    (Cadiat.) 

of  that  which  is  the  peculiar  function  of  this  part  of  the  intestine,  the  abgorp- 
tioD  of  fat. 

The  es.sential  parts  of  a  villii.e)  are — the  lacteal  vessel,  the  hUxxl-vessels,  the 
epithelium,  the  ba.sement  membrane  ami  muscular  tissue  of  the  mucosii,  these 
structures  being  supported  and  held   together  by  retiform  lymphoid  tissue. 

These  structures  are  arranged  in  the  folknving  manner:  Situated  in  the  centre 
of  the  villus  is  the  lacteal,  terminating  near  the  summit  in  a  blind  extremity: 
running  along  this  vessel  areunstriped  muscular  fibres:  surrounding  it  is  a  jdexus 
of  capillary  vessfls,  the  whole  being  enclosed  by  a  basement  raemhrane,  suppmting 
columnar  epithelium.  Those  structures  which  are  contained  within  the  basement 
membrane — namely,  the  lacteal,  the  muscular  tissue,  and  the  blood-vessels — are 
surrounded  and  enclosed  by  a  delicate  reticulum  which  forms  the  matrix  of  the 
villiie,  and  in  the  meshes  of  which  are  found  large  flattened  cells,  with  an  oval 
nucleus,  and,  in  smaller  numbers,  lymph-corpuscles.  These  latter  are  to  be 
distinguished  from  the  larger  cells  nf  the  villus  by  their  behavior  with  reagents,  by 
their  size,  and  by  the  shape  of  their  nucleus,  which  is  spherical.  Transitional 
forms,  however,  of  all  kinds  are  met  with  between  the  lymph -corpuscle  ami  the 
proper  cells  of  the  villus- 

The  lacteah  are  in  some  cases  double,  and  in  some  animals  multiple.  Situated 
in  the  axis  of  the  villi,  they  commence  by  dilated  c^ecal  extremities  near  to,  but 
not  <|uite  at,  the  summit  of  the  villus.  The  walls  are  composed  of  a  single  layer 
of  endothelial  cells,  the  interstitial  substance  between  the  cells  being  continuous 
with  the  reticulum  of  the  matrix. 

The  miiseuiar  Jihrt'ft  jire  derived  from  the  muscularis  mucoase,  and  are  arranged 
in  bundles  around  the  lacteal  vessel,  extending  from  the  base  to  the  summit  of  the 
villus,  and  giving  off  laterally,  individual  muscle-cells,  which  are  enclosed  by  the 
reticulum,  and  by  it  are  attached  to  the  basement  membrane. 

The  blood-vesBeh  form  a  plexus  between  the  lacteal  and  the  basement  niem- 

■ 
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brane,  ami  are  enclosed  in  the  reticnlar  tissue;  in  the  interstices  ij£  the  capilliwT 
plexus,  which  they  form,  are  contained  the  cells  of  the  villus. 

These  structures  are  surrounded  by  the  haseiuent  mcnibrane,  which  i»  made 
up  of  a  stratum  of  endothelial  cells,  and  ujioii  whicli  is  placed  a  layer  of  columnar 
epithelium.  The  reticulum  of  the  matrix  is  continuous  through  the  basement 
membrane  (that  is,  through  the  interstitial  subsrance  between  the  individual 
endothelial  cells)  with  the  interstitial  cement  substance  of  the  columnar  cells  on 
the  surface  of  the  villus.  Thus  we  are  enabled  to  trace  a  direct  continuity  bciweeu 
the  interior  of  the  lacteal  and  the  surface  of  the  vilhis  by  means  of  the  reticular 
tissue,  and  it  is  along  this  path  that,  according  to  Dr.  Watney,  the  chyle  pa^^c^ 
in  the  process  of  absorption  by  the  villi.  That  is  to  say,  it  passes  through  the 
interstitial  substance  between  the  epithelium  cells,  through  the  interstitial  sul)- 
stance  of  the  basement  membrane,  the  reticidum  of  the  matrix^  and  the  interstitial 
substance  between  the  endothelial  plates  of  the  lacteal,  all  which  structures  have 
been  shown  to  be  continuous  with  one  another,  and,  being  jtrohably  senjifluid.  dn 
not  offer  any  obstacle  to  the  j»assage  of  the  molecular  basis  of  the  chyle. 

The  simple  foUicles,  or  iU'ifpis  of  Lid*erkuhn  (Figs.  535,  536),  are  found  in  c«>n- 
siderable  numbers  over  eytry  part  of  the  mucous  niembrane  of  the  small  interline. 

They  consist  of  minute  tubular  depressions  of  the  mu- 
cous membrane,  arranged  ]>er|iendicuiarly  to  the  sur- 
face, ujjon  which  they  open  by  small  circular  apertures. 
They  may  be  seen  with  the  aid  of  a  lens,  their  orifice* 
appearing  as  minute  dots  scattered  between  the  vilh. 
Their  walls  are  thin,  consisting  of  a  layer  of  basement 
membrane  (which  is.  in  fact,  an  endothelial  membrane) 
lined  by  cohimmir  epithelium,  and  covered  on  their  ex- 
^^     .     '  '■^^F^^     terior  by  capillary  vessels. 

tS//i  v'/-       s^Spi^^.^  The  duodenal  or  Bnmner's  glands  are  limited  to  the 

x!j^*t^  i|S?f>-         duodenum  and  commencement  of  the  jejunum.      Thev 

Fio. fa-..- TrauBveruf  wH'tfon     arc  small,  Hattencd.  granular  bodies  imbedded   in   the 
an^'i^ft'te'lmST''"       ^'^^''*"     submucrMis  areolar  tissue,  and  open  ui)on   the  surface 

of  the  mucous  memltranc  by  minute  excretory  ducts. 
They  are  most  numerous  and  largest  near  the  pylorus.  They  may  be  compared 
to  tile  elementary  lobules  of  a  salivary  gland  spread  out  over  a   broad   surface. 


Wm^A 


i?c  / : 


{•e«,»^ 


Ufe^sP^^' 


Pig.  •')36.— I.4)nKltudinal  stK^tlon  of  crypts  of  Lleberktihn.    Goblet- n-Ils  seen  among  Uie  column**  i»n«»ih«^1 
culls.    <Kldn  ami  Noble  Smith.)  "^  iumnat  iTHtfctBtf  | 

instead  of  being  collected  in  a  rnvtm.  They  consist  of  a  number  of  tubular  alveoli 
lined  by  epithelium,  and  opening  by  a  single  duct  on  the  inner  surface  of  t]|# 
intestine. 

The  solitary  glands  {ghnuhdcp  soUtari(t)  are  ftmnd  scattered  tliroucrhout  Uxe 
mucous  membrane  of  the  small  intestine,  but  are  most  numerous  in  the  h>wer  u^n 
of  the  ileum.  They  are  small,  round,  whitish  bodies,  from  half  a  line  to  n  line  in 
diameter.  Their  free  surface  is  covered  with  villi,  and  each  gland  is  sum>und«d 
by  the  openings  of  the  ftdlicle.s  of  Liebcrkiihn.  They  are  now  recoijnixed  a§ 
lymph-follicles,  and  consist  of  a  dense  interlacing  retiform  tissue,  closelv  Tvackcd 
with  lymph-corpuscles  and  permeated  with  an  abundant  capillary  network  (Fie. 
537).  The  interspaces  of  the  retiform  tissue  are  continuous  with  larger  Ivmnh- 
spaces  at  the  base  of  the  gland  through  which  they  commimicate  with  the  faclral 
system.     They  are  situated  partly  in  the  submucous  tissue,  partly  in  the  mucotti 


THE  SMALL    INTESTINE, 


5^37 


nierabrane.  wliere  they  f''>rm  plight  projecti 
fienotniUHl  the  musciilarin  miicosse.     Tbt' 
^eiieniHy  Jibsent  fmm  tiie  very  summit 
(i>r  "cupola,"  as    Frey  calls    it)  of  the 

Peyer'8  glands  (Figs.  r>3t>-540)  may 
be  regarded  as  aggregations  of  solitary 
glands,  forming  eireular  or  oval  patehes 
from  twenty  to  tbirty  in  number,  and 
varying  in  length  from  half  an  ineb  to 
four  inches.  They  are  largest  and  must 
numerous  in  the  ileum.  In  the  Inwer 
pai"t  of  the  jejunum  they  are  snutll,  of  a 
circular  form,  and  few  in  number.  They 
are  occasionally  seen  in  the  du«fdenum. 
They  are  placed  lengthwise  in  the  intes- 
tine, covering  the  portion  of  the  tube 
most  distant  from  the  attachment  of  the 
mesentery.  Each  j>atch  is  formed  of  a 
group  of  the  above-desci-ibed  solitary 
glands  covered  with  mucous  membrane, 
and  in  almost  every  respect  are  similar 
in  structure  to  them.  They  do  not,  how- 
ever, as  a  ride,  [►ossess  villi  on  their  free 
surface.  Each  patch  is  surroundeil  by  a 
circle  of  the  crypts  of  Licberkiibn.  They 
becoming  indistinct   in   middie  age,   and 


ons  of  its  epithelial  layer  after  having 
villi  which  are  situated  on  them  are 


^..-CapiU<tvy  nftirork. 


M^l 


Large 

art'ular-' 

rcaael. 


Fig,  537,— Transivers*'  iwrtton  through  the  eqiiai> 
torial  jiUioc  of  thive  of  Pcyer's  folllclvs  from  th« 
rnbbit, 

are  best  marked  in  the  young  subject, 
sometimea  altogether  disappearing  in 


Fro.  588.— I'Hlcli  of  iVycr  s  «liiii«is. 
From  the  lower  pun  of  the  Ileum. 


j'L;  .   .—  :    -^     ^- 
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I'm.  rm.—A  iH.rtii.n  nf  the  nbuve 
mnguitk*!. 


advanced  life.  They  are  largely  supplied  with  blood-vessels,  which  form  an 
abundant  ple.xus  around  each  follicle,  from  which  fine  branches  are  given  off 
which  permeate  ihe  lym[)boid  tissue  in  the  interior  of  the  fidltcle. 

Vessels  and  Nerves. — The  jejunum  and  ileum  are  supplieil  by  the  superior 
mesenteric  artery,  the  branches  of  which,  having  reacbetl  the  attached  b(u*der  of 
the  bowel,  run  betwet-n  the  serous  and  muscular  coats,  with  freipienl  inoscula- 
tions to  the  free  border,  where  they  also  anastomose  with  other  branches 
running  round  the  opposite  surface  of  the  gut.  From  these  vessels  numerous 
branches  are  given  off  which  jtierce  the  muscular  coat,  supplying  it  and  forming 
an   intricate  plexus  in  the  submucous  tissue.      From   this  ple.vus  minute  vessels 
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submucous  tissue,  being  joiiM'd  bj  tbe  Ivinpbiitics  from  tbe  lympb-spaces  at  the 
ba.ses  of  th^  solitary  ^liinds  (Fig.  54r)),  atul  from  tliis  pass  to  larger  vessels 
at  the  mesenteric  bonier  of  the  gut.  The  lymphatics  of  tbe  muscular  coats 
are  situated  to  n  great  extent  between  tbe  two  layers  of  muscular  fibres,  where 
they  form  a  close  plexus,  and  throughout  their  course  communicate  freely 
with  the  lymphatics  from  tbe  raucous  membrane,  and  empty  themselves  in  the 
same  manner  into  the  commencement  of  the  lacteal  vessels  at  the  attached  border 
of  the  gut. 

The  nerves  of  the  small  intestine  are  derived  from  tbe  plexuses  of  sympathetic 
nerves  around  the  superior  mesenteric  artery.  From  this  source  they  run  to 
a  plexus  of  nerves  and  ganglia  situated  between  the  circular  and  longitudinal 
muscular  fibres  (Auerbach's  plexus)  from  which  the  nervous  branches  are 
distributed  to  tbe  muscular  coals  of  the  intestine.  From  this  plexus  a  secondary 
plexus  is  derived  (Meissner's  plexus),  which  is  formed  by  branches  which 
have  perforated  the  circular  muscular  fibres  (Fig.  541).  This  plexus  lies 
between  the  muscular  and  mucous  coats  of  the  intestine.  It  is  also  gangliated. 
and  from  it  the  ultimate  fibres  pass  to  the  muscularis  mucosae  and  to  the  mucous 
membrane. 

THE  LABGE  ENTESTmE. 

The  large  intestine  extends  from  the  termination  of  the  ileum  t(j  tbe  anus.  It 
is  about  five  feet  in  length,  being  one-fifth  of  the  whole  extent  of  the  intestinal 
canal.  It  is  largest  at  its  commencement  at  the  caecum,  and  gradually  diminishes 
as  far  as  tbe  rectum,  where  there  is  a  dilatation  of  considerable  size  just  above 
the  anus.  It  differs  from  the  small  intestine  in  its  greater  size,  its  more 
fixed  position  and  its  sacculated  form.  The  large  intestine  in  its  course  describes 
an  arch,  which  surrounds  the  convolutions  of  the  small  intestine.  It  com- 
mences in  the  right  inguinal  region,  in  a  dilated  part,  the  ciecum.  It  ascends 
through  tbe  right  lumbar  and  hypochondriac  regions  to  tbe  under  surface 
of  the  liver;  passes  transversely  across  tbe  abdomen,  on  tbe  confines  of  the 
epigastric  and  umbilical  regions,  to  the  left  hypochondriac  region ;  descends 
through  the  left  lumbar  region  to  tbe  left  iliac  fo.ssa,  where  it  becomes  convoluted 
and  forms  the  sigmoid  flexure;  finally  it  enters  tbe  pelvis,  and  descends  along  its 
p<isterior  wall  to  the  anus.  The  large  intestine  is  divided  into  the  ciecuw,  colon, 
and  rectum. 

The  csecnm  (crecuSy  blind)  (Fig.  542)  is  tbe  large  blind  pouch,  or  cul-dt'-sae,  in 
which  tbe  large  intestine  commences.  It  is  the  most  dilated  j>art  of  the  tube, 
measuring  about  two  and  a  half  inches  both  in  its  vertical  and  transverse 
diameters.  Its  position  varies  somewhat ;  usually  it  is  f*Hind  lying  upon  tbe 
Psoas  muscle,  and  so  placed  that  its  apex  or  lowest  point  is  just  projecting  beyond 
the  inner  border  <d'  that  muscle,  corresponding  to  a  point  a  little  to  the  inner  side 
of  tbe  middle  of  Poupart's  ligament.  Sometimes,  however,  it  is  situated  external 
to  this,  in  tbe  right  iliac  fossa,  in  relation  with  tbe  Iliacus  muscle ;  and  at 
other  times  it  lies  internal  to  both  Psoas  and  Iliacus,  either  resting  on  the  pelvic 
brim  or  altogether  contained  within  the  pelvis.  It  is  entirely  enveloped  on 
all  sides  by  peritoneum,  which  after  enclosing  it  is  reHected  on  to  the  posterior 
wall  of  the  abdomen,  being  continuous  with  the  ascending  meso-colon  when 
this  fold  exists.  The  ctecum,  therefore,  lies  quite  free  in  the  abdimiinal  cavity, 
and  enjoys  a  considerable  amount  of  movement.  On  its  inner  side  it  is  joined 
by  the  ileum,  while  attached  to  its  lower  and  back  part  is  the  appendix  vermi- 
form is. 

The  appendix  vermiformie  is  a  long,  narrow,  worm-shaped  tube,  tbe  rudiment 
of  the  lengthened  c;ecum  found  in  nearly  all  tbe  mammalia.  The  appendix 
varies  from  three  to  six  inches  in  length,  its  average  diameter  being  about  equal 
to  that  of  a  goosequill.  It  is  usually  directed  upward  and  inward  behind 
the  caecum,  ctjiletl  upon  itself,  and  terminates  in  a  blunt  point,  being  retained  in 
its  position  by  a  fold  of  peritoneum,  which  sometimes  forms  a  mesentery  for  it. 
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Fio.  M2.— The  nt'iMun  nn<l  colun  laid  open  to 
■how  the  iloo-ca'cal  valve. 


Ita  canal   is  small,   and   communicates  with   the  cjccimi    hy  an   orifice   wbicV  tf 

|»lace<l  below  ami  heliiml  that  of  the  ileum. 
Ii  is  >*omelimes  giianieil  with  an  incomplete 
%'alve  formed  of  a  fold  of  mucous  mem* 
braoe.  Its  coats  are  thick,  and  its  mucous 
lining  furnished  with  a  large  number  nf 
tsfrlitary    glands. 

In  the  neighborhood  of  the  csecum.  and 
esiiecially  in  the  vicinity  of  the  ileo-c«cal 
valve,  are  certain  ])ouches  of  jieritoneum  or 
fossa)  which  are  of  surgical  importance. 
Three  of  these  fossie  have  been  descriJxKl. 
The  tleo-coUo  fo^m  (siiperifir  ileo-cieeal)  is 
i*ituated  at  the  junction  of  the  ileum  and 
cohtn,  in  the  angle  between  the*  ascending 
colon,  which  forms  the  outer  boundary  of  the 
[MUich,  and  the  ileum  which  forms  the  lower 
boundary.  Often  a  fold  of  peritoneum,  arch- 
ing over  a  branch  of  the  ileo-colic  arterv. 
roofs  in  this  angle,  and  thus  foi-ms  a  pouch 
the  floor  of  which  is  f»>rnied  by  the  mesen- 
tery. The  ik-fi-cftrfjl  fo»»a  (inferior  Ueo- 
cajcal)  is  situated  behind  the  angle  of  junc- 
tion of  the  ik'um  and  crecum.  ft  is  formed 
by  a  fohl  of  peritoneum  (ilco-cs^cal  fold). 
which  extentls  fntm  the  border  of  the  ileum. 
and,  passing  over  the  ileo-CEecal  jtrnetitui,  joins  the  mesentery  of  the  appendix. 
Between  this  fold  and  the  appendix  is  tlif  fossa,  which  is  hounded  to  the  rit^ht  by 
the  ascending  meso-colon  and  to  the  left  by  the  mesentery.  It  may  extend  a  con- 
siderable distance  upward,  behind  and  jiarallel  witli  the  colon.  The  suhcft^nl 
fotKott  (retro-cjecal)  is  sitiiated  immediately  beneath  the  cjecum,  which  has  to  be 
raised  to  bring  it  into  view.  It  lies  close  to  the  ileo-cjecal  fossa,  from  which  it  is 
separated  by  the  meso-csecum  and  ascending  meso-cohm.  It  is  not  so  constant  a^ 
either  the  ileo-csecal  or  ileo-colic  fossae. 

Ilernia  of  the  veniiilbnu  aiti>endix  into  one  of  these  t>ouches  frequently  takes  place.  Trbtn 
it  is  ot\cn  (Mnieealed  iinJ  mi,L'ht  esi'Sfte  the  search  i>f  the  sur«;t<tJii  werv  lie  not  fumilinr  with  thrir 
exiatt-uco.  Moreover,  a  heruirttcd  ai>peuilix  iiitu  one  of  these  iKiuehes  ts  vt-ry  lial>Ie  to  beciiuif? 
8tranu:iitated.  The  prescmv  nf  these  [Mnicht's  als<i  exiilaiiis  the  enurse  which  pus  has  been  ktK»wD 
to  lake  in  tatses  of  oeHonitiou  of  the  api>enUix,  where  it  travels  upward  Ijchind  the  aseendiof 
colon  as  far  as  the  Uiaphnigiii. ' 

Ileo-csecal  valve. — The  lower  end  of  the  ileum  terminates  at  the  inner  and 
back  part  of  the  large  intestine,  opposite  the  junction  of  the  ciecura  with  the  coloa. 
At  this  point  the  mucous  membrane  forms  two  valvular  folds,  which  project  jni«» 
the  large  intestine  and  are  separated  from  each  other  by  a  narrow,  eb>nga ted  aperture 
These  folds  form  the  ileo-ciccal  valve  (valvtda  Bauhini).  Each  fold  is.  semiltmar 
in  fonn.  The  upper  one,  nearly  horizontal  in  direction,  is  attached  by  its  convei 
border  to  the  [joint  of  junction  of  the  ileum  with  the  colon  ;  the  lower  segment,  to 
the  point  of  junction  of  the  ileun^  with  the  cjccum.  Their  free  concnve  margins 
project  into  the  intestine,  separated  from  one  another  by  a  narrow  slit-like  aperture 
directed  transversely.  At  each  end  «*f  this  aperture  the  two  segments  of  the  valve 
coalesce,  and  are  continued  as  a  narrow  membranous  ridge  round  the  canal  of  ti* 
intestine  for  a  short  distance,  forming  xht'  fnen a,  or  retinacula^  of  the  v^lve.  Tlie 
left  or  anterior  end  of  this  aperture  is  rounded ;  the  right  or  posterior  end  is  narroir 
and  pointed. 

Each   segment  of   the  valve  is  formed  by  a  reduplication  of   the   maconf 

'  On  the  annlomy  of  the*e  fosj^e  see  n  paper  by  Dr.  Kolleslon  atml  Mr.  Lockwood  (J« 
AufUotni/  niul  Phyj^inlixftj^  vol.  xxvi.  |».  130). 
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membrane  and  of  fhe  circul»r  miisctiljir  fibres  of  the  intestine,  tlie  longitudinal 
fibres  and  peritoneum  beingcimtirmed  uninterniptetUy  across  from  one  intestine  to 
the  other.  When  these  are  divided  or  removed  the  ileum  mav  be  drawn  outward, 
and  all  traces  of  the  valve  will  be  b)st,  the  ileum  appearing  to  open  into  the  large 
intestine  by  a  funnel-shaped  orifice  of  large  size. 

The  surface  of  each  i*egmeut  of  the  valve  directed  toward  the  ileum  is  covered 
with  villi,  and  presents  the  characteristic  structure  of  the  mucous  membrane  of  the 
small  intestine,  whilst  that  turned  toward  the  large  intestine  is  destitute  of  villi, 
and  marked  with  the  orifices  of  the  numerous  tubular  glands  peculiar  to  the 
membrane  in  the  large  intestine.  These  differences  in  structure  continue  as  far  as 
the  free  margin  of  the  valve. 

When  the  ctiicum  is  distended  the  margins  of  the  opening  are  approximated, 
so  as  to  prevent  any  reflux  into  the  ileum. 

The  colon  is  divided  into  four  parts — the  ascending,  transverse*  descending, 
and  the  sigmoid  flexure. 

The  ascending  colon  is  smaller  than  the  coeciim.  It  passes  upward  fron»  its 
commencement  at  the  caecum,  opposite  the  ileo-cji?cal  valve,  to  the  under  surface 
of  the  liver  on  the  right  of  the  gall-bladder,  -where  it  bends  abruptly  inward  to 
the  left,  forming  the  hepatk  fiexure.  It  is  retained  in  contact  with  the  posterior 
wall  of  the  abdomen  by  the  peritoneum,  which  covers  its  anterior  surface  and  sides, 
its  posterior  surface  being  connected  by  loose  arecdar  tissue  with  the  <^uadratus 
lumborum,  right  kidney,  and  descending  portion  of  the  duodenum  (Figs.  o43,  544)  : 
sometimes  the  peritoneum  almost  completely  investj*  it  and  forms  a  distinct 
but  narrow  raeso-colon.'  It  is  in  relation,  in  front,  with  the  convolutions  of  the 
ileum  and  the  abdominal  parietes;  behind,  it  lies  on  the  Quadratus  lumborum 
muscle  and  right  kidney  and  descending  portion  of  the  duodenum. 

The  transverse  colon,  the  longest  part  of  the  large  intestine,  passes  trans- 
versely from  right  to  left  across  the  abdomen,  opposite  the  confines  of  the  epigastric 
and  umbilical  zones,  into  the  left  hypochondriac  region,  where  it  curves  downward 
beneath  the  lower  end  of  the  spleen,  forming  the  aplvnie  Jferurt'.  In  its  course 
it  describes  an  arch,  the  concavity  of  which  is  directed  backward  toward  the 
vertebral  c<duran  ;  hence  the  name  fntHi^n'fAe  arch  of  the  crtluti.  This  is  the  most 
movable  part  of  the  colon,  being  almost  comjiletely  invested  Ijv  peritoneum,  and 
connected  to  the  spine  behind  by  a  large  and  wide  duplicature  of  that  membrane, 
the  triinjt}'cr»t'  meito-cohn.  It  is  in  relation,  by  its  upper  surface,  with  the  liver 
and  gall-bladder,  the  great  curvature  of  the  stomach,  and  the  lower  end  of  the 
spleen ;  by  its  under  surface,  Avith  the  small  intestines ;  by  its  anterior  surface, 
with  the  anterior  layers  of  the  great  omcutuni  ami  the  abdominal  parietes;  by 
its  posterior  surface,  with  the  transverse  meso-colou  and  third  portion  of  the 
duodenum. 

The  descending  colon  passes  almost  vertically  downward  through  the  left 
hypociiondriac  and  lumbar  regions  to  the  upper  part  of  the  left  iliac  fossa,  where 
it  terminates  in  the  sigmoid  flexure.  It  is  retained  in  position  by  the  peritoneum, 
which  covers  its  anterior  surface  and  sides,  its  posterior  surface  ijcing  connected 
by  areolar  tissue  with  the  left  crus  of  the  Diapliragm,  the  left  kidney,  and  the 
Quadratus  lumborum  (Figs.  542,  543).  It  is  smaller  in  calibre  and  more  deeply 
placed  than  the  ascending  colon,  and  is  more  freijuently  covered  with  peritoneum 
on  its  posterior  surface  than  the  ascending  colon  (Treves). 

The  sigmoid  flexure  is  the  narrowest  part  of  the  colon:  it  is  situated  in  the 
left  iliac  fossa,  commencing  from  the  termination  of  the  descending   colon  at  the 

*  Mr.  Treves  states  that,  after  a  careful  examination  of  one  hnndre«l  subjects,  he  found  that  in 
fifly-two  there  was  neitfier  nn  a.<H.'cndin^  nor  a  tiest^mling-  mcsi^JH-olon.  In  twenty-two  then'  wsis  a 
descending  meso-coloti,  but  no  trace  of  a  corrcsptiuiiiic  fo\d  on  the  other  side.  In  fourteen  suhjects 
there  was  a  meso-c< »Um  t«i  toth  the  a*^nding  mid  the  dfj+eeiidi rj|?  segments  of  the  bowel,  while  in  the 
reniaiiiiing  twelve  there  was  an  ascentiiiiir  meH«i*coloti,  hut  no  cnrres|K>ndiii)^  fold  on  the  lull  side.  It 
follows,  iherefore,  tbut  in  performing  hnnkir  colot^tnn-  a  meiio-culoji  may  Iw  ex|njcted  ujwn  the  left 
side  in  36  per  cent,  of  hU  cases,  and  on  the  right  in  26' per  cent.  {Tht  Anatamtf  of  the  ItUettiwU  OomU 
and  Periiomntm  in  Jiftut,  1885,  p.  55.) 


sigmoid  flexure  to  the  anus:  it  varies  in  longrh  from  six  to  eight  inches,  and  has 
received  its  name  from  being  less  llexiious  than  any  other  part  of  the  intestinal 

this  jxulion  of  the  lv>wt>l  the  iip]>er  jwirt  nf  the  rectum,  and  makes  it  terminate  opposite  the  third 
portion  of  the  sacrum,  Instewl  of  forming  a  nijfmoid  curve,  lie  describes  it  as  a  large  loop  or  hend, 
more  like  the  Greek  letter  ii  (oinegJi). 
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canal.  It  commences  opposite  tho  left  sacro-iliac  symphysis,  passes 
downwarJ  from  left  to  right  to  the  middle  of  the  saeruin,  forming  a  gentle  curve 
to  the  right  side;  it  then  deaceiids  in  front  of  the  lower  part  of  the  sacrum  aui 
coccyx,  presenting  a  curve  with  its  concavity  forward,  and  near  the  extremitv  of 
the  latter  hone  inclines  backward  to  terminiite  at  the  anus.  The  rectum  is, 
therefore,  not  straight,  the  ui>per  part  being  directed  obliquely  from  the  left  side 
to  the  median  line,  the  middle  jtortion  heing  curved  in  the  direction  of  the  hollow 
of  the  .saenmj  and  coccyx,  and  the  lower  ]>ortion  presenting  a  short  curve  in  the 
opposite  direction.  The  rectum  is  cylindrical,  not  saecuhited  like  the  rest  of  the 
large  intestine;  it  is  narrower  at  its  upper  ]uirt  than  the  sigmoid  flexure*  «rraduallr 
increases  in  size  as  it  descends,  and  immediately  above  the  auus  presents  a 
considerable  dilatation,  capable  of  acijuiring  an  enormous  size.  The  rectum  i* 
divided  into  three  ])ortions — upper,  middle,  and  lower. 

The  uppvr  portion,  whicirineludes  about  half  the  length  of  the  tube,  extends 
oblitjuely  from  the  left  sacro-iliac  symphysis  to  the  miiidle  of  the  third  piece  *<( 
the  sacrum.  It  is  almost  completely  surrounded  by  jjeritoneum,  and  connected  to 
the  sacrum  behind  by  a  duplieature  of  that  membrane,  the  meso-rectiini ,  It  is  in 
relation,  behind,  with  the  I'yi'iformis  muscle,  the  sacral  plexus  uf  nerves,  and  the 
branches  of  the  internal  iliac  artery  of  the  left  side,  which  separate  it  from  the 
sacrum  and  sacro-iliiie  symphysis  ;  in  front,  it  is  separated,  in  the  male,  from 
the  posterior  surface  of  the  bladder;  in  the  female,  from  the  posterior  surface  of 
the  uterus  and  its  appendages  by  some  convolutions  of  the  small  intestine. 

The  middle  portion  of  the  reetum  is  about  three  inches  in  lengthy  and  exten^it 
as  far  as  the  tip  of  the  coccyx.  It  is  closely  connected  to  the  concavitv  of  lie 
sacrum,  and  covered  by  peritoneum  only  on  the  upper  part  of  its  anterior 'surface. 
It  is  in  relation,  in  front,  in  the  male,  with  the  trianguhir  portion  of  the  base  of 
the  bladder,  the  vesicuhe  seminale^,  and  vasa  <1eferentia;  more  anteriorly,  with  the 
under  surface  of  the  prostate.  In  the  female,  with  the  posterior  wall  of  the  vagina, 
to  which  it  is  adherent. 

The  lower  portion  is  about  an  inch  or  an  inch  and  a  half  in  length  :  it  eurvt** 
backward  at  the  forepart  of  the  prostate  gland  and  terminates  at  the  anu8.  This 
jjortion  of  the  intestine  receives  no  peritoneal  covering.  It  is  invested  bv  the 
Internal  s|)hinct.er,  supported  by  the  Levatores  ani  muscles,  and  surrounded  at 
its  termination  by  the  External  sphincter.  In  the  niiile  it  is  separate*!  from  the 
membranous  jiorlion  and  bulb  of  the  urethra  by  a  triangular  space,  and  in  the 
female  a  similar  space  intervenes  between  it  and  the  vagina.  The  base  of  thi* 
space  forms  the  perinjtum.  The  rectum  in  the  female  is  more  capacious  and  less 
curved  than  in  the  male. 

Structure. — The  large  intestine  has  four  coats — serous,  muscular,  areolar,  aail 
mueoits. 

The  serous  eont  is  derived  from  the  ])eritonciim,  and  invests  the  different  portiuos 
of  the  large  intestine  to  a  variable  extent.     The  eiecum  is  completely  covered  br 
the  serous  membrane.     The  ascending  and  descending  colon  are  usuallv  coven?*! 
<udy  in  front.*     The  transverse  colon  is   almost  completely  invested^  the  part* 
corresponding  to  the  attachment  of  the  great  omentum  and  transverse  meso-coloD 
being  alone  excepted.     The  sigmoid  flexure  is  nearly  completely  surroundetl,  the 
point  corresponding  to  the  attachment  of  the  signo)id  meso-colon  being  excepted. 
The  upper  part  of  the  rectum  is  almost  completely  invested  by  the  peritoneum; 
the  middle  portion  is  covered  imly  on  its  anterior  surface,  and  the  lower  porti«m  i? 
entirely  devoid  of  any  serous  covering.     In  the  course  of  the  colon  and  u[»per  |)art 
of  the  rectum  the  peritoneal  coat  is  thrown  into  a  number  ai'  small  pouches  fiJW 
with  fat,  called  appcndieeit  epiphicot.    They  are  chielly  appended  to  the  transverw 
colon. 

The  muicuJar  coat  consists  of  an  external  longitudinal  and  an  internal  cif^'dir 
layer  of  muscular  fibres. 

The  lomjitudittal fiftres,  although  found  to  a  certain  extent  all  round  the  mir^ 

'  See  fiiot-notf,  page  y41. 
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tine,  dn  not  form  a  uniform  layer  over  the  whole  surfaee  of  ihe  large  intestine.  In 
the  enecura  an<l  colon  they  are  especially  culleeted  into  three  Hat  longitutlinal  bands, 
each  heing  about  half  an  inch  in  width.  These  bands  commence  at  the  attachment 
of  the  ap|jendix  vermiformis  to  the  ciiecum :  one,  the  posterior,  is  placed  along  the 
attached  border  of  the  intestine;  the  anterior  band,  the  largest,  corresponds  along 
the  arch  of  the  cobm  to  the  attachment  <»f  the  great  onieiitum,  but  is  in  front  in 
the  ascending  and  ilescending  colon  and  sigmoid  tiexure  ;  the  tliird,  or  lateral  ban<l, 
is  found  on  the  inner  side  of  the  lu^cending  and  descending  colon  and  on  the  umler 
border  of  the  transverse  colon.  These  bands  are  nearly  one-half  shorter  than  the 
other  parts  of  the  intestine,  and  serve  to  produce  the  sacculi  which  are  characteristic 
of  the  ciecura  and  coh^n ;  accordingly,  when  they  are  dissected  oif,  the  tnhe  can  be 
lengthened,  and  its  sacculated  character  becomes  h)St,  In  the  sigiuoid  flexure  the 
longitudinal  fibres  becoine  more  scattered,  hut  upon  its  lower  part  and  round  the 
rectum  they  spread  out  and  form  a  thick  uniform  layer. 

The  eircuhtr  fihren  form  a  thin  layer  over  the  cjiscum  and  cohm.  being  especially 
accumulated  in  the  intervals  between  the  sacculi ;  in  the  rectum  they  form  a  thick 
layer,  especially  at  its  lower  end,  where  they  become  numerous  and  form  the  Internal 
sphincter. 

The  areolar  coat  connects  the  muscular  and  mucous  layers  closely  together. 

The  mueou»  tnembranc  in  the  c;ecum  and  colon  is  pale,  and  of  a  grayish  or  pale 
yellow  color.  It  is  unite  smooth,  destitute  of  villi,  and  raised  into  numerous  cres- 
centic  folds  which  correspond  to  the  intervals  between  the  sacculi.  In  the  rectutu 
it  is  thicker,  of  a  darker  color,  more  vascidar,  and  connected  lo<»sely  to  the  muscular 
coat,  as  in  the  (Esophagus.  When  the  lower  part  of  the  rectum  is  contracte<I,  its 
mucous  membrane  is  thrown  into  a  number  of  folds,  some  of  which,  near  the  anus, 
are  longitudinal  in  direction  and  are  effaced  by  the  distension  of  the  gut.  Besides 
these  there  are  certain  permanent  folds,  of  a  semilunar  shape,  known  as  Houston's 
valves.*  They  are  usually  three  in  number;  sometimes  a  fourth  is  fiuind,  and 
occasionally  only  two  are  present.  i)ne  is  situated  near  the  commencement  of  the 
rectum,  on  the  right  side;  another  exten<ls  in^vard  from  the  left  side  of  the  tube, 
opposite  the  miihlle  of  the  sacrum  ;  the  largest  and  most  constant  one  projects  hack- 
ward  from  the  fore  part  of  the  rectum,  ojiposite  the  base  of  the  bhiddei".  When  a 
fourth  is  present,  it  is  situated  about  an  inch  above  the  anus  on  the  back  of  the 
rectum.  These  fVdds  are  about  half  an  inch  in  width,  and  contain  some  of  the 
circular  fibres  of  the  gut.  In  the  empty  state  of  the  intestine  they  overlap  each 
other,  as  Mr.  Houston  remarks,  so  effectually  as  to  re<jui re  considerable  manoeuvring 
to  conduct  a  bougie  or  the  finger  along  the  canal  of  the  intestine.  Their  use  seems 
to  be  '*  to  support  the  weight  of  fsccal  matter,  and  prevent  its  urging  toward  the 
anus,  Avhere  its  ]>resence  always  excites  a  sensati(ui  demanding  its  discbarge." 

As  in  the  small  intestine,  the  mucous  membrane  consists  of  a  muscular  layer, 
the  muscularis  raucosse ;  of  a  quantity  of  retiform  tissue,  in  which  the  vessels 
ramify;  of  a  basement  membrane  and  ej)itheliuii»,  which  is  of  the  columnar 
variety  and  exactly  resembles  the  ei>ithe!ium  tVoind  in  the  small  intestine.  The 
mucous  membrane  of  this  porti«tn  of  the  bowel  presents  for  examination  simple 
follicles  and  solitary  glamls. 

The  itimpic  fnUirh's  are  minute  tubular  prolongations  of  the  mucous  membrane, 
arranged  perpendicularly,  side  by  side,  over  its  entire  surface ;  they  are  longer, 
more  numerous,  and  placed  in  much  closer  apposition  than  those  of  the  small 
intestine,  and  they  open  by  minute  rounded  orifices  u]>on  the  surface,  giving  it  a 
crii.i ri form  ap j»ea ranee. 

The  »<iUtnrif  (jhtnih  (Fig.  54.3)  in  the  large  intestine  are  rnost  abundant  in  the 
i'CfctNH  and  a/>pi'.Hdir  vcrmi}\>nmH^  but  are  irregularly  scattered  also  over  the  rest 
of  the  intestine.     They  are  similar  to  those  of  the  small  intestine. 

Vessels  and  Nerves. — The  arteries  supplying  the  large  intestine  give  off  large 
branches,  which  ramify  between  the  muscular  coats,  supplying  them,  and,  after 
dividing  into  small  vessels  in  the  submucous  tissue,  pass  to  the  mucous  membrane. 

»  DuhUn  TLxn.   Hn^irU  vnl.  V,  p.   163. 
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In  the  lower  part  of  the  rectum,  however,  the  arrangement  is  sowiewhat  different.  I 
Here  tlio  vessels  nin  in  a  longitudinal  direetion,  parallel  with  each  other,  to  iLel 
external  oriKce.  where  they  are  joined  by  large  transverse  branches.  In  tbeirj 
course  they  communicate  with  each  other.  The  veins  of  the  rectum  form  aoj 
intricate  interlacement  (the  hieniorrhtmiaf  pli>jfu»),  and,  pursuing  frrjin  it  a  lnngitii-| 
dinal  course  similar  to  the  arteries,  empty  themselves  partly  into  the  iDtemal  iliaei 
vein  (systemic  circulation)  and  partly  into  the  inferior  mesenteric  vein  (portUl 
circulation).  The  nerves  are  <lerived  from  the  plexuses  of  the  sympathetic  none 
around  the  branches  of  the  superior  and  inferi<»r  mesenteric    arteries    cb»t  «riJ 


^rfaet  ^f  imMceM«  i 


^^S'^W^^W^^^S''^^.-     S^"'-^*^ 
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FUi.  545.— Miiuilf  struriure  of  Inrgu  iiiU^stine. 

distributed  to  the  large  intestine.     They  are  distributed  in  a  similar  way  n»  tho 
in  the  small  intestine. 

Snr&ce  Form. — The  coils  of  the  stnall  intestine  ocf^oy  the  front  of  the  alxlouien  below  1 
transverse  colon,  aivJ  are  covcrhI  utore  or  less  completely  by  the  jL^rvat  omentum.  For  the  I 
imrt  thecoil;^  ol'  the  jtyunnm  aecupy  the  lef\  side  of  the  aMominal  cavity — /.  t.  the  ictt  lun 
and  inguinal  reierions  and  the  left  half  of  the  wmbilical  region— ;whiist  the  coils  of  the  ileum  art 
situated  to  the  riifht.  in  the  right  lumbar  and  imruinal  regions,  in  the  right  half  of  the  utubtlical 
rtigion.  and  al»o  the  hypncastrif.  The  (|;«eum  is  situated  in  the  right  Inguinal  region.  Itj*  po«- 
tion  varies  sUghUy.  but  the  mid-point  of  a  line  drawn  from  the  anlerior  supierior  spinous  i>roev 
of  the  iiium  to  the  sym[>liysis  pubis  will  about  mark  the  middle  of  its  lower  border.  It  is  etm- 
ptaratively  superficial.  Fr»;>m  \t  the  ascending  colon  paijses  upward  tlm)iigh  the  right  lumhir 
and  hypoehondriae  regions,  and  hee^mies  more  deeplv  situated  a.s  it  ascends  to  the  hepatic  fltiXiOV. 
which  IS  deeply  plaewl  under  cover  of  the  liver.  I'liy  transverse  colon  crcjsises  the  hcUy  tn» 
versely  on  the  C4>nfines  of  the  umbilical  and  epigastrie  regions,  its  lower  Inirder  being  oo  «  krrd 
slightly  alxive  the  umbihcus,  its  upiM?r  Itorder  just  below  the  greater  curvature  of  the  eHmmA. 
The  Hpleiite  flexure  of  the  colon  i.s  situated  kdiind  the  stouiaeh  in  the  left  hy]>tKdi..ii.]niiin.  ; 
IB  on  a  higher  level  thun  the  heuatie  flexure.  The  deseending  colon  is  deeply  > 
down  through  tlje  left  hy{>oL'hondriac  and  lumbar  regions  to  the  sigmoid  flexure, 
atetl  in  the  left  inguinal  regions,  and  which  can  be  felt  in  thin  persons,  with  reloxi^l  aWin 
walls,  rolling  under  the  fingers  when  empty,  and  when  distended  forming  a  distinct  tumor. 

Sorgical  Anatomy.— The  small  ititestines  are  much  exposed  toinjurj-,  but,  in  atnae^ioHiff 
of  their  eliisticity  and  the  ea.se  with  which  <jne  fold  glides  o\'er  another,  they  arc  not  »o  frx^ocoilf 
ruptured  as  woiild  otherwise  be  the  ca.se.     Any  part  of  the  small  intestine  may  b<^  <  '  hm 

nrobably  the  most  common  situation  is  the  trttn.svcrse  dumk'num,  t>n  account  of  i;  m 

nx(!d  than  other  jwrtions  of  the  l»oweK  ami  Waii.se  it  is  situated  in  front  of  the  i^nn.  >  ,.i  ib* 
vertebne.  so  that  If  this  jMirtiou  ui'  the  abilomen  is  struck  by  a  sliar|>  blow,  as  from  thr  kick  of 
a  horse,  it  is  unable  to  glide  out  of  the  way.  but  is  compressed  against  the  bone  and  s«»  liu-erat*^! 
Wounds  of  the  intestine  sometimes  occur  If  the  wonnd  is  a  small  puncture,  under,  it  b>  «ii«i 
thrci'  lines  >ij  length,  no  extravasation  of  (be  contents  of  the  ImiwcI  takes  plnce.  The  m\u 
mendirane  W'ome.s  everted  and  plugs  the  little  <kpening.  The  bowels,  thereforo.  may  be  l_ 
punctured  with  a  fine  capillary^  trocar,  in  cases  of  excessive  distension  of  the  intestine  with  I 
without  fear  of  extravasation.  A  hmgitudinal  woimd  gapes  more  than  a  transver>«e.  uwinT  W 
the  greater  aWKunit  of  cireukr  muscular  fibres.  The  small  intestine,  and  most  frci^uently  lb* 
ilouni,  may  b<?come  stranculated  by  internal  bands,  or  through  ajKTturcs,  normal  or  nhnonnii 
The  bands  may  be  formed  in  several  different  ways ;  they  may  bo  old  peritoneal  adhesiotw  fnia 
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previous  attacks  of  neritoriitis ;  or  an  adherent  orueotum  froiu  tlie  same  cause ;  i.}r  the  band 
may  b*i  formed  by  ^k^^.'kc^8  diverticulum,  whitJi  ha*  cotitrat'tt'rl  a<ihfsitn»siit  ila  distal  extremity; 
or  the  band  may  be  the  result  of  the  abnonual  attachment  of  some  normal  structure,  a:*  the 
adhesion  of  two  apjvendicej*  epiploieaj,  or  an  adherent  vermiform  appendix  or  Fallopian  tul«». 
Tntussusi'eption  or  mv!iKtnati<in  of  the  small  intestine  may  take  place  in  any  part  of  the  jejunum 
and  ileum,  but  the  mojtt  fre<pient  situation  is  at  the  iteo-ea-ca!  valve,  the  valve  forming  the  apex 
of  the  entering  tube.  This  form  may  attain  jrreat  size,  and  it  ii*  not  uncommon  in  tlase  cases  to 
find  the  valve  projecting  from  the  anus.  Stricture,  the  impaction  of  foreign  bodies,  and  IwiHt" 
ing  of  the  gut  [vitfvuJua)  may  load  (o  intestinal  obMtruction. 

Foreign  lH)die.s  and  small  hardened  miiiwes  of  fiet-ul  matter  are  verj'  liable  to  liectjmc  lodged 
in  the  vermiform  appendix.  Here  they  j^et  up  inflammation,  often  cause  iwrforation  of  the 
appendix  and  formation  of  ah-scess  in  the  loose  connective  tissue  around.  This  may  retjuire 
operative  interference,  and  in  some  easels  of  recurrt^nt  attack:*  of  appendicitis  this  httle  divertic- 
ulum of  the  bowel  hrts  been  removed.  In  external  hernia  the  ileum  is  the  portion  of  bowel 
most  fre<juently  heniiated.  When  a  jmrt  of  the  large  intestine  is  involved,  it  is  usually  the 
caecum,  and  this  may  occur  even  on  the  left  aide.  In  some  lew  cases  the  venniform  appendix 
hiuj  been  the  part  implicated  in  cases  of  strangulated  hcniia,  and  has  given  rise  to  sf;rious  .'symp- 
toms of  olwtruction.  Occasionally  ulceration  of  the  duodenal  gland.H  may  CK-r-ur  in  caaes  of  burns, 
but  is  not  a  very  common  complication.  The  ulcer  may  |>erforate  one  nf  the  large  duodenal 
vessels,  and  may  cause  death  from  haemorrhage,  or  it  may  perforate  the  ct^ats  of  the  intestine 
antl  produce  fatal  acute  p<;Titoniti8.  The  diameter  of  the  large  intestine  gradually  diminishes 
from  the  caecum,  which  has  the  greatest  diatueter  of  any  j)art  of  the  bowel,  to  the  point  of 
junction  of  the  sigmoid  flexure  with  the  retitum,  at  or  a  little  below  which  i)oint  stricture  nmst 
commonly  occurs  and  ilimintshes  in  fre<|uency  Jia  one  proceeds  ujiward  to  the  ciecum.  When 
distended  by  .some  obstruction  low  down,  the  outline  of  the  large  integtine  can  be  defined 
thnnigliout  nearly  the  whole  of  its  course— all,  in  fact,  except  the  hepatic  and  splenic  flexures, 
which  are  more  thn^ply  platM3<J ;  the  disten-nion  is  most  obvious  in  the  two  flanks  and  on  the  frt»nt 
of  the  abdomen  just  alxjve  the  umbilicus.  The  caecum,  huwever,  is  that  iHjrtion  of  the  bnwel 
which  is,  of  all,  most  di.stended.  It  sometimes  assumes  enormous  dimensions,  and  has  been 
kniiwn  to  be  perftirated  from  the  prcxsure,  causing  fatal  peritonitis.  The  hepatic  fllexure  and 
the  right  extremity  of  the  tntnsverjw  c<jlon  is  in  clasc  rcbtionsliip  with  tbe  liver,  ami  abe+^ess  of 
this  viscus  sometimes  burst^s  into  the  gut  in  this  situation.  The  gall-bladder  may  become  adherent 
to  the  colon,  and  gall-stones  may  find  their  way  through  into  the  gut,  where  they  may  become 
impacted  or  may  be  discharged  per  anum.  The  mobility  of  the  sigmoid  flexure  renders  it  more 
lianle  to  become  the  st-at  of  a  volvulus  or  twist  than  any  other  part  of  tjJjc  intestine.  It  gener- 
ally occurs  in  patients  who  have  been  the  subjectw  of  habituid  con.stiprttion,  and  in  whom,  there- 
fore, the  meso-sigmoid  flexure  is  elongate<l.  The  gut  at  thiti  part  being  loaded  with  Ijeces,  from 
its  weight  falls  over  the  gut  below,  and  so  gives  rise  to  the  twi.st. 

The  surgical  anatomy  of  the  rectum  is  of  coasiderable  importance.  There  may  be  ct>ngen- 
ital  malformation  due  to  arrest  or  imjierfect  development.  Thus,  there  may  bo  no  inflection  of 
the  epiblast  (see  page  i;i4),  and  const?! pie ntly  a  complete  absence  of  the  anus;  or  the  hind-gut 
may  be  imperlectly  developed,  and  there  may  be  an  absence  of  the  rectum,  though  the  anus  is 
developed;  or  the  inflection  of  the  epiblast  may  not  c«>mmunicato  with  the  termination  of  the 
hind-gut  from  want  of  solution  of  continuity  in  the  scutum  which  in  early  ftfital  life  exi.st* 
between  the  two.  The  muc<ma  membrane  is  thick  and  but  lot>sciv  connected  tit  the  muscular 
coat  licneath,  and  thus  favors  prolapse,  esi>ecially  in  children.  The  vessels  of  the  rectum  are 
arrangeil,  as  mentioned  above,  longitudinally,  and  are  contained  in  the  loose  cellular  tissue  l>etween 
the  rnuc-ous  and  muscular  coats,  and  receive  no  support,  from  aurrtiunding  tissues,  and  this  favors 
varicosity.  Morctiver.  the  blood  from  the.se  ve.*<sels  is  n^turned  into  the  genera!  circulation 
through  two  distinct  channels — j)art  through  the  systemic  system  and  ])art  through  the  portal 
system — so  that  they  may  be  said  to  be  placeil  lictween  the  portal  and  .svstemic  circulations,  and 
thus  predisposed  to  congestion  and  orin,>«vpient  dilatation.  In  addition  to  this,  tliere  arc  no 
valves  in  the  .superior  h«;m*»rrhoidal  vein.'^,  and  the  vcsstds  of  the  rt^'tum  are  placed  in  a  de))end- 
ent  po.sitson,  and  are  liable  to  be  pressed  upon  and  obstructed  by  hardened  tieces.  The  anatom- 
ical arrangement,  therefore,  of  the  hctmorrhoiilal  vessels  explains  the  great  tendency  to  the 
occurrence  of  pihy*.  Again,  the  pn^sencc  of  the  S|>liin€ter  ani  is  of  surgical  importance,  since 
it  is  the  wtistant  contraction  of  this  mus4.'le  whitdi  imnents  an  ischiorectal  absec.Ks  fripm  healing 
and  causes  it  to  beccnne  a  fistula.  Also,  the  reflex  contr-iction  of  this  muscle  is  tiie  cause  of  the 
severe  pain  complained  of  in  fissure  of  the  anus.  The  relations  of  the  peritoneum  to  the  re<;tum 
are  of  imfwrtancc  in  connection  with  the  fipewTion  of  removal  of  the  lower  end  id"  the  rwtum 
for  pittliunant  disease.  This  membrane  gradually  leavers  the  rectum  as  it  descends  into  the 
pelTls;  first  leaving  its  posterior  surface,  then  the  sides,  and  then  the  anterior  surface  to  liccome 
reflected  in  the  male  on  to  the  posterior  wall  of  the  bladder,  forming  the  rectovesical  pouch,  and 
in  the  female  on  to  the  posterit»r  wall  «>f  the  vagina,  torming  Douglas's  p^tuch.  The  recto-vesical 
pouch  of  peritoneum  extends  to  within  three  and  a  half  or  four  inches  frotn  the  anus,  ao  that  it 
is  not  safe  to  remove  more  than  three  inches  of  the  entire  circumference  of  the  bowel  for  fear 
of  the  risk  of  oj>ening  the  peritoneum.  When,  however,  the  disease  is  confined  to  the  jjosterior 
suiiace  of  the  rectum,  or  extends  farther  in  this  direction,  a  greater  ammmt  of  the  pttsterior 
wall  of  the  gut  may  Ik*  retnoved.  as  the  peritoneum  does  not  extcn<l  on  this  surface  to  a  lower 
level  than  five  inches  from  the  margin  of  the  anus.  The  recto- vaginal  or  Douglas's  pouch  in 
the  female  extends  somewhat  lower  than  the  recto-vesical  pouch  of  the  male,  and  therefore  it  is 
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necessary  to  remove  a  less  len^'th  of  t!ie  tulx3  in  ilus  sex.*    Fpoti  introducing  the  fiu.ir. 
re<'tHm  tlio  tnembraiKniK  purtton  ofthe  urethra  t-ati  be  felt,  if  an  instniiiu'nt  has  lx;en  int 

intti  tiie  bladder,  exiictly  in  ibe  middle  liue;  behind  rbis  the  ^irostute  gland  can  }je  reooi, 

by  its  .sbuiH*  and  hardnes.-?  !ind  iiiiy  enlargeineut  detected;  l>ebind  the  prostate  the  flucttiadq 
wail  uf  the  bladder  wtien  full  t-an  i)e  fek,  and  if  tbtni^bt  desirable  it  e^n  be  tapped  in  thlsotiir 
ation  ;  on  either  side  arjd  behind  the  im»state  the  vesicuhie  seiuinales  ctu»  be  readily  fell,  eq»- 
cially  if  enlurfred  by  tnbercular  dis«aj<e.  Beliind,  the  cooejx  is*  Ut  be  felt,  and  on  the  niucoas 
inembnine  one  or  two  of  Houston  s  folds.  The  isfljio-reetal  fosssic  can  be  explored  on  eitbef 
si«bj',  with  a  view  to  ai^certaining  llie  presence  of  deep-seated  enlkictions  of  pus.  Finally,  it  will 
be  noted  that  the  finger  is  iiriidy  >rrii)|>ed  by  the  spliim*ter  for  aboTK  an  inch  u^i  the  lK>weI. 

By  gradual  tlilatation  of  the  sphincter  the  vvlmle  hand  ean  be  introduced  into  tlie  rectum  so 
as  to  reach  the  descending  colon.  This  method  of  exploration  ia  rarely,  however,  required  R* 
diagnoi^tic  purposes. 

The  colon  freijuently  requires  opening  in  cases  of  intestinal  ol>struction,  the  descending  ojIoo 
being  usually  the  portion  of  bowel  wlected  for  this  opemtion.  The  ojieration  <if  cxdotoujy  mar 
be  periornjod  either  without  opening  the  fjeritoneum  by  an  incision  in  the  loin  4  lumbar  coloiomyl, 
or  liy  an  opeinng  thn.Migh  the  ixritoneuni  (inguinal  colotmny).  Lumbar  eolotoujy  is  perfonued 
by  placing  the  patient  on  the  side  opposite  h^  the  one  Xu  be  operated  on,  with  a  firm  iiillow  under 
the  loin.  A  line  is  then  drawn  from  the  anterior  bnperior  to  the  posterior  superior  spine  of  the 
ilinut.  and  the  mid']K>int  of  this  line  (Heath)  t.\x  lialf  an  inch  Iwdimd  the  mid-poii)r  '  Ml....!.  .».>. 
it^  taken,  and  a  line  drawn  vertically  upward  from  it  to  the  lastt  rib.     This  line  tx-] 

Hufficient  correct nes.s  the  position  of  the  normal  colon,    An  obliqne  inci.sion  four  in-.i.  .   

is  now  ma<le  midway  between  the  last  rib  and  the  crest  of  the  ilium,  so  that  its  centre  bi*tr<.f 
the  vertical  line,  and  the  following  pans  Hueeessiyely  divided  :  (I)  The  skin,  .superficial  fa-«<^ia, 
with  cutaneous  vessel??  and  nerves  and  deep  fascia.  (2)  The  posterior  fibres  of  the  Kxtcmil 
oblique  and  anterior  tibres  of  the  Ijatis-nimus  dorsi.  (3)  The  Intennalobiitpie.  (4  )  The  lumUir 
fascia  and  the  external  Iwrder  of  the  Qnadratus  lumbonmi.  The  ediies  of  the  wound  are  now 
to  be  held  apart  with  retractors,  and  the  transven*alis  Ikseia  will  Ik*  extM>sed.  This  i^  to  1« 
oifrcned  with  care,  commencing  at  the  jHJsterior  angle  tif  the  incision.  If  (he  bowel  is  di^ctendcvi. 
it  wUl  bnlge  into  the  wound,  and  no  difficulty  will  be  found  in  dealing  with  it.  If.  however,  the 
miX  \^  empty,  this  bulging  will  not  take  jilace.  and  the  colon  will  have  to  l»e  sought  for.  The 
Cuides  to  it  are  the  lower  end  of  the  kidney,  which  will  be  inlainly  felt,  and  the  outer  edite  id 
the  QuadratiLs  hunVMinim.  The  bowel  having  been  found,  is  to  be  drawn  well  up  into  the 
womuL  anrl  it  may  be  ofwnod  at  once  and  the  margins  of  the  openings  stitehe<l  to  the  skin  at 
the  edge  of  the  wound;  or,  if  the  ease  is  not  an  urgent  one,  it  may  be  retained  in  this  jKisitioo 
by  two  harelip  pins  passed  thrtmgh  the  muKcular  ci>at.  (he  rest  of  the  wound  clos<'d.  and  the 
Iwiwel  opened  in  three  or  four  days,  when  adhesion  of  the  bowel  to  the  edges  of  the  Wound 
taketi  i>lace. 

Ittfjtwtftl  tolotomif  is  preferred  by  many  surgeons  in  those  cases  where  there  ia  no 
obstruction,  and  where,  therefore,  there  is  no  nec-essity  to  ojicn  the  Ixiwel  at  once.     The  mem 
reason  fiir  preferring  this  operation  is  that  a  spur-shaped  process  td'  themtso-colon  can  l>e  fann«<i 
which  prevent^s  any  fiecal  niatler  finding  its  way  past  the  artificial  anus  and  becoming  lodged  oa 
the  di.wased  structures  below.     The  sigmoid  flexure  being  almost   entirely  surrounded  by  i»«?n- 
toneum,  a  c^>il  can  he  drawn  out  of  the  wound  and  (he  grc^ater  part  of  its  calibre  removea,  lc«r- 
tmr  the  remainder  attached  to  the  nu-so-colon,  which  forms  a  snur,  much  the  sumc  as  in  a& 
artificial  anus  causi'd  by  sloughing  <d"  the  gut  after  a  straTJgulatcd  liernia,  and  this  preventfl  anr 
fiecal  matter  finding  its  way  from  the  gut  above  the  of>ening  into  that  below.     Tlie  oiteimCioDB 
]»erformed  by  making  an  incision  two  or  three  inches  in  length  from  a  pouit  one  inch  intennil  to 
the  anteriiiT  superior  spinous  jiroces-^  of  the  ilium,  nandlel  to  I'oupart's  ligament.     Tlie  varioas 
layei's  of  abdominal  muscles  an-  cut   (hwugh,  and  tlie  neritoneum  opened  and  sewn  to  th*- 
external  skin.     The  sigmoid  flexure  is  now  feouglit  for.  and  judlcd  cnit  of  the  wound  and  fixed  by 
jia-ssing  a  neeille  threaded  with  carbolixed  sdk  through  the  mesocolon  close  to  the  gut  and  thcii 
thronvli  (he  abdominal  wall.     The  intestine  is  now  sewn  to  the  skin  all  round,  the  suture  pawios: 
only  through  the  serous  and  nmscnlar  coats.     The  wound  is  dri'S.'^e<l,  and  on  the  .see«>nd  ti-ibf 
fourth  day,  awording  U}  the  re<juircment«  of  the  ease,  the  protruded  coil  of  intciitine  is  oj<«-nrd 
and  removed  with  scissors. 

THE  LIVER. 

The  Liver  is  a  gluiidular  organ  of  large  size,  intended  mainly  for  the  secretion 
of  the  bile,  but  effecting  also  important  changes  in  certain  constituents  of  the  hlowl 
in  their  passage  through  the  gbtnd.  It  is  situated  in  the  right  hypcK-hondriac  stjti 
epigastric  regions,  but  in  the  child  extcnd.s  acro.ss  the  cj^ignstrium  into  the  lt*ft 
hypochondrium.  It  is  the  largest  gland  in  the  body,  weighing  from  three  to  four 
pounds  (from  fifty  to  sixty  ounces  avrdrdnpois).  It  measures  in  its  Inirisvfrs* 
diameter  from  ten  to  twelve  inches,  from  six  to  seven  in  its  antero-posterior,  ao'I 
is  about  three  inches  thick  at  the  back  part  of  the  right  lobe,  which  is  the  thickest 
part. 

^  Alllngham  usiyn  one  inch  leat  in  the  female. 
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Its  %t>pper  or  diaphragmatic  surface  is  convex,  directed  upward  and  forwmd. 
smooth,  covered  bv  peritonetim.  It  is  in  relati<ni  witli  the  under  surface  of  the 
Diaphragra,  and  heh>w,  to  a  small  extent,  witli  the  ahchnujiiiil  pjiriete.s.  The  sur- 
face is  divided  into  two  unequal  lobea,  the  right  and  left,  by  ji  fold  of  peritoneuui, 
the  stifipensortf  or  broad  ligament .  It  presents  on  the  left  lobe  a  shallow  tlepres- 
sion  corresponding  to  the  heart.       ^ 

Its  under  or  visceral  surface  is  concave,  directed  downward  and  backward,  and 
is  in  relation  with  the  stomach  and  duodenum,  the  he|>«tie  flexure  of  the  colon, 
and  the  right,  kidney  and  suprarenal  capsule.  The  surface  is  divided  by  a  longi- 
tudinal fissure  into  a  right  an<i  left  lobe. 

The  pfigterior  surface  is  rounded  and  broad  over  the  right  lobe,  but  narrow  on 
the  left.  It  is  not  cr)vere<l  by  peritoneum,  and  is  in  contact  with  the  Diaphragm 
and  posterior  wall  of  the  abdomen,  ami  is  marked  off  from  the  upper  surface  by 
the  line  of  reflection  of  the  peritoneum  from  the  under  surface  of  the  Diaphragm 
to  the  upper  surface  of  the  liver.  On  the  right  lobe  this  surface,  which  is  here 
broad,  is  marked  off  from  the  under  surface  of  the  liver  by  the  line  of  reflection 
of  peritoneum  from  the  posterior  portion  of  the  Diaphragm  on  to  the  liver,  which 
forms  the  posterior  layer  of  the  coronary  ligament.  In  its  centre  this  posterior 
surface  is  deejdy  notched  for  the  vertebral  column,  and  to  the  right  of  this  it  is 
indented  for  the  inferior  vena  cava,  which  is  partly  embedded  in  its  substance. 
Close  to  the  right  of  the  vein  is  a  slight  dejiression  f<u*  the  right  suprarenal  cap- 
snle.  To  the  left  of  the  vena  cava  is  the  narr<>w  ridge  bounding  I  he  Inbus  Spi- 
gelii  behind,  ami  to  the  left  of  this  a  groove  indicating  the  position  of  the  oeso- 
phageal orifice  of  the  stomach. 

The  anterior  harder  is  thin  and  shar)).  and  marked  opposite  the  attachment  of 
the  longitudinal  ligament  by  a  deep  notch,  and  opposite  the  cartilage  of  the  ninth 
rib  by  a  second  n<>tch  for  the  fundus  of  the  gall-bladder.  In  adult  males  this 
border  usually  C(U-reH}>onds  with  the  margin  of  the  ribs,  but  in  women  and  children 
it  usually  projects  below  the  ribs. 

The  right  extremitg  nf  the  Uver  is  thick  and  nunuleil,  whilst  the  left  is  thin  and 
flattened. 

LigamentB. — The  ligaments  of  the  liver  (Fig.  54<3)  are  five  in  number,  four 
being  formed  of  folds  of  peritoneum  ;    the  fifth,  the   Ugauientum  teres^  is  a  roun*i 
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fibrous  cord  resulting  from  the  obliteration  of  the  umbilical  vein.     The  ligaments 
are  the  longitudinal,  two  lateral,  coronary,  and  round. 

Tlie  Imigitwlinaf  ligamevt  (broad,  falciform,  lU"  suspensory  ligament)  is  a  broad 
and  thin  antero-posterior  peritoneal  fold,  falciform  in  shape,  its  base  being  directed 
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forwanl,  its  apex  backwanl.  It  is  attached  by  one  margin  to  the  under  s 
the  Diaphragm  ami  the  posterior  siirfiioe  of  the  sheath  of  the  Kight  rectus  mufjcle 
as  hnv  down  as  the  umbilicus?;  by  its  hepatic  margin  it  extends  from  the  notch  on 
the  anterior  margin  of  the  liver  as  far  hack  as  its  posterior  surface.  It  consist*  of 
two  layers  of  peritoneum  closely  united  together.  Its  anterior  free  edge  containt 
the  round  ligament  between  its  layers. 

The  ititernl  lujamenis^  two  in  number,  right  and  left,  are  triangular  in  shape. 
They  are  formed  of  two  layers  of  peritoneum  united,  and  extend  from  the  side^  of 
the  Diaphragm  to  the  extremities  of  the  posterior  surface  of  the  or^ran.  The 
left  is  the  longer  of  the  two,  and  lies  in  front  of  the  (esophageal  opening  in  the 
Diaphragm. 

The  coronari/  lu/ament  connects  the  posterior  surface  of  the  liver  to  the  Di»- 
phragiu.  It  is  formed  by  the  reflection  of  the  jieritoneum  from  the  Diaphragm  oa 
to  the  upper  and  lower  margins  of  the  posterior  surface  of  the  organ.  The  coronary 
ligament  consists  of  two  layers,  which  are  continuous  on  each  side  with  the  lateral 
ligaments,  and   in  front  with  the  longitudinal   ligament.     Between    the  layers  a 
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Fio.  .^17.— The  liver.    Under  surface. 


large  oval  .npace  is  left  uncovered  by  peritoneum,  and  is  connected  to  the  Diajinra;^ 
by  iiriu  areolar  tissue. 

The  rnund  ligament  {Y\^,  .54G)  is  a  fibrous  cord  resulting  from  the  obliteration 
of  the  umbilical  vein.  It  ascends  from  the  umbilicus,  in  the  anterior  free  margin 
of  the  longitudinal  ligament,  to  the  notch  in  the  anterior  border  of  the  liver*  frum 
which  it  may  be  traced  along  the  longitudinal  fissure  on  the  under  surface  of  th* 
liver  as  far  back  u*^  the  inferior  vena  cava. 

Fissures  (Fig.  /i47 ). — Five  fissures  are  seen  upon  the  under  and  posterior  surface? 
of  the  liver,  which  serve  to  divide  it  into  five  lobes.  They  are  the  longitudiu*! 
fissure,  the  fissure  ftf  the  ductus  venosus.  the  transverse  fissure,  the  fissure  for  tbr 
gall-bladder,  and  the  fissure  Htr  the  inferior  vena  cava.  They  are  arranged  in  the 
form  of  the  letter  A,  the  apex  of  the  letter  corresponding  to  the  posterior  surfiuv 
of  the  liver,  its  base  to  the  anterior  free  border.  The  connecting  bar  would 
represent  the  transverse  fissure ;  the  two  converging  limbs  posterior  to  this  would 
represent,  the  Ifft  one  the  fi.ssure  for  the  ductus  venosus ;  the  right  one  the  fissure 
for  the  inferior  vena  cava  ;  the  two  diverging  limbs  anterior  to  the  cross-bar 
would  represent  the  umbilical  fissure  (feft)  and  the  fissure  for  the  gall-blmdder 
(right). 

The  fongitufhnal  Jissttre  Is  a  deep  groove  which  extends  from  the  notch  on  \hf 
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anterior  margin  of  (lie  liver  to  the  posterior  surface  of  the  organ.  It  separates 
the  right  ami  left  lubes;  the  transverse  fissure  joins  it,  at  right  angles,  about  one- 
thini  from  its  posterior  extremity,  and  divides  it  into  two  parts.  The  antt-rior  half 
is  called  the  umbilical  Jisxure  ;  it  is  deeper  than  the  posterior  part,  and  lodges  the 
umbilical  vein  in  the  foetus  or  its  remains  (the  round  ligament)  in  the  adult.  This 
fissure  is  often  partially  bridged  over  by  a  prolongation  of  the  he|»atic  substance, 
the  pp^n»  hepntift. 

ihe  fisaurfi  of  the  iluctitit  t'eftoitUH  h  the  back  part  of  the  hmgitudinal  fissure. 
nu<l  is  situated  partly  on  the  posterior  surface  of  the  liver ;  it  is  shorter  and 
sliallower  than  the  anterior  portion.  It  hedges  in  the  foetus  the  ductus  venosus, 
and  in  the  adult  a  slender  fibrous  cord,  the  obliterated  remains  of  that  vessel. 

The  tran^vrrse  or  portal  frsMure  is  a  short  but  deep  fissure,  about  two  inches 
in  length,  extending  transversely  across  the  un*ier  surface  of  t!ie  right  lobe,  nearer 
to  its  posterior  surface  than  its  anterior  border.     It  joins,  nearly  at  right  angles, 
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Fit}.  M8.— Under  aurfhce  of  the  liver.    { From  EllU.) 

with  the  longitudinal  fissure.  By  the  older  anatomists  this  fissure  was  considered 
the  gateway  {porta)  of  the  liver;  hence  the  large  vein  wliich  enters  at  this  point 
was  called  the  portai  vein.  Besides  this  vein,  tiie  fissure  ti-atisniits  the  hepatic 
artery  and  nerves  and  the  hepatic  duet  and  lyrophaties.  At  their  entrance  into 
the  fissure  the  hepatic  duct  lies  in  front  and  to  the  right,  the  hepatic  artery  to  tiie 
left,  and  the  portal  vein  behind  and  between  the  duet  and  artery. 

The  Ji»»ure  for  the  tfall-bhtdder  {fofiga  ei/stiK  fellea')  is  a  shalhuv  oblong  fossa 
l)laced  on  the  under  surface  of  the  right  lobe  parallel  with  the  longitudinal  fissure. 
It  e,\ten4ls  from  the  anterior  free  margin  of  the  liver,  which  is  occasionally  notched 
for  its  recejJtion,  to  near  the  right  extremity  of  the  transverse  fissure. 

The  fissure  for  the  inferior  vena  cava  is  a  short  deep  fissure,  occasionally  a 
complete  canal,  which  extends  obliquely  upward  from  a  little  behind  the  right 
extremity  of  the  transverse  fissure  on  to  the  posterior  surface  of  the  liver,  where 
it  joins  the  fissure  for  the  ductus  venosus.  On  slitting  open  the  inferior  vena 
cava  which  is  contained  in  it,  a  deep  fossa  is  seen,  at  the  bottom  of  which  the 
heitatic  veins  communicate  with  this  vessel.  This  fissure  is  separated  from  the 
transverse  fissure  by  the  lobus  caudatus,  and  from  the  longitudinal  fissure  by  the 
lobulus  Spigelii. 
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Lobes. — The  lobes  of  the  liver,  like  the  ligaments  ami  fissures,  are  five 
nimiber — the  right  lohe,  the  left  hjhe,  the  lohns  nmulratus,  the  lobulus   Spigflii 
and  the  lobus  camiatus. 

The  right  lohe  is  much  lart^er  than  the  left,  the  pro|)ortion  between  them  beine 
as  six  to  one.     Ittjccujiies  the  right  hypochomlriiim.  and  is  separated  from  the  \t 
lobe^  on  its  upper  surface,  by  the  longitudinal  ligament,  on  its  under  and  posterioi 
surfaces   by  the  buigitudiniil  fissure,  anil  in  front  by  a  deep  notch.      It    is  of  aI 
(juadrilateral  form,  its  under  surface  being  luurked  liy  three  fissures — the  transverse] 
fissure,  the  fissure  for  the  gall-hhulder,  and  the  fissure  f(»r  the  inferior  vena  cava;] 
and  by  three  shallow  impressions,  one  in  front  {impremo  colica),  for  the  hepaiiej 
flexure  of  the  colon  ;  one  behind  {impregsio  renalift),  for  the  right  kidnev.  and  one 
internal,  between  the  last-named  and  the  gall-bladder  (impre*sio  ditodennlU),  fori 
the  second  part  of  the  ducvdenum. 

The  h'ft  lohf  is  smaller  and  more  fiattened  than  the  right.  It  is  situated  in  I 
the  epigastric  region^  Its  up[>cr  surface  is  convex  ;  its  under  surface  is  concave,  I 
and  presents  a  shallow  depression  tor  the  stomach  [ijiutric  impre^gtott).  This] 
is  situated  in  front  of  the  groove  for  the  oesophagus,  and  is  separated  from  tfael 
longitudinal  fissure  by  a  well-marked  prominence,  the  omental  tubermU^^  which ( 
lies  against  the  small  omentum  and  lesser  curvature  of  the  stomach.  ( 

The  lobu^  quadratun,  uv  stjuare  lobe,  is  situated  on  the  under  surface  »»f  the  riglit ' 
lobe,  bounded  in  front  by  the  free  surface  nf  the  liver,  behind  by  the   trans^ers^J 
fisstire,  on  the  right  by  the  fissure  of  the  gall-bladder,  and  on   the    left   bv  th€ 
umbilical  fissure. 

The  hfnilus  Spi(fdH  projects  from  the  back  part  of  the  under  sui*face  of  the  right j 
lobe.  It  is  boundcil  in  front  by  the  transverse  iisi^ure,  on  the  right  by  the  fidsttre] 
for  the  vena  cava,  and  on  the  left  by  the  fissure  for  the  ductus  venosus. 

The  lohiA  ettutlniuit,  vr  tailed  lobe,  is  a  small  elevation  of  the  hepatic  substanoe] 
extending  obliipiely  outward  from  the  base  of  the  lobulus  Spigelii  to  the  undrrl 
surface  of  the  right  lobe.  It  separates  the  right  extremity  of  the  transverse  fissQr 
from  the  commencement  of  the  fissure  for  the  inferior  vena  cava. 

Vessels. — The  vessels  connected  with  the  liver  are  also  five  in  number:  therl 
are  the  hepatic  artery,  the  portal  vein,  the  he[iatic  vein,  the  hepatic  duct,  and  rhel 
lymphatics. 

The  hepatic  arteru  and  portal  nin,  acciuujtanied  by  numerous  lymphatics  aniil 
nerves,  ascend  to  the  transverse  fissure  between  the  layers  of  the  gaslro-hepaticif 
omentum.     The  hepatic  duct,  lying  in  company   with  them,  descends  from  tiel 
transverse  fissure  between  the  layers  of  the  same  omentum.    The  relative  posirinti 
of  the  three  structures  is  as  fidlows :   The  hepatic  duct  lies  to  the  right,  the  hepatte  | 
artery  to  the  left,  and  the  portal  vein  behind  aud  between  the  other  two.      Thev 
are  enveloped  in  a  loose  areolar  tissue,  the  capsule  (►f  illissou,  which  accompaniri) 
the  vessels  in  their  course  tlinuigh  the  pnrtal  catiaiH  in  the  interior  of  the  ore^i. 

The  hepatic  veini*  convey  the  blood  from  the  liver.     They  commence  in  ibe  j 
substance  of  the  liver,  in  the  capillary  terminations  of  the  portal  vein  and  he]*ane  \ 
artery;  these  tributaries,  gradually  uniting,  usnally  fi>rui  three  large  vein*,  which  | 
converge  ttvward  the  posterior  surface  of  the  liver  and  open  into  the  inferior  %en» 
cava,  whilst  that  vessel  is  situated  in  the  groove  at  the  back  part  of  this  ort'an. 
(tf  these  three  veins,  one  from  the  right  and  another  from  the  left   lobe  o|>eo 
obli«ptely  into  the  vena  cava,   that  from   the  middle  of  the  organ   and   iobolit» 
Spigelii  having  a  straight  course. 

The  hejatic  veins  have  no  cellular  investment,  consequently  their  panete«  air] 
adherent  to  the  walls  of  the  canals  through  which  they  run;  so  that,  on  a  section 
of  the  organ,  these  veins  remain  widely  crpen  ami  solitary,  and  may  he  easilv  dis- 
tinguished from  the  branches  of  the  portal  vein,  which  are  more  or  less  con'aj»td 
and  always  accompanied  by  an  artery  and  duct.  The  hepatic  veins  ar«*  d.-<ifitnt.. 
of  valves. 

The  hpnphaticH  are  large  and  numerous,  consisting  of  a  deep  and  superunai 
set.     They  have  been  already  described. 
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Nerves. — The  nerves  of  the  liver  are  derived  from  tbe  hepatic  plexus  of  the 
eyraiiathetic,  from  the  pueumogustric  nerves,  especially  tbe  left,  and  from  the 
right  phrenic. 

Stnicture. — The  substance  of  the  liver  is  composed  of  lobules  held  together  by 
an  extremely  fine  areolar  tissue,  and  of  the  ramifications  of  the  portal  vein,  hepatic 
{luct,  hepatic  artery,  hepatic  veins,  lymphatics,  and  nerves,  the  whole  being 
invested  by  a  serous  and  a  fibrous  coat. 

Tbe  Herons  coat  is  derived  from  the  jjeritoneum.  and  invests  the  greater  part 
of  the  surface  of  the  organ.     It  is  intimately  adherent  to  the  fibrous  coat. 

The  fibrous  coat  lies  beneath  the  serous  investment  and  covers  the  entire  sur- 
face of  the  organ.  It  is  difficult  of  demonstration,  excepting  where  the  serous 
coat  is  deficient.  At  the  transverse  fissure  it  is  continuous  with  the  capsule  of 
Glisson,  and  on  tbe  surface  of  the  organ  with  the  areolar  tissue  separating  the 
lobules. 

The  lobules  form  tbe  chief  mass  of  the  hepatic  substance;  they  mav  be  seen 
either   on  the  surface  of  the  organ  or  by  making  a  section  through  the  gland. 
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They  are  small  granular  bodies  about  the  size  of  a  millet-seed,  measuring  from 
one-twontieth  to  one-tentb  of  an  inch  in  diameter.  In  the  human  subject  their 
outline  is  very  irregular.,  but  in  some  of  the  b)wer  animals  (fnr  exampde.  the  pig) 
tbey  are  well-defined,  and  when  divided  transversely  !juve  a  polygonal  outline. 
If  divided  longitudinaUy  they  are  more  or  less  foliated  or  oblong.  The  bases  of 
the  b>bules  are  clustered  round  the  smallest  radicles  {ftubhtbtihr)  of  the  heftatie 
veins,  to  which  each  is  connected  by  means  of  a  small  branch  which  issues  fmui 
the  centre  fd*  the  lobule  [iufrd/uhtdar).  The  remaining  part  of  the  surface  of  each 
lobule  is  imperfectlv  isolated  from  tbe  surrounding  lobules  by  a  thin  stratum  of 
areolar  tissue  in  which  is  contained  a  plexus  of  vessels  (the  hihrlobular  plexus) 
and  ducts.  In  some  animals,  as  the  pig,  the  lobules  are  completely  isolated  one 
from  another  by  this  interlobular  areolar  tissue. 

If  one  of  the  sidd*>bular  veins  be  laid  open,  the  bases  of  the  lobuk'S  may  be 
seen  through  the  thin  wall  of  the  vein  on  which  they  rest,  arranged  in  the  form 
of  a  tesselated  pavement,  the  centre  of  eiich  polygotinl  s]iace  [iresenting  a  minute 
aperture,  the  mouth  td'  an  intralobular  vein  (Fig.  545'). 

Microscopic  Appearance. — Each  lobule  is  composed  of  a  mass  of  cells  {hepatic, 
rt'lh)  surrounded  by  a  dense  capillary  plexus,  composed  of  vessels  which  penetrate 
from   the   circumference  to  the  centre  of  the  lobule,  an<l  terminate  in  a  single 
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straight  vein,  which  nmR  through  "its  centre,  to  open  at  its  base  into  on^ 
the  radicles  of  the  hepatic  vein.  Between  the  cells  are  also  the  mtniite 
meuconients  of  the  bile-<luct!i.  Therefure  in  the  lobule  we  have  all  the  essen* 
tials  of  a  secreting  gland;  that  is  to  say:  (1)  reih,  hy  which  the  secretion  is 
formed;  (2)  hhod-vcsst'ls,  in  close  relation  with  the  cells,  containing  the  blood 
from  which  the  secretion  is  derived;  and  (3)  ducts^  by  which  the  secretion, 
when  formed,  is  carried  away.  Each  of  these  structures  will  have  to  be  further 
considered. 

(1)  The  hepatii'  cffh  are  of  more  or  less  spheroidal  form,  but  may  be  rounded, 
flattened,  or  many-sided  from  mutual  compression.  They  vary  in  siize  from  th^ 
rrrW  ^'^  ^^^^'  TU^iir  "^  ""  '"^*^^  '^^  diameter.  They  consist  of  a  honeycomb  net- 
work (Klein)  without  any  rell-wfill,  and  contain  one  or  sometimes  tVo  distinct 
nuclei.  In  the  nucleus  is  a  highly  refracting  nucleolus  with  granules.  Embedded 
in  the  honeycomb  network  are  numerous  yellow  particles,  the  coloring  matter  of 
the  bile,  and  oJl-globtdes.  The  cells  adhere  together  by  their  surfaces  so  as  to 
form  rows,  which  radiate  from  the  centre  to  the  circumference  of  the^  lobules.  As 
stated  abffve,  they  are  the  chief  agents  in  the  secretion  of  the  bile. 

(2)  The  Biood-t'tHMi'h. — The  blood  in  the  capillary  plexus  around  the  liver- 
cells  is  brought  to  the  liver  principally  by  the  portal  vein,  but  also  to  a  certain 
extent  by  the  he[iatic  artery.  For  the  sake  of  clearness  the  distribution  of  the 
blood  deriveil  from  the  hepatic  artery   may  he  considered  first. 

The  /irptitir  tirtenf,  entering  tlie  liver  at  the  transverse  fissure  with  the  portal 
vein  and  hepatic  duct,  ramifies  with  these  vessels  through  the  portal  canals.  Ir 
gives  oft'  va(/inid  bnntehcs  which  ramify  in  the  capsule  of  Glisson,  and  appear  to 
be  destined  chieiiy  for  the  nutrition  (vf  the  coats  of  the  large  vessels,  the  ducts. 
and  the  investing  membranes  of  the  liver.  It  also  gives  off  caps^utnr  hranrhrt 
which  reach  the  surface  fif  the  organ,  terminitling  in  its  fibrous  coat  in  stellate 
plexuses.  Finally  it  givfs  off  tnfrrhtfrnhtr  ln'nm'he»  which  form  a  plexus  on  the 
outer  side  of  each  lobule,  to  supply  its  wall  and  the  acc<mipanying  bile-duct*. 
From  this,  lobular  branches  enter  the  lobule  and  end  in  the  capillary  nelw«>rk 
between  the  cells.  Some  anatomists  however,  doubt  whether  it  transmits  anv 
blood  directly  to  the  capillary  network. 

The  portitj  iH'in   (Fig.   ."»'>())  also   enters   at   the  transverse   fissure   and   nms 
through  the  portal  canals,  enclosed  in  (Jiisson's  capsule,  dividing  into  branches  in 
its  ciMirsc,  which  finally  break    up   into    u   })lexus   (the   Interlobuhir  plej-utt)  in  the 
interlobular  spaces  between  the  lobules.      In  their  course  these  branches  receive 
the    vaginal    and    capsular    veins,    corresponding    to    the    vaginal    and    capsular 
branches  of  the  hejtatic  artery  (Fig.  550).     Thus  it  will   be  seen    that   at]   thr 
blood  carried  to  the  liver  by  the   portal   vein   and  hepatic  artery,  except  perhap.*) 
that  derived  from  the  interlolKihir  branches   of   the  he[»atic  artery,    direetiv^r 
indirectly  finds  its  way  int<»  the  interbtbtihir  plexus.      From  this  plexus  the  bbwHi 
is  carried  into  the  lobule  by  fine  branches  which  pierce  its  widl  and  then  converge 
from  the  circumference  to  the  centre  of  the  lobule,  fonning  a  number  of  longita- 
dinal  vessels  which  are  connected  by  transverse  or  horizontal  branches  (Fig.  561). 
In  the  interstices  of  the  network  of  vessels  thus  formed  are  situated,  as  before 
said,  the  liver-cells  ;  and  here  it   is  that,  the  blood  being  brought  into  intimate 
connection  with  the  liver-cells,  the  bile  is  secrete*!.     Arrived  at  the  centre  of  the 
lobule,  all  these  minute  vessels  empty  themselves  into  one  vein,  of  considerable 
size,  which  runs  down  the  centre  of  the  lobules  from  apex  to  ba.se  and  is  called 
the  intritiohidar  vein.     At  the  base  of  the  lobule  this  vein  opens  directly  into  the 
iuldohuJar  vein,  with  which   the   lobule   is  connected,  and   which,  as   before  men- 
tioned, is  a   radicle   of  the   tie|)atic   vein.     The  siibhdmlar   veins,   unitiuc^   into 
larger  and  larger  trunks,  end  at  last  in  the  he{)atic  veins,  which  do  not  receive  anr 
intralobular  veins.     Finally,  the  hepatic  veins,  as  mentioned  at  page  G77,  converge 
to  fonn  three  large  trunks  which  oj»en  into  the  inferior  vena  cava,  while  that  tw- 
sel  is  situated  in  the  fissure  approjiriated  to  it  at  the  back  of  the  liver. 

(3)  27te  DurtH. — Having  shown  how  the  blood  is  brought  into  intimate  relation 
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Biiout/  duct. 


Fio»  6D2.— Scrliou  of  liver 


FtO.  558.— A  transverse  y.  •  tl-vn  .rn  >mM  rw^rtrtl  runal 
and  iU  vesselB.  (Aftt-T  Kierimn  i  1.  Portnl  v» Mu.  J.  Inter- 
lobular branches.  3.  Vaginiil  bnincheis.  4.  Hepatic  duot. 
5.  Hettatlc  artery. 


tages  or  bth-eapinfinetf  (Fig.  552).  These  passages  are  merely  little  cliannels  or 
interspaces  left  between  the  contiguous  surfaces  of  two  cells  or  in  the  nngle  where 
three  or  more  liver-cells  meet  (Fig.  552),  and  it  seems  doubtful  whether  there  is 
any  delicate  luembrnne  forming  the  wall  of  the  space.  The  channels  thus  foraicfl 
radiate  tu  the  circumference  of  the  lobule,  and,  piercing  its  wall,  f*o'm  a  plexus 
(iHterlohithr)  between  the  lobules.  From  this  plexus  ducts  are  derived  wliicli  pass 
into  the  jjortal  canals*  hecemie  enclosed  in  Glisson's  capsule,  and,  accfmipanying 
the  portal  vein  and  hepatic  artery  (Fig.  553),  join  with  other  ducts  to  form  two 
main  trunks,  which  leave  the  liver  at  the  transverse  fissure,  and  by  their  union 
form  the  hepatic  duct. 
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THE  QALL-BLADDEE. 

The  GraU -bladder  is  the  reservoir  iVir  ilie  bile  :  it  is  a  conical  or  pear-sl 
musculd-nieinbriiiKHis  sac,  lodged  in  a  fossu  on  the  under  surface  of  the  right 
of*  the  liver,  and  extending  from  near  the  right  extremity  of  t)ie  transverse  fi«i»urt 
to  the  anterior  border  of  the  organ.  It  is  about  four  inches  in  length,  one  inch  ia 
breadth  at  its  widest  part,  ami  holds  from  eight  to  ten  drachms.  It  is  divided  into 
a  fundus,  body,  and  neck.  The /?/7a/»>t,  or  broad  extreraity,  is  directed  downward, 
forward  and  to  the  right,  and  occji«ionaliy  projects  beyond  the  anterior  border  of 
the  liver;  the  luMitf -jiinX  Hvrk  are  directed  upward  and  backward  to  the  left.  The 
gall-bladder  is  held  in  its  position  by  the  peritoneum,  which,  in  the  ruajoritv  of 
cases,  passes  over  its  under  surface,  hut  the  serous  membrane  occasionally  invests 
the  gall-bladder,  which  is  then  connected  to  the  liver  by  a  kind  of  mesentery. 

Relations.— The  fjadi/  of  (he  gall-bladder  is  in  relation,  by  its  upper  surface* 
with  the  liver,  to  which  it  is  connectetl  by  areolar  tissue  and  vessels :  hy  its  under 
surface,  with  the  first  portion  of  the  duodenum,  occasionally  the  pyloric  end  of  thfi 
stomach,  and  the  hepatic  flexure  of  the  c<il<>n.  The/»/o/uK  is  conj|deteIy  invested 
by  peritoneum;  it  is  in  relation,  in  front,  with  the  abdfuninal  parietes,  immcili- 
ately  below  the  ninth  costal  cartilage;  behind,  with  the  transverse  arch  of  the 
colon.  The  mu.-k  is  narrow,  and  curves  upon  itself  like  the  letter  S  :  at  its  point 
of  connection  with  the  cyt^tic  duct  it  presents  a  well-marked  constriction. 

When  the  giill-bhuMer  is  flistended  with  bile  or  calcuh,  the  fuufhis  may  be  felt  through  lh« 
abtloieiiriul  jiarictes.  t\sj)f('ially  m  u»  etuaoian'^l  .subject :  the  relations  tif  this  sue  will  also  sen'e  to 
explain  the  txviusioiial  oceurreuee  uf  abrloudnal  biJiarv  iistiihe.  thnuivdi  which  biliary  calculi  mty 
pass  out,  and  of  tlie  piussupc  of  i-jik'uli  from  the  gall-bladder  into  the  stomach.  dniMb-ntmi 
colon,  which  ueca^iouaHy  happens. 

Structure. — The  gall-bladder  consists  of  three  coats — serous,  fibrous  and  mtu^ 
cular.  and  mucous. 

The  ertental  or  ttrroua  coat  is  derived  from  the  peritoneum ;  it  conipleted? 
invests  the  fundus,  but  covers  the  body  and  tieck   only  on  their  under  surface*. 

The  Hbro-muscular  coat  is  a  thin  but  strong  layer  which  forms  the  framework- 
of  the  sac,  consisting  of  dense  fibrous  tissue  which  interlaces  in  ail  directions  an4 
is  mixed  with  phiin  muscular  fibres  which  are  disposed  chiefly  in  a  longituditial' 
direction,  a  few  running  transversely. 

The  iiitcntal  or  iiHifunoi  rmft  is  loosely  connected  with  the  fibrous  layer.  It  is 
generally  tinged  with  a  yellowish-brown  color,  and  is  everywhere  elevated  into 
minute  rugie,  by  the  union  of  which  numenuis  meshes  are  formed,  the  depres9««! 
intervening  spaces  having  a  polygonal  outline.  The  meshes  are  smaller  at  tbi» 
fundus  anil  neck,  being  most  develope<l  abcuit  the  centre  of  the  sac.  Opposite  ih* 
neck  of  the  gall-blathler  the  mucotis  meml>rane  j)rojects  inwanl  in  the  form  of 
oblique  ridges  or  folds,  forming  a  sort  of  screw-like  valve. 

The  mucous  membrane  is  covered  with  c(dumnar  ejuthelium  and  secretes  an 
abundance  of  thick  viscid  mucus;  it  is  continuous  tlinmgh  the  hepatic  duct  with 
the  mucous  membrane  lining  the  ducts  of  the  liver,  and  through  the  ductus  com* 
munis  choledoclius  with  the  mucous  membrane  of  the  alimentary  canal. 

The  Biliat'ff  Ducts  are  the  hepatic,  the  cystic,  and  the  ductus  commumj^ 
choledochus. 

The  Hepatic  Duct. — Two  main  trunks  of  nearly  equal  size  issue  from  the  lirw 
at  the  transverse  fissure,  one  from  the  I'ight.  the  other  from  the  left  lohe :  these 
unite  to  form  the  hepatic  duct,  which  then  pas.ses  downward  and  to  the  right  for 
about  an  inch  and  a  half  between  the  layers  of  the  lesser  omentum,  wher^  it 
joins  at  an  acute  angle  with  the  cystic  duct,  and  so  forms  the  ductus  commuDi» 
choledochus.  The  hej»atic  duct,  as  it  descends  from  the  transverse  fissure  of  the 
liver  between  the  two  layers  of  the  lesser  omentum,  lies  in  company  with  the 
hepatic  artery  and  portal  vein. 

The  cystic  duct,  the  smallest  of  the  three  biliary  ducts,  is  about  an  inch  and 
a  half  in  length.     It  passes  obli<|uely  downward  and  to  the  left  from  the  neck  ef 
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the  gall-bladiit'r,  ami  ji^iiis  t\\e  ht'jmtic  duct  to  form  ttie  rnnimrin  duct,  it  lies  in 
the  gastro-hejatic  omentum  in  fmnt  of  the  vena  ]ji>rt;e,  the  he|iiirie  artery  Iving  to 
its  left  side.  The  mucous  memltntne  lining  its  interi<M'  is  thrown  into  a  series  of 
crescentic  folds,  from  five  to  twelve  in  unmher,  similar  to  those  found  in  the  neek 
of  the  gull-bladder.  They  project  into  the  duct  in  regular  succession,  and  are 
directed  obliquely  round  tlie  tube,  presenting  much  the  appearance  of  a  continuous 
spiral  valve.  When  tlie  duct  has  been  ilistended  the  spaces  between  the  folds  are 
dihUcd  so  as  to  give  to  its  exterior  a  sacculated  appearance. 

The  ductiiB  commnnis  choledochus,  the  largest  *ii  the  three,  is  the  common 
excretory  duct  of  the  liver  ami  gall-hhadder.  It  is  about  three  inches  in  length, 
of  the  rlianveter  of  a  goosecpiill,  and  formed  by  the  junction  of  the  cystic  and 
hejjatic  ducts. 

It  descends  along  the  right  border  of  the  lesser  omentum  behind  the  first 
])ortton  of  the  duodenum,  in  front  td'  the  vena  porta,  and  to  the  right  of  the 
hepatic  artery  ;  it  then  passes  between  the  pancreas  and  descending  portion  *4'  the 
duodenum,  and,  running  for  a  short  distance  along  the  right  side  of  the  pancreatic 
duct  near  its  termination  passes  with  it  obliquely  between  the  mucous  and 
muscular  coats.  The  two  ducts  open  by  a  common  orifice  upon  the  summit  of  a 
papilla,  situated  at  the  inner  side  of  the  descending  purliou  of  the  duodenum,  a 
little  below  its  middle. 

Structure. — The  coats  of  the  biliary  ducts  are  an  external  or  fibrous  and  an 
internal  or  mucous.  The  fibrous  coat  is  composed  of  strong  fibro-areolar  tissue, 
with  a  certain  amount  of  muscular  tissue  arranged  for  the  most  part  in  a  circular 
manner  around  the  duct.  The  muct)us  coat  is  continuous  with  the  lining 
membrane  of  the  hepatic  ducts  and  gjill-bladder.  and  also  with  that  of  the 
duodeinira,  and,  like  the  raucous  membrane  of  these  structures,  its  e|)ithelium  is 
of  the  columnar  variety.  It  is  provided  with  numerous  mucous  glands  which 
are  lobulated  and  open  by  minute  orifices  scattered  irregularly  in  the  larger  ducts. 
In  the  smaller  ducts,  which  lie  in  the  portal  canals  in  the  substance  of  the 
liver,  are  also  a  number  of  orifices,  disposed  in  two  longitudinal  rows,  which  were 
formerly  regarded  as  the  openings  of  raucous  glands,  but  which  are  merely  the 
orifices  of  tubular  recesses.  They  occasionally  anastomose,  and  from  the  sides  of 
them  saccular  dilatations  are  given  off. 

Surface  Form. — ^The  liver  is  situated  in  the  right  hypochondriac  and  the  epigastric  re|rions, 
and  is  moiilikd  t*i  the  andi  of  the  Diaphrajrm.  In  the  greater  part  of  itg  extent  it  lies  uniler 
cover  of  tlie  lower  ribs  and  their  I'urtiluires,  hut  in  the  epigiustric  region  it  comes  in  t-ontnet  with 
the  wbdiimiiKd  wall  in  the  suheoHtul  uiiKh".  The  npptr  h'nn't  af  flw  i-ight  lah'  af  tin^  Uur  may  l>e 
defined  hy  a  line  drawn  IVum  the  artiuulatinn  tjf  the  fifth  rinbt  etista!  cartilage  to  the  sternum 
horizontally  oatward  to  a  little  Ixdow  the  ni|»ple,  wml  then  invlined  downwanl  to  reach  the 
seventh  rih  at  the  side  of  the  chest.  The  fij>pt:r  limit  of  tliK  left  Mn  may  be  defined  by  continu- 
ing this  fine  to  the  letl,  with  an  indtnation  downward  as  it  ero.'^j^es  the  gliuiiuhis.  tu  a  iNtint  .'ibout 
two  inches  to  the  lefl  of  the  sternum  on  a  level  with  the  sixth  left  costal  eartilage.  The  loivti' 
h'mff  qf  (h  lirt-r  jntiy  be  indicated  by  a  line  drawn  half  an  inch  below  the  lower  Ixirder  of  the 
thorax  on  the  right  side  as  far  as  the  ninth  right  ccwital  ejulilage.  and  thence  ohliijuely  upward 
across  the  subcostal  angle  to  the  eighth  left  costal  eartilage.  A  slight  ear\ed  line  with  its  con- 
vexity to  the  left  from  this  jioint — i*.  r.  the  eighth  left  costal  eartilnye — to  the  tenninalion  of  the 
line  indicattmr  the  upper  limit  will  denote  the  left  maryin  of  the  liver.  The  fundus  of  the  gall- 
blailder  approaches  the  surface  Iwhind  the  anterior  extremity  of  the  ninth  e^jstal  cartilage,  close 
to  the  outer  ujurgin  of  the  Right  rectus  inuisele. 

It  must  be  remembered  that  the  liver  is  suh|(»et  to  eonsidenible  alterations  in  fiosition.  and 
the  student  sliould  make  himself  aeriuaiiited  witli  the  different  cin-umstances  under  which  this 
o<Tnrs,  as  they  are  of  importance  in  determining  the  existence  of  enlargement  or  other  diseases 
of  the  organ. 

Its  jiosition  varies  according  to  the  jwsture  of  the  Iwdy.  In  the  erect  xiosition  in  the  adult 
nitde  the  edge  of  the  liver  jirojwts  about  half  an  irud^i  below  the  lower  edge  of  the  right  eo-stal 
cartilages,  and  its  anterior  wirder  can  be  ofiten  felt  Jn  this  situation  if  the  abdomiual  wall  is  thin. 
In  the  supine  j>osition  the  liver  gravitates  backward  and  recedes  aU^ivc  the  lower  maririn  of  the 
ribs,  and  cannot  then  be  detected  by  the  finger.  In  the  orone  position  it  fidls  tonvurd,  and  can 
then  generally  be  felt  in  a  patient  with  loose  and  lax  aV>aominul  walls.  \{»  position  varies  also 
with  the  ascent  or  descent  of  tlie  Diaphragm.  In  a  deep  in.spiration  the  liver  descends  below 
the  ribs;  in  expiration  it  is  raised  behin<l  them.  Again,  in  emjdiy.'jemn.  where  the  lungs  are 
distended  and  the  Diaphragm  descends  very  low,  the  liver  is  pushed  down ;  in  souie  other 
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diseiises,  tis  phthisis,  where  tlio  Diiiplinigm  is  much  archod,  th«  liver  risers  ver\-  high  up.     

sure  Tram  without,  as  in  tight -laeiug,  by  eotupressing  the  Unver  part  of  tho  caest.  displaces  the 
liver  eousidenibly.  its  anterior  edge  often  extenditisf  as  low  as  the  crest  of  tlie  iloiuu  ;  iind  itsi 
oonvex  surface  is  often  at  the  saiue  time  deeply  indented  frouj  the  pressure  of  tlie  ^ib^.  Ajraitj,! 
its  positimi  varies  greatly  according  to  the  prealcr  or  less  distention  of  the  stoma«di  and  iutestiues.! 
When  the  int<eBtine8  are  empty  the  liver  de.sceiids  in  flie  abdomen,  but  when  they  are  di*>ten'J»4J 
it  iis  puiihed  upward.  Its  relations  to  surround in.tr  or^^atis  luuy  aWi  ^m?  changed  by  the  gT«jwth  < 
tuniora  or  by  fulloitions  of  tiuid  in  the  thoracic  or  alKloiiiinal  cavities. 

Surgical  Anatomy.— (Ju  account  of  its  large  size,  ira  lixed  position,  and  it»  friabiUty.  \ht\ 
liver  is  more  j&equently  n«ptur<Ml  than  any  of  the  alMJoniinal  viscera.     The  rupture  may  vjuvi 
eorisidcrably  in  extent,  from  jt  slight  scratch  to  an  extensive  laceration  completely  thn>agh  itfl 
rtultstancc,  dividing  it  into  two  part^.     Sometiuiej?  an  interna!  rujjture  without  laceration  of  th«| 
peritoneal  covering  takes  place,  and  such  injnriei*  are  most  stisceptible  of  repair  ;    but  stnall  tears] 
of  the  surface  may  alstj  heal ;  when,  however,  I  he  laceration  is  cxlensive,  death    usually  tukt-ij 
place  from  hiuniorrhage,  on  account  of  the   fact  that   the  hepatic  veins  are  contained    in  ri^'lJl 
canals  in  the  liver- sufotance  and  are  unable  to  contract,  and  are  mxireover   unprovided  with 
valves.     The  liver  may  also  be  torn  by  the  end  of  a  brt^kcn  rib  jiertbrating    the  Diapbr^i^i. 
The  liver  may  W  injured  by  stab.s  or  other  punctured  wounds,  and  when  these  are  inflictcii  J 
through  the  chest-wall  both  j>!eura!  and  peritoneal  cavities  may  be  opened  up  and  both  lung  and 
liver  lje  wounded.     In  cartes  of  wound  ot  the  liver  frum  the  front,  heniia  of  a  part  of  this  vj.«cui* 
may  take  ])lace,  but  can  generally  ca.sily  be  replaced.     Absce&s  of  the  liver  is  of  not  unfVdfuent 
oecurreuee,  and  may  open  in  many  different  ways  on  account  of  the  relations  of  this  viscu*  to 
other  organs.     Thus,  it  ha.H  been  known  to  burst  into  the  lungs,  and  the  i»us  been  coughed  up. 
or  into  the  stomach  and  the  pus  vomited;  it  may  bui-st  into  the  colon  or  into  the  dn<  "?•■"■"• 
or,  by  perforating  the  Hiaphragm,  it  may  empty  itself  into  the  pleural  cavity.      Fr« 
makes  its  way  forward  and  points  on  the  anterior  abdominal  wall,  and  finally  it  may  b  :  ~ 
the  peritoneal  or  perieardtat;  (*avities.     Al)s<j:esscs  of  the  liver  lVe<juently  n»quire  ojiening.  and 
this  should  be  done  preferably  by  an  incision  in  the  right  semilunar  line,  in   two  stages:  the 
jMjritoneal  cavity  being  opened  and  the  liver  over  the  summit  of  the  abscess  beingr  stitched  to  thr 
parietal  iieritoneum  on  the  first  ijccasion,  and  three  or  four  days  subsequently  the  alisees^  beinif 
evacuated.     Hydatid  ej^t«  arc  nmn!  olh'n  found  in  the  liver  than  in  atjy  other  of  the  via«r». 
The  reason  (d'  this  is  not  far  to  seek.     The  embryo  of  the  egg  of  the  ta?nia  echinoc<^iccus,  bcinsr 
liberated  iji  the  atomach  by  the  disintegration  of  its  shell,  riorcs  its  way  thrr)ugh   the  ga^trie 
walls,  and  usually  enters  a  lblood-ves.<*el  and  is  carried  by  the  blood-slream  to  the  hepatic  mpll- 
lariest  where  its  onward  course  is  arrested,  and  where  it  undergtK'S  develojitnent  into  the  fully-' 
fonned  hydatid. 

When  the  <jaU-hhdder  m  ruptured,  or  one  of  its  main  ducts,  which  may  occur  indepeti- 
dently  of  laceration  of  the  liver,  the  injury  is  necessarily  fatal  irum  peritonitis  caused  hv  the 
extra  variation  of  bile  into  the  peritoneal  cavity. 

The  gall-blatider  may  liecome  distended  with  bile  in  cases  of  obstruction  of  its  duet  or  iha 
eontmon  bile-duct,  or  from  a  collection  of  gall-stones  within  its  interior,  tlius    fonninp  a  large 
tumor.     The  swelling  is  pear-shajwd,  and  projects  downward  and  fonivani  to  the  umbtlicnsL      it 
moves  with  respiration,  smce  it  is  attached  to  the  liver.     To  relieve  thi.n  condition  the  gnll-bUd- 
der  must  lx>  opened  and  the  gall-stones  removed.     The  operation  ts  pei'forined  by  an  inri^^n 
(wo  or  three  inches  long  in  the  right  sctnilnuar  line,  commencing  an  inch  below  the  costal  iii*r- 
gin.     The  peritoneal  cavity  is  onenerb  and,  the  tumor  having  been  found,  sponges  are  isickeil 
round  it  to  protect  the  peritoneal  cavity,  and  it  is  aspirated.     "When  the  etmtained  fluid  has  Uvn 
evacuated  the  flaccid  bladder  is  dmwn  out  of  the  andominal  wound  and  its  wall  inci8ed  to  tlj« 
extent  of  an  in<'h  ;  any  gall-stones  in  the  bladder  are  now  removed  and  the  interior  of  the  mw 
sponged  dry.     If  the  case  is  one  of  obstruction  of  the  dm-t,  an  attempt  must  be  made  to   !'  '    ' 
the  stone  by  manipulation  thr«iugh  the  wall  of  the  duct,  or  it  must  be  cnished  from  wii 
carefullv  padded   forceps.     After  all  obstniction  has  been   removed  a  drainage-tube    i^    ,.    .- 
inst»rte<f  and  the  external  wound  closi'd  an>nnd  it,  the  stitches  l»einepa.sse<l  ihrt>ugh  the  ^wirjotil 
peritoneum  and  also  through  the  peritoneum  covering  the  gall-bladder  around  the  incision,  son* 
to  bring  these  two  surfaces  into  apposition.     The  fistulous  opening  gcaerally  closes  in  the  cuoiw 
of  a  few  weeks. 

THE  PANCREAS. 

Dissection. — The  pancreas  may  be  ex^wsed  for  dissection  in  three  different  waj-^  :  1.  Bv 
rai.sing  the  hvcr.  drawing  down  the  stomach,  and  tearing  through  the  gastni-hetiatic  oinentnii 
and  ttxe  ascending  layer  of  the  transverse  mes^i-colon.  2.  By  raising  the  stomach,  the  arrh  of 
the  colon,  and  great  omentum,  and  then  dividing  the  inferior  layer  of  the  transvenw  mo^rivcoluQ 
and  raising  the  ascending  layer  of  tlie  transverse  mes^j-colon.  X  By  dividing  the  two  la^et^  of 
jteritoncum  which  descend  from  the  great  cuprature  of  the  stomach  to  fonu  tlie  greait  omentum. 
turning  the  stouiach  upward,  and  then  cutting  through  the  ascending  layer  of  the  transveoe 
meso-colon  (see  Fig.  523.  page  917). 

The  Pancreas  (jtau-xpia!:,  all  flesh)  is  a  compound  racemose  gland  anah 
in  il9  structure  to  the  salivary  glands,  though  softer  and  less  comp,Hctly  nrrangrd 
than  those  organs.  In  shape  it  is  transversely  oldong,  flattened  from  before  back- 
ward, and  bears  some  resemblance  to  a  dog's  tongue,  its  right  extremity  betng 
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broad  and  presenting  a  sort  of  angular  bend  from  above  downward  called  the 
he({dy  whdst  its  left  extremity  gradually  tapers  to  fV»rra  the  tail,  the  intermediate 
portion  being  called  the  hndy.  It  is  situated  ti-ansversely  across  the  posterior  wall 
of  the  abdomen,  at  the  hack  nf  the  epigastric  and  left  hypochondriac  regions.  Its 
length  varies  from  six  to  eight  inches,  its  breadth  is  an  inch  and  a  half,  and  its 
thickness  from  half  an  inch  to  an  inch,  being  greater  at  its  right  extremity  and 
along  its  upper  border.  Its  weight  varies  from  two  to  three  and  a  half  ounces, 
but  it  may  reach  six  ounces. 

The  right  ed-tremitt/  or  head  of  the  pancreas  (Fig.  o54)  is  curved   upon  itself 
from  above  downwards  and  is  embraced  by  the  concavity  of  the  duodenum.     The 
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Fig.  654.— The  |MincrvJU  and  Its  relationa. 

common  bile-duct  descends  behind,  between  the  duodenum  and  pancreas,  and  the 
pancroatico-duodenal  artery  descends  in  front  between  the  same  parts. 

The  hsifcr  end  or  fad  of  ih'  panrr*'a»  is  narrow;  it  extends  to  the  left  as  far  as 
the  spieen,  and  is  placed  over  the  left  kidney  and  suprarenal  capsule. 

The  hfidy  of  the  pttttcreaa  is  somewhat  prismatic  in  shape,  and  has  three  surfaces 
— anterior,  posterior,  and  inferior. 

The  anterior  surface  is  somewhat  concave,  and  is  covered  by  the  posterior 
surface  of  the  stomach,  which  rests  upon  it. 

The  posterior  nurface  is  separated  from  the  vertebral  coltimn  by  the  aorta,  vena 
cava,  the  commencement  of  the  vena  porta,  the  pillars  of  the  Diaphragm,  and  the 
superior  mesenteric  artery  and  vein.  These  latter  vessels  are  surrounded  bv  a 
lobular  fold  of  the  gland  which  passes  transversely  to  the  left  behind  them,  and 
thus  these  vessels  are  embraced  by  the  substance  of  the  gland.  This  portion  is 
sometimes  <ietached  from  the  rest  of  the  organ,  and  is  called  the  Icnger  panvreaB. 

To  the  left  of  the  vertebral  column  the  posterior  surface  of  the  pancreas  is  in 
contact  with  the  left  renal  vessels,  the  left  suprarenal  capsule,  and  (Ije  left  kidney. 
Near  the  upper  border  of  this  surl^ice  is  a  groove,  running  froin  the  centre  of  the 
gland  to  the  left,  in  which  is  lodged  the  splenic  artery  and  vein. 

The  inferior  «Hrfac€  is  narrow,  and  liesabove  the  third  portion  of  the  duodenum, 
from  which  it  is  separated  in  the  middle  line  by  the  superior  mesenteric  ves-sels, 
which  tilt  it  somewhat  forward.  The  left  extremity  of  this  surface  rests  on  the 
splenic  flexure  of  the  colon. 
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Proiecting  above  tht 


rojecting  above  tne  jianereas,  wbtTO  it  crosses  the  atu'ta,  is»  the  coeliac  axis. 

The  pancreatie  duct,  called  the  I'amd  of  WirMtittt/.  fr<nu  its  discoverer,  exteD<li 
tninsvei-sely  from  left  to  right  throujwh  the  8ubstaiice  of  the  pancreas,  nearer  u^iiM 
lower  than  its  upper  border,  an<l  lying  nearer  its  unterior  than  its  posterior  sur- 
face. In  order  to  expose  it  the  superlicial  ]iortion  of  the  gland  must  be  removetl 
It  commences  by  the  junction  of  the  small  ducts  of  the  lobules  situated  in  the  tail  of 
the  yiancreas,  and,  running  from  right  to  left,  it  constantly  receives  the  duels  of 
the  various  lobules  composing  the  ghuid.  iind,  considerably  augmented  in  size.il 
leaves  the  head  of  the  pancreas,  and,  descending  sliglitly,  it  gets  into  relation  witi 
the  common  bile-duct,  lying  to  its  left  side,  and,  passing  very  obliquely  through 
the  mucous  uml  muscular  coats  of  the  duodenum,  it  terminates  by  an  orifice  coOi* 
moil  to  it  siiid  the  ductus  communis  choledochiis  upon  the  .summit  of  an  elevatiil 
pafiilla  situated  at  the  inner  side  of  the  descending  portion  of  the  duodenom. 
little  bebnv  its  middle, 

Sometimes  the  [lancreatic  duct  and  ductus  communis  choled<x«hus  open  sepa- 
rately  into  the  duodenum.  The  excretory  duct  of  the  lesser  pancreas  is  callr^i 
the  dnetm  pttncreatiem  mmor :  it  opens  into  the  main  duct  near  the  duodeninii, 
and  sometimes  separately  into  that  intestine,  at  a  distance  of  an  inch  or  more  from 
the  termination  of  the  princijial  duct. 

The  pancreatic  duct,  near  the  duodenum,  is  about  the  size  of  an  ordinary  quill: 
its  ^Yalls  are  thin,  consisting  of  two  coats,  an  external  fibrous  and  an  internal 
ujucous ;  the  latter  is  thin,  smooth,  and  furnished  near  its  termination  with  a  few 
scattered  follicles. 

Sometimes  the  pancreatic  duct  is  double  up  to  its  point  of  enti*ance  into  the 
dui«leniini. 

In  structure  the  pancreas  resembles  the  salivary  glands.  It  differs  from  them, 
however,  in  certain  particulars,  and  is  looser  and  softer  in  its  texture.      It  is  not 
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Fta.  555.— Trnimverse  section  throu^li  the  middle  of  thf  first  ImntMr  vertebra,  showing  the  .•    ,  ■ 
pancreAS.    (Braune.) 

enclosed  in  a  distinct  capsule,  but  is  surrounded  by  areolar  tissue,  which  dips  douR 
into  its  interior  and  connects  together  the  various  lobules  of  which  it  is  cotnpo«d. 
f^ich  lobule,  like  the  iobides  of  the  salivary  glands,  consists  of  one  of  the  nUimatr 
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Tamifications  of  the  main  duct,  termlniiting  in  a  number  of  cpeciil  pouches  or 
acini.  The  minute  ducts  are  lined  by  .short  columnar  epithelium,  shorter  than 
that  found  in  the  salivary  ducts.  The  acini  are  wavy  and  convoluted,  and  are 
also  lined  by  columnar  cells  wUicb  present  certain  characteristics ;  each  cell 
shows  an  outer  homogeneouB  or  faintly  striated  portion  which  becomes  deeply 
stained  with  dyes  and  contains  the  nucleus,  and  an  inner  granular  portion  which 
does  not  easily  stain.  The  lumen  of  the  alveolus  is  hardly  visible,  being  filled 
with  an  interstitial  substance  containing  spindle-shaped  cells,  the  rentro-acinar 
ceil  ft  of  LttUfferhtifiit, 

Vessels  and  Nerves. — The  arteriea  nf  the  pmtrrean  are  derived  from  the  splenic 
and  the  pancreatieo-duodenal  branches  of  the  hepatic  and  the  superior  mesenteric. 
Its  veinif  open  into  the  splenic  and  superior  mesenteric  veins.  Its  h/niphntn's 
terminate  in  the  lumbar  glands.  Its  nerves  are  filaments  from  the  splenic 
plexus. 

Sur&ce  Form. —The  pancreas  lies  in  front  of  the  first  luiuhur  vertehm,  and  can  stmietimes 
1h?  felt.  In  eniiioititeJ  subje»?ts,  when  tlio  stoniach  and  culon  are  eiujit}',  bv  making  deep  pressure 
in  the  midtllc  line  alMnit  fhrea  ini-hes  above  the  umbilicus. 

Surgical  Anatomy. — The  pancreas  pr('s*.'nrs  but  little  of  survicfil  iuiTKjrtance.  It  is  occa- 
sioniillv  tlu'  sent  ni'  caru-er,  whii-h  u><u:dly  aff"wts  the  ht'ti<l  or  duodenal  end.  and  thertdure  ol\en 
speedily  invalvesi  the  ouuimipn  bilo-durt.  leadimr  to  persistent  jamidice.  ('ysts  art  nir^ij  (x*cu.siini- 
ally  tVmnd  in  it,  whieh  uiiiy  pre-<ent  in  the  epijja.*itrie  ri'uioii,  tduwv  and  to  the  right  at'th*'  und>il- 
icits,  and  may  require  oi^H'uiiiir  and  drainiuij.  The  fluid  in  ihi'Ut  n>ntaiiis  sojiu;  ui'  the  ideinents 
of  the  patHTcatie  secretion  and  \»  very  irritating,  .s<j  that,  if  allowed  to  cume  in  eontaet  with  the 
skin  of  the  abdominal  wall,  it  is  likely  to  produce  intractable  eczema.  It  has  been  said  that  the 
paTicTea.;^  is  the  only  abdominal  viscus  which  has  never  been  fnund  in  a  hernial  nrotnisinn ;  l*iit 
even  thi.s  oriiran  has  been  iVmiid,  in  eiunpuny  with  other  vi.s-cra,  in  lure  ca.ses  of  diapbraaujaiie 
hernia.  The  paticreas  has  been  known  to  beconje  inva^nnuted  into  (he  iutchtine.  and  purtitms 
of  the  organ  have  shnighed  oftl  Itj  casi'.s  i}\'  excisiuii  ni'  ilie  pylurus  ^reat  cjiire  must  be  exer- 
cisetl  to  avoid  woimdiutj  the  puncrea!*,  as  tlie  escape  of  the  pancreatic  fluid  muy  W  attended 
with  seriou,s  r<?suU.s.  AtvordiuL^  to  Billroth,  it  is  likely,  in  con.se(iuence  of  its  peptonizing  (piali- 
ties,  tu  tli)JW(.ilve  the  cicatrix  of  the  .^tnmach. 
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THE    SPLEEN. 

The  Spleen  was  formerly  classified,  together  with  the  thyroid,  thvmus,  and 
suprarenal  capsules,  as  one  of  the  ductless  or  blodd-^lands.  It  possesses  no 
excretory  duct.  It  is  of  itn  obbaig  flattened  form,  .soft,  (»f  very  brittle  consistence, 
highly  vascular,  of  a  dark  bluish-red  cobtr,  and  situated  in  the  left  hypochondriac 
region,  embracing  the  cardiac  end  of  the  stomach.  It  is  invested  by  peritoneum 
and  connected  with  the  stomach  by  the  gjistro-splenic  omentum. 

Relations. — The  cjffnuiJ  ami  poftterior  nurfm't'  is  convex,  smooth,  and  in  rela- 
tion with  the  under  surface  of  the  Diaphragm,  which  .*<eparates  it  from  the  ninth, 
tenth,  and  eleventh  ribs  of  the  left  side.  The  hitcnnif  surface  is  concave,  and 
divided  by  a  vertical  fissure,  the  hihun^  into  an  anterior  or  larger  and  a  posterior 
or  smaller  portion.  The  hilnm  is  pierced  by  several  irregular  apertures  for  the 
entrance  and  exit  of  vessels  ami  nerves.  At  the  margins  of  the  hilum  the  two 
layers  of  peritoneum  are  reflected  from  the  surface  (d*  tlie  spleen  on  to  the  cardiac 
end  of  the  stomach,  forming  the  gaytro-splenie  omentum,  which  contains  between 
its  layers  the  splenic  vessels  and  nerves  and  ttie  va.sa  lirevia.  In  front  of  the  hilnm 
the  internal  surface,  which  is  directed  somewhat  forward^  is  bnuid  and  concave  and 
in  contact  with  the  great  end  of  the  stomach.  an<l  below  this  with  the  tail  of  the 
|iancreas  and  splenic  flexure  of  the  colon.  Behind  the  hilum  the  internal  surface, 
which  is  here  directed  inward,  presents  a  smooth  concave  fo.nsa  which  rests  on 
the  upper  and  imter  border  of  the  left  kidney.  The  u/'pcr  tnd,  thick  and  roumletl, 
is  in  relation  with  the  Diaphragm,  to  which  it  is  connected  by  a  fold  of  peritoneum, 
the  auHpetfgort/  luprwent.  The  louwr  e)id  is  pointed  and  rests  on  the  costo-colic 
ligament.  The  anti-rior  numjin  is  free,  rounded,  an<l  often  notched,  especially 
below. 

The  spleen  is  held  in  its  position  by  two  fohls  of  peritoneum :  one,  the  fftistro- 
sphnic  omentiun^  connects  it  with  the  stomach;  and   the   other,  the  su^penmry 
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Uifnmvnt,  with  the  under  surface  of  the  Diapliratjm.     It  is  also   supported  bv  tbr 
costn-colic  ligiunent,  U|>ou  which  its  lower  oiul  rests  (see  page  92i>). 

The  size  ami  weight  of  the  spleen  are  liable  to  xm-y  extreme  variations'  a; 
difterent  periiuls  of  life,  in  different  individuals,  and  in  the  same  individual  under 
different  conditions.  In  the  adulU  in  whom  it  attains  its  greatest  size,  it  is  itsuallv 
ahout  five  inches  in  length,  three  or  four  inches  in  breadth,  and  an  inch  or  an  incb 
and  u  half  in  thickness,  and  weighs  about  seven  ounces.  At  hirth  itM  weigbf, 
in  proportion  to  the  entire  body,  is  alruost  etpiul  to  what  is  observed  in  the  aduJL 
being  as  1  to  850;  whilst  in  the  adult  it  varies  from  1  to  320  and  400.  In  old  ntt* 
the  organ  not  only  decreases  in  weight,  but  decreases  considerably  in  proportion 
to  the  entire  body,  being  as  1  to  700.  The  size  of  the  spleen  is  increased  during  an*! 
after  digestion,  and  varies  considerably  according  to  the  state  of  nutrition  of  the 
body,  being  large  in  highly-fed  and  small  in  starved  animals.  In  intermittent  atxi 
other  fevers  it  becomes  much  enlarged,  weighing  occasionally  from  18  to  lli)  poumls. 


Fir.,  .vy;.— TraiUTerse  section  of  the  opleen,  showing  the  tralHsirulAr  tisxtie  and  the  »plfnic  win  auii  ju  i>r» 

Structture. — The  spleen  is  invested  by  twro  coats- — an  external  serous  and  an 
internal  tibro-elastic  coat. 

The  f'rtrmal  or  Herons  mat  is  derived  from  the  peritoneum  :  it  is  thin,  8m«M>tk 
and  in  the  human  subject  intimately  adhereni  to  the  fibio-elastic  c<»at.  It  invest* 
almost  the  entire  organ,  being  reflected  from  it,  at  the  hilum,  on  to  the  great  pdiI 
of  the  st^imach,  and  at  the  u|fper  end  of  the  organ  on  to  the  Diaphragm. 

The  fihro-ehutit'  coat  forms  the  framework  of  the  spleen.  It  invents  iht 
exterior  of  the  organ,  and  at  the  hilum  is  reflected  inward  upon  the  ve&<e]s  in  tli** 
form  of  vagim^?  or  sheaths.  From  these  sheaths,  as  well  as  from  the  inner  surf»i"* 
of  the  6broH'histic  coat,  numerous  small  fibrous  hands,  trahtcuftr  (Fig.  ;V>t|).  arr 
given  off  in  all  directicms;  these,  uniting,  constitute  the  are<»lar  framework  of  thf 
spleen.  The  framework  of  the  spleen  resembles,  therefore,  a  spongedike  material 
consisting  of  a  number  of  small  spaces  or  areoirr,  formed  by  the  trabeciila-  which 
are  given  off  from  the  inner  surface  of  the  capsule,  or  from  the  sheutha  prolongr^i 
inward  on  the  blood-vessels.  And  in  these  spaces  or  areolae  is  contained  tb« 
9plcmc  pulp. 

The  proper  coat,  the  sheaths  of  the  vessels  and  the  trabecular,  consist  of  » 
dense  mesh  of  white  and  yellow  elastic  fibrous  tissues,  the  latter  considerably  pre- 
dominating. It  is  owing  to  the  presence  of  this  tissue  that  the  Bplcen  po«C<<«*» 
a  considerable  amount  of  elasticity,  which  allows  of  the  very  great  variatinD^  »« 
size  that  it  presents  under  certain   circumstances.      In  addition    to  th«««   coo- 
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stituents  of  this  timie.  there  is  found  in  man  a  small  amount  of  non-striped  muscu- 
lar fibre,  and  in  some  mammalia  {e.  ij.  dog,  jjig.  and  t-at)  a  very  consiiierable 
amuunt,  so  that  the  trabeciiku  appear  to  consist  chietiy  of  muscular  tissue.  It  is 
probably  owing  to  this  structure  that  the  spleen  exhibits,  when  acted  upon  by  the 
galvanic  current,  faint  traces  of  contractility. 

The  proper  ifub»tam'c  of  the  Hplten  or  xpheii-pulp  is  a  sr)ft  mass  uf  a  dark 
reddish-brown  color,  resembling  grumous  blood.  When  examined,  by  means  ».f  a 
tbin  section,  under  a  microscope,  it  is  found  lo  consist  of  a  number  of  branching 
celts  and  an  intercellular  substance.  The  cells  are  connective-tissue  corpuscles, 
and  have  been  named  the  Hu»teittacuhfr  or  »Hpporlimf  cefh  uf  the.  pvlp.  The 
processes  of  these  branching  cells  communicate  with  each  otber,  thus  fdrming  a 
delicate  reticulated  tissue  in  the  interior  of  the  areolje  formed  by  the  trabccuheof 
the  capsule;  so  that  each  primary  space  may  he  consiilered  tu  be  divided  into  a 
number  of  smaller  spaces  by  the  juncti(jn  of  these  processes  of  the  branching 
corpuscles.  These  secondary  spaces  contain  Idond,  in  which,  however,  the  white 
corpuscles  are  ftjund  to  he  in  larger  proportions  than  they  are  in  ordinary  hlood. 
The  snstentacular  cells  are  either  small  uni-nucleated  or  larger  multi-nucleated 
cells;  they  do  not  become  deeply  stained  with  carmine,  like  the  cells  of  the 
Malpigbian  bodies,  presently  to  he  describeil  (W.  Miiller),  but  like  them  they  pos- 
sess amad>oid  movements  (Cobnheim).  In  many  of  them  may  be  seen  deep  red 
or  reddish-yellow  granules  of  various  sizes  which  juesent  the  characters  of  the 
haematin  of  the  blood.  Sometimes,  also,  uncbanged  blood-disks  are  seen  included 
in  these  cells,  but  more  frequently  blood-disks  are  f<mnd  which  are  altered  both 
in  form  and  color.  In  fact,  blood-corpuscles  in  all  stages  of  disintegration  may 
be  noticed  to  occur  within  them.  Klein  has  recently  pointe<l  out  that  some- 
times these  cells  in  the  young  sjdeen  contain  a  proliferating  nucleus;  that  is  to 
say,  the  nucleus  is  of  large  size,  and  presents  a  numbui'  of  knob-like  i)rojectii>ns. 
aa  if  small  nuclei  were  budding  from  it  by  a  [irocess  of  gemmation.  This  observa- 
tion is  of  importance,  as  it  may  explain  one  possible  source  of  the  colorless  blood- 
corpuscles. 

The  interspaces  or  areolae  forme<l  by  the  framework  of  the  spleen  are  thus  filled 
by  a  delicate  reticulum  of  branched  connective-tissue  corpuscles  the  interstices  of 
which  are  occupied  by  blood,  and  in  which  the  blood-vessels  terminate  in  the 
manner  now  to  be  described, 

Biood-vesseh  of  the  Spleen. — The  splenic  artery  is  remarkable  for  its  large 
size  in   proportion  to  the  size  of  the  organ,  and   also  for  its  tortuous  course. 


Fro.  557.— Transverse  auction  of  the  human  spleen,  showing  ihv  {ilslrniutton  of  the  epienic  artery  iind  Ita 

It  divides  into  from   four  to  six  branches  wliich  enter  the  hilum  of  the  spleen 
and    ramify   throughout   its   substance   (Fig.   5'>T),    receiving   sheaths    from    an 
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involution  of  the  external  fibrous  tissue.     Similar  sheaths  also  invest  the  nerrcs 
and  veins. 

Each  branch  runs  in  the  transverse  axis  of  the  orjran  from  within  oiitwar 
diminishing    in   size  during   its  trsinsit,   and  giving  off  in   its    passage   gnjjille 
branches,  some  of  which  pass  to  the  anterior,  others  to  the  poaterior  part.     The 
ultimately  leave  the  trabecular  sheaths,  and  terminate  in  the  ]tri>per  substance  ofl 
the  spleen   in   small  tufts  or  pencils  of  minute  arterioles,   which  open  into  \h\ 
interstices  of  the  reticulum  foi-med  by  ihe  branched  siintentacular  cells.      Each  •>( 
the  larger  branches  of  the  artery  supplies  chiefly  that  region    of  the  organ 
which  tile  branch  ramifies,  having  no  ana^stomosis  with  the  majority  of  the  otlie 
branches. 

The   artenoleSy  supported   by  the  minute    trabeculBe,   traverse   the   pulp 
all  directions  in  bundles  or  penicilli  of  straight  vessels.     Their  external  coat. 
leaving  the  trabecular  sheaths,  consists  of  ordinary  connective  tissue,  but  it  gnido-J 
ally  undergoes  a  transformation,  becomes  much  thickened,  and  is  converted  inti 
a  lymphoid  material.'     This  change  is  effected   by  the  conversion   of  the  con 
nective  tissue  into  a  cystogenous  tissue,  the  bundles  of  connective  tissue  becomin 
looser  and  laxer,  their  fibrils  more  delicate,  and  containing  in  their   interstic 
an  abundance    of  lymph-corpuscles    (W.    Miiller).     This    lymphoid   material 
supplied  with  blood  by  minute  vessels  derived  from  the  artery  with  which  ther 
are  in  contact,  and  which  terminates  by  breaking  wp  into  a  network  of  capillary 
vessels. 

The  altered  coat  of  the  arterioles,  consisting  of  lym])hoid  tissue,  presents  her 
and  there  thickenings  of  a  spheroidal  shape,  the  Mafpufhlan  bodies  r,f  fhf  splftn. 
These  bodies  vary  in  size  from  about  the  yj-^r  of  an  inch  to  the  ^  ot  an  inch  ifl 
diameter.  They  are  merely  local  expansions  or  hyperjdasii^  <.f  the  Ivmjihoid 
tissue  of  which  the  external  coat  of  the  smaller  arteries  of  the  spleen  is'  forme«' 
They  are  most  frequently  found  surrounding  the  arteriole,  which    thus   seems  i 

tunnel   them,  but  occasionally   they  grow  fn 
one  side  of  the  vessel    only,   and*  present   thd 
appearance  of  a  sessile  bud  growing    from  th€ 
arterial  wall.      Klein,  however,  denies   this,  an^ 
savs  it  is   incorrect   to  describe    the  Malpighia 
bodies  as  isolated  masses  of  adenoid   tissue,  bu 
that  they  are  always  formed  around   an  arterrJ 
though  there  is  generally  a  greater  amount  o< 
one  side  than  the  other,  and   that    therefore  il 
transverse  sections  the  artery  in    the   majorit 
of  cases  is  found  in  an  eccentric  position.    Thes 
bodies  are  visible  to  the  naked  eve  on  the  sur 
face  of  a  fresh  section  of  the  organ,  appeanoi 
as  minute  dots  of  semi-opaque  whitish   color  il 
the    dark   substance  of   the   pulp.      In    minul 
structure   they  resemble   the  adenoid    tissi 
lymphatic  glands,  consisting  of  a  delicate  __ 
ulum  in  the  meshes  of  which  lie  ordinary  U 
phoid  cells. 
The  reticulum  of  the  tissue  is  made  up  of  extremely  delicate  fibrils,  and  ij 
comparatively  open  in  the  centre  of  the  corpuscle,  becoming  closer  at  the  p<?riphe 
of  the  body.     The  cells  which  it  encloses,  like  the  supporting  cells  of  the  pull 
are  possessed  of  amoeboid  movements,  but  when   treated  with   carmine   becoi 
deeply  stained,  and  can  thus  easily  be  recognized  from  those  of  the  pulp. 

The  arteri**lea  terminate  in  capillaries  which  traverse  the  pulp  in  all  directions* 
their  walls  become  much  attenuated,  lose  their  tubular  character,  and  the  ccUs 

*  According  to  Klein,  it  is  the  shealh  of  the  sm.ill  veswl  whioh  iin«lergot?«j  ihin  tranefuruMtiiMk 
forniH  a  "i>olid  mtusi  of  adenuid  llaaue  which  surrounds  the  veaeel  like  o  cylindrical  sh«mtK  "*  i  4dmM 


?•  •i 


Fro.  M8.— Part  of  a  MalplKhitin  capsule 
of  the  8ple«'n  of  man,  (Klein  and  Noble 
Bmith.)  a.  Arterini  brHnih  iinimKitudinal 
section,  b.  Adenoid  tissue,  still  contuinliiL' 
the  lyraph-corpuscleft ;  only  their  nuck*! 
•re  Hnown.  c  Adenoid  reliculum,  the 
lymph-ctirpiucles  sccklenUUy  removed. 


and 

of  HlttoiHfy,  p.  424,1. 
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the  lymphoid  tissue  of  which  they  are  compciscd  become  altered,  presenting  a 
branched  appearance  and  ucqiiiring  processes  which  are  directly  connected  with 
the  processes  of  the  sustentacular  cells  of  the  pulp  (Fig.  559).  In  this  manner  the 
capillary  vessels  terminate,  and  the  blood  flowing  through  them  finds  its  way  into 
the  interstices  of  the  reticidated  tissue  formed  by  the  branched  conoective-lissue 
corpuscles  of  the  splenic  pulp.     Thus  the  blood  passing  through   the  spleen  is 
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Pin.  fi59.— Section  of  »pl<'en,  showing  tho  termiiiMtlrti]  of  the  nnaU  blood-vcMel*. 

brought  into  intimate  relation  with  the  elements  of  the  pulp,  and  no  doubt  under- 
goes important  changes. 

After  these  changes  have  taken  place  the  blood  is  collected  from  the  interstices 
of  the  tissue  by  the  rootlets  of  the  veins,  which  commence  much  in  tbc  same  way 
as  the  arteries  terminate.  Where  a  vein  is  ubnut  to  commence  the  connective- 
tissue  corpuscles  of  the  pulp  arrange  themselves  in  rows  in  such  a  way  as  to  form 
an  elongated  space  or  sinus.  They  become  changed  in  shape,  being  elongated 
and  spindle-shaped,  and  overlap  each  other  at  their  extremities.  They  thus  form 
a  sort  of  endothelial  lining  of  the  path  or  sinns,  which  is  the  radicle  of  a  vein. 
On  the  outer  surf\ice  of  these  cells  are  seen  delicate  transverse  lines  Mr  markings 
which  are  due  to  minute  elastic  fibrillin  arranged  in  a  circular  nuinnor  around  the 
sinus.  Thus  the  channel  obtains  a  continuous  external  investment,  and  gradually 
becomes  converted  into  a  small  vein,  which  after  a  time  presents  a  coat  of 
ordinary  connective  tissue,  lined  by  a  layer  of  fusiform  epithelial  cells  which  are 
continuous  with  the  supporting  cells  of  the  pidp.  The  smaller  veins  unite  to  fnrm 
larger  ones  which  do  not  accompany  the  arteries,  but  soon  enter  the  trabecular 
eheaths  of  the  capsule,  and  by  their  junction  form  from  four  to  six  l«ranches  which 
emerge  from  the  hilum  and,  uniting,  form  the  splenic  vein,  the  largest  radicle  of 
the  vena  porta. 

The  veins  are  remarkable  for  their  numerous  anastomoses,  while  the  arteries 
hardly  anastomose  at  all. 

The  lymphatics  originate  in  two  ways — /.  e.  from  the  sheaths  of  the  arteries 
and  in  the  trabecuh\!.  The  former  accompany  the  blood-vessels ;  the  latter  pass 
to  the  superficial  lymphatic  plexus  which  may  be  seen  on  the  surface  of  the  organ. 
The  two  sets  communicate  in  the  interior  of  the  organ.  They  pass  through  the 
lymphatic  glands  at  the  hilum  and  terminate  in  the  thoracic  duct. 

The  nerves  are  derived  from  branches  of  the  right  and  left  semilunar  ganglia 
and  from  the  right  pneumogastric  nerve. 

Surface  Form. — Tho  spleen  is  situated  under  cover  of  the  ribs  of  the  left  sitle,  l»eing  sepa- 
ratHil  (roni  tljcm  by  the  Diaphragm,  and  above  by  u  siiiall  portion  of  the  lower  Uiurpin  of  the 
leftlutif.  It8  position  ntrresponds  to  the  ninth,  tenth,  and  eleventh  ribs.  Il  is  placed  ver>' 
obliquely.  "  It  is  oblirpje  in  two  directions,  viz.  from  abi>YC  rlownwanl  and  outwiird,  and  also 
from  alwve  downward  and  forward"  (Cunningham).     '*  Ita  highest  and  lowest  points  are  on  a 
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level  resnectiveJy  with  tlic  riiiitli  tlorsji!  and  first  liunl»ar  spines;  its  m\wv  end  ig  distant 
inch  MM  ;i  half  t*n»m  the  iiuHiiaix  iflune  uf  tlie  lHj»Sy,  and  its  uuler  end  about   reaclK*  the 
axillary  liiK' "  iQusiin). 

Surgical  Anatomy.— Injury  of  the  spleen  is  loss  common  than  that  of  the  liver,  on  acwn 
of  iti!  prufe^'ted  situatHiii  and  curnK'ciions*     It  may  Ik*  rui»twred  by  dircft  or  indirect   vicilcn 
torn  by  a  broken  rib,  or  injured  by  a  pum'tured  or  ^uiij^hot  wound.    When  the  or^ran  is  eul« 
the  ehaniT'  nl'  rnpfuif  is  ini-reas^d.      Fhe  erwit  risk  is  hi^morrhiige,  owinjr  to  the  jkrreiit  va 
larity  of  the  oix^in,  and  tho  absence  nf  a  proper  system  Kit  eupillsiries.     The  itijurv  is  not.  fn>< 
ever,  necessarily  fatal,  add  this  would  appear  to  he  due  in  a  irreat   measure   to    the   t>intnk>r':r 
p«)wer  <d' its  capsule,  which  narnnvs  the  wound  and   prevents  the  escape    of  lihvxl.      In  f  v- 
where  the  diaireiosis  is  clear  and  the  symutoms  indieate  danirer  to  life  laparotomy  iijt!-'    '      -  • 
formed;  and  if  the  lucmorrhaire  cannot  he  stayed  by  ordinary  suruieal  uiethtids  the  - 
be  removed.     The  spleen  may  become  displaced,  pri blueing  yreatjtiain  froiu   strot<li 
vessels  and  nerves,  and  this  may  re*|uire  removal  of  the  orttmi.     Tlie  spleen  may  betiinn 
mously  eidartre<l  tn  certain  dij^ciised  conditions,  such  as  a^'uc,  syphilis,  valvular  diiv«.'a.«ie 
heart,  or  without  any  obtainable  history  of  previous  disease.     It  may  alsi>  become  enla 

lvmrdia<lenorna  as  a  part  of  a  general  bl<wMJ-disoasc.     In  these  ease«  the  tumor  may  a*t*i        

lill  tne  alxlomeji  and  extend  into  the  |>elvis,  and  may  Ikt  mistaken  Ibr  ovarian  or  uterirje  dtseMP. 

The  spleen  is  sometimes  the  .st^at  of  eystic  tnuutrs.  especially  hydatids,  at>d  of  abenmi 
These  eas«?s  require  treatment  by  incisi<tn  and  drainaire;  and  in  abscess  irreat  eare  mu.st  be  tjikfl 
if  there  are  no  adhesions  Ix'tween  the  spleen  and  alxlominal  cavity,  in  prevent  the  eMinn**?  of  ai 
of  the  pus  into  the  peritoneal  cavity.  If  |K)ssiblo,  the  operatii>n  should  b«?  |»erfortned  in  If 
stages,  as  in  abscess  of  the  liver,  .'f'arcoma  and  carcinoma  are  tM.rasionally  fi>iind  in  the  spItT 
but  very  rarely  as  a  primaiy  disease. 

Kxlirpation  of  the  spleen  has  been  performed  fur  wounds  or  injuries,  in  flouting  splr«n.  ■ 
simple  hypertrophy,  and  in  leukfemic  eidargement :  but   in  these  hi ter  eiuses  the   ciperation  , 
now  regarded  as  unju.^ititiable.  as  every  case  in  which  it   luus  iK'cn  perlortned    hiw   temiiuat^^ 

fatally.     The  incision  is  best  made  in  the  left  .semilunar  Hue  ;  the  spleen  is  isolated  from  itswi 

rtnindings,  and  the  jK'diele  transfixed  and  ligatured  in  two  portions.  t>el'orc  the  tumor  ia  turnrJ 
out  of  the  abdominal  cavity,  if  this  is  |K>ssible.  8<j  fi*  to  uvttid  any  tnuHion  on  the  ptMliclc,  whick 
may  cause  tt'aritii;  rd"  the  sjdenic  vein.  In  api>!yine  the  ligature  care  must  In*  tsiken  not  ' 
include  the  tail  of  the  jiancreas,  and  in  lifting  out  the  organ  to  avoid  rupturing  the  eapsule 


>  <tt<MkM       « 


THE  THORAX 


I 


rpilE  Thorax  is  a  cone-sha}ved  cavity  containing  and  protecting  the  heart, 
J_  enclosed  in  its  uiemhranixis  bag,  the  perieftrdium^  and  the  lungs,  invested  hy 
the  pleura.     Its  shajie  and  boundaries  have  already  been  described  (see  page  280). 

The  Cavity  of  the  Thorax. — The  size  of  the  cavity  <d'  the  thorax  does  not 
corres]>ond  with  it?*  ap|iarent  size  externally,  because  (1)  the  space  enclosed  by  the 
lower  ribs  is  occujiied  by  some  of  the  ab(b>minal  viscera,  and  (2)  the  cavity  extends 
above  the  first  rib  into  the  neck.  The  size  of  the  cavity  of  the  thorax  is  constantly 
varying  during  life  with  the  movements  of  the  ribs  and  Diaphragm  and  with  the 
degree  of  distension  of  the  abdominal  viscera,  Fr*>m  the  ct>lla])sed  state  of  the 
lungs  in  the  dead  body  it  wouhl  appear  a,s  if  the  viscera  only  partly  filled  the 
cavity  of  the  thorax,  but  during  life  there  i.s  no  vacant  Sjjace,  that  which  is  seen 
after  death  being  filled  up  by  the  expanded  lungs. 

The  Upper  Opening  of  the  Thorax. — The  parts  which  pass  through  the  upper 
opening  of  the  thorax  are,  from  before  backward  in  the  middle  line,  the  Sterno- 
byoifl  and  Sterno-thyroid  niuscles,  the  remains  of  the  thymus  gland,  the  trachea, 
oesophagus,  thoracic  duct,  and  the  Longus  colli  muscle  of  each  side;  at  tlie  sides, 
the  innominate  artery,  the  left  common  carotid  and  left  subclavian  arteries,  the 
internal  mammary  and  superior  intercostal  arteries,  the  right  and  left  innom- 
inate veins,  and  the  inferior  thyroiil  veins,  the  pneumogastric,  cardiac,  jibrenie, 
and  sytn pathetic  nerves,  the  anterior  branch  of  the  first  dorsal  nerve,  and  the 
recurrent  laryngeal  nerve  of  the  left  side.  The  apex  of  each  lung,  covered  by 
the  pleura,  also  projects  through  this  aperture,  a  little  above  the  margin  of  the 
fii*st  rib. 

The  lower  opening  of  the  thorax  is  wider  transversely  than  fnmi  before  back- 
ward. It  slopes  obli<|Uely  downward  and  backward,  so  that  the  cavity  uf  the 
thorax  is  much  deeper  behind  than  in  front.  The  Diaphragm  (see  page  446)  closes 
in  the  opening,  forming  the  floor  of  the  thorax.  The  fioor  is  Hatter  at  the  centre 
than  at  the  sides,  and  is  higher  on  the  right  side  than  on  the  left,  corresponding  in 
the  dead  body  to  the  upper  b*n-dcr  of  the  fifth  costal  cartilage  on  the  foimer,  and 
to  the  correspnuding  part  of  the  sixth  costal  cartilage  on  tfie  latter.     Fmni  the 

^ highest  point  mi  each  side  the  floor  slopes  suddenly  downwanl  to  the  attachment 
of  the  Diaphragm  to  the  ribs;  this  is  more  marked  behind  than  in  front,  so  that 
only  a  narrow  space  is  left  between  it  and  the  wall  of  the  thorax. 
P  THE    FEEICARDnJM. 

The  Pericardium  (Figs.  5(30,  561)  is  a  conical  membranous  sac  in  which  the 
heart  and  the  commencement  of  the  great  vessels  are  c*mtainetl.  It  is  placed 
behind  the  sternum  and  the  cartilages  of  the  third,  fourth,  fifth,  sixth,  and  seventh 
ribs  of  the  left  side,  in  the  interval  between  the  pleurfe. 

Its  apex  is  directed  upward,  and  surnuinds  the  great  vessels  about  two  inches 
above  their  origin  from  the  base  of  the  heart.  Its  hasf  is  attached  to  the  central 
tendon  and  part  of  the  adjoining  muscular  structure  of  the  Diaphragm,  extending 
a  little  farther  to  the  left  than  to  the  right  side.  In  front  it  is  separated  from  the 
sternum  by  the  remains  of  the  thymus  gland  above  and  a  little  loose  areolar  ti.ssue 
below,  and  is  covered  by  the  margins  of  the  lungs,  es|ieciaily  the  left.  Behind,  it 
rests  upon  the  bronchi,  the  iTCsophagnn,  and  the  descending  aorta.  Latcrrtlh/,  it  is 
covered  by  the  pleurae,  the  phrenic  nerve  with  its  accompanying  vessels  descending 
between  the  two  membranes  on  either  side. 

»rt7 
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Fi«.  50f>.— PericarfUnm,  from  in  front.   ILc  iuc  litis  been  distended  with  plMter.   (Fiom  m  irrcmmUna  In  I 
Museum  of  the  Royal  College  of -Surgeons.) 


the  left  side,  somewhjit  conical  in  shape,  passes  upward  and  outward,  betvreen  thti 
arch  of  the  aorta  and  the  pulmonary  artery,  as  lar  as  the  ductus  arteriosu8»  where  itl 
terminates  in  a  csecal  cxtremily,  which  is  attached  by  loose  connective  tissut*  lotbel 
obliterated  duct  (Fig.  0(30).  The  one  on  the  right  side  passes  upward  and  tof 
the  right,  between  the  ascending  aorta  and  vena  cava  superior,  and  also  tenninttt»] 
in  a  ciecal  extremity.  Eehtw,  the  fibrous  hiyer  is  attached  to  the  cvntml  teudonj 
of  the  Diaphragm,  and  on  the  left  side  to  itvS  niiiscular  fibres. 

The  vessels    receiving    fibrous    [n-olongations   from    tijis   menihrane    ai-t»   tL<»  | 
aorta,   the  superior  vena  cava,   the   right  and  left  pulmonary  arteries,  and  tJi* 
four  pulmonary  veins.     As  the  inferior  vena  cava  enters  the  pericardium  tbroojEk 
the  central   tendon  of  the   Diaphragm   it  receives  no  covering  from  the  fibrous 
layer. 
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The  fiffom  layer  invests  the  heart,  and  is  tlien  rellerted  <^n  the  inner  surface  of 
the  pericardium.  It  consists,  tlierefore.  of  »  visceral  and  piuieial  jiortion.  The 
former  invests  the  surface  of  the  heart  and  the  commencement  of  the  great  vessels 
to  the  extent  of  two  inches  from  their  origin;  from  these  it  is  reflected  upon  the 
inner  surface  of  the  fibrous  layer,  lining,  below,  the  upper  surface  of  the  central 
tendon  of  the  Diaphragm.  The  serous  membrane  encloses  the  aorta  and  pul- 
monary artery  in  a  single  tube,  but  it  only  j>urtially  covers  the  superior  and 
inferior  vena  cava  and  the  four  pulmonary  veins.    Its  inner  surface  is  smooth  and 
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L  661.— rericardium,  from  tiehind.    (Fmin  the  »an;e  prcnarHtion  a»  Ihc  prfcodinp  flgufc.) 

glistening,  and  secretes  a  thin  fluid  which  serves  to  facilitate  the  movements  of  the 
heart. 

ArtencH  of  the  Pericnrtlwjn. -^The^e  are  derived  from  the  internal  mammary 
and  its  musculo-phrenic  branch  and  from  (he  descending  thoracic  aorta. 

Ntrves  f>f  thi'  Pericardium. — These  are  branches  from  the  vagus,  the  (ihrenic, 
and  the  sympathetic. 

The  Vemtitjial  Fohl  nf  the  Pirifuriltutn. — In  front  of  the  root  of  the  left  lung 
there  is  a  vertical  fibrous  hand,  the  vesfiyittl  fnld  of  Mar»halL  It  is  formed  by  the 
remnant  of  the  lower  part  of  the  trunk  of  the  left  innominate  vein,  which  after 
birth  became  obliterated,  between  the  branch  communicating  with  the  right 
innominate  vein  and  the  back  of  the  heart. 
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Stirgical  Anatomy. — Paracentesis  of  tin  >  pent-ardiuni  is  '?ometiines  re(|nire<l  in  ra^e*  i>t<ffu-l 
sioii  into  '\\s  cavity.  The  operation  is  l>e8t  [H/rioniierJ  in  the  tilth  iiiteny)stal  spiice,  itiir  iiicl  lol 
the  left  of  the  atemuni.  The  operation  has  l)een  perioruied,  however,  in  the  Iburlh,  MXlh.  an* 
seventh  spaces,  and  also  on  the  riirht  side  of  the  sternum. 

THE  HEART. 

The  Heart  ia  a  h(dlow  rauscnlar  organ,  of  a  conical  form,  placed  between  th 
lungs  and  en  closet!  in  the  cavity  of  the  jiericanli«mi. 

Position. — The  heart  is  placed  oblifjtiely  in  the  cbest:  i he  broad  attache*!  cad 
or  base,  is  directed  upward,  backward,  and  tu  the  right,  and  corresponds  to  tbi 


m 


L^'ji.-::; 
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Fic.  562.— Front  view  of  the  thorax.    The  lilw  nnd  aterntitn  are  represented  in  r«?li»tion  to  the  lung*,  h^rt^ 
anil  other  interoAl  orRans.  1.  Pulmonary  urinii'.  *.'    .\<.rtip  nriiict .  i.  Left  aurlculu-vtrntriculftr  orifice, 
auricutu-vemtricuiar  orifice. 

interi'al  lietwecn  the  fifth  and  eifjlub  dor.sal  vertebrsie ;  the  ape.x  is  dit 
downward,  forward,  and  to  the  left,  and  corresponds  to  the  space  between  ti 
cartilage  of  the  fifth  and  sixth  ribs,  three-cjuarters  of  an  inch  to  the  inner  side,  afl 
an  inch  and  a  half  below  the  left  nipple.  The  heart  is  plticed  behind  the  \(\ 
two-tbird.s  of  the  sternum,  and  projects  farther  into  the  left  than  into  the  ri| 
cavity  of  the  chest,  extending  from  the  meilian  line  about  three  inches  in 
former  tlireetion,  and  only  one  and  a  half  in  the  latter.  The  anterior  siirfjll 
of  the  heart  is  I'ound  and  convex,  directed  tipwai'd  antl  forward,  nnd  fonni 
chiefly  by  the  right  ventricle  and  part  of  the  left.  Its  posterior  surface  is 
tened  and  rests  upon  the  Diaphragm,  an<l  is  formed  chiefly  by  the  left  ventric 
The  right  border  is  long,  thin,  and  sharp;  the  left  border  short,  but  thick 
round. 
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Size. — The  heart  in  the  adtilt  measures  five  inches  in  lenirth,  three  inche.s  and 
a  half  in  breadth  in  the  broadest  part,  jin<l  two  inches  and  ii  hnlf  in  thickness. 
The  prevalent  weight,  in  the  male,  varies  from  ten  to  twelve  ounces  ;  in  the  female, 
from  eight  to  ten:  its  proportions  to  the  body  being  as  1  to  169  in  males.  1  to 
149  in  females.  The  heart  continues  increasing  in  weight,  and  also  in  length, 
breadth,  and  thickness,  up  to  an  advanced  period  of  life:  this  increase  ia  more 
marked  in  men  than  in  women. 

Component  Parts.— The  heart  is  subdivided  by  a  longitudinal  muscular  septum 
into  two  lateral  halves,  which  are  named  respectively,  from  iheir  p«»sition,  right 
and  left;  and  a  transverse  constriction  subdivides  each  half  of  the  organ  into  two 
cavities,  the  upper  cavity  on  each  side  being  called  the  (turicle,  the  hiwer  the  r*7i- 
trkie.     The  right  is  the  venous   side  of  the  heart,  receiving  into  its  auricle  the 
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BriMtle  paMieil  through 
Right  Auriatin-  VentrinUnr  nprvinfj 

Fig.  563.— The  right  auricle  and  ventricle  laid  open.  th«  aoteiior  wnlL«  of  tn^lh  la-ing  removed. 

dark  venous  blood  from  the  entire  body,  by  the  superior  and  intjerior  vena  cava 
and  coronary  sinus.  From  the  right  auricle  ihe  blood  passes  into  the  right 
ventricle,  and  frtuu  the  right  ventricle,  through  the  i)nlmr)!uiry  artery,  into  the 
lungs.  The  blood,  arterialized  by  its  passage  ihrongh  the  lungs,  'm^  returned  to 
the  left  side  of  the  heart  by  the  pulmonary  veins,  which  open  into  the  left  auricle; 
from  the  left  auricle  the  blood  j)asses  into  the  left  ventricle,  and  from  the  left 
ventricle  is  distributed,  by  the  aorta  and  its  subdivisions,  through  the  entire  body. 
This  constitutes  the  circulation  of  the  blood  in  the  adult. 

The  division  of  the  heart  into  four  cavities  is  indicated  by  grooves  upon  its 
surface.  The  great  transverse  groove  separating  the  auricles  from  the  ventricles 
is  called  the  Hurirulo-ventrieuhi)'  yrooff.  It  is  deficient,  in  front,  from  being 
crossed  by  the  root  of  the  pulmonary  artery.  It  contains  the  trunks  of  the 
nutrient  vessels  of  the  heart.  The  auricular  portion  occupies  the  base  of  the  heart, 
and  is  subdivided  into  two  cavities  by  a  median  septum.  The  two  ventricles  are 
also  separated  into  a  right  and  left  by  two  longitu<linal  furrows,  the  intf.rven- 
trit'iiiar  grooven^  which  are  situate*!  one  on  the  anteri<u'.  tlie  other  on  the  posterior 
surface  ;  these  extend  fnmi  the  bai*e  to  the  ape.x  of  the  organ,  the  former  being 
situated  nearer  tcj  tlie  left  border  of  the  heart,  and  the  latter  to  the  right.     It  fol- 


lo  exiimine  the  interior  of  the  right  auricle,  an  incisinn  should  lie  made  along  it«  ri/L'hl ' 
der  from  tlie  entrance  of  the  superiur  vena  cava  to  that  ul"  the  ijtlerit.>r.     A  scihuhI  cut  i*  in  _ 
maik'  from  the  centre  ui'  this  first  incision  to  the  tip  of  the  auricular  uppendix,  nnd  the  ft*[i»" 
rajjietl. 

The  Right  Auricle  is  a  little  larger  thau  the  left,  its  walls  fiotnewbat  ibinticr. 
measuring  about  one  line,  ami  its  cavit^MS  capable  of  containing  about  two<>uno<:s. 
It  consists  of  two  parts — a  principal  cavity,  or  sinuit  venosus,  and  an  ayfKmiiT 
auricuhv. 

The  ^inu^  is  the  large  qnadrangular  cavity  placed  between  the  two  venscavat: 
its  walls  are  extremely  thin  ;  it  is  eoiinected  Itelow  with  the  right  ventricle,  ami 
internally  with  the  left  auricle,  being  free  in  the  rest  of  its  extent. 

The  tippftuiix  min'fiilif\  mr  called  from  its  fancied  resemblance  to  a  dog's  ear. 
is  a  small  conical  muscular  pouch  the  margins  of  which  present  a  dentated  ed^c. 
It  projects  from  the  sinus  forward  and  to  the  left  side,  overlapping  the  rootof  tlie 
aorta. 

The  internal  surface  of  the  right  auricle  is  smooth,  except  in  the  appendix  und 
adjacent  part  of  the  anterior  wall  of  the  sinus  venosus,  where  it  is  thrown  into 
paraUel  ridges. 

It  presents  the  following  parts  for  examination : 

Superior  cava. 
Inferior  cava. 
Coroniiry  sinus. 


Openings 


Valves 


Eustachian. 


Foramina  Thehesii. 
1^  Aurictdo-ventricular. 


(  Coronary. 


Relics  of  fjxital  (  Annul  us  ovalis. 
struct  It  i*e        I  Fossa  ovalis. 
Mnsculi  pcctiiiati. 
Tuberculura  Loweri. 

The  nuperior  vena  cava  returns  the  blood  from  the  upper  half  of  the  body,  nnd 
opens  into  the  upi>er  and  back  part  of  the  auricle,  the  direction  of  its  orific<? being 
downward  and  forward. 

The  hiferior  vena  cava,  larger  than  the  superior,  returns  the  blo«>d  from  the 
iower  half  of  the  body,  and  opens  into  the  lowest  part  of  the  auricle  near  tLc 
'eptum,  the  direction  <d'  its  orifice  being  upward  and  inward.  The  direction  of 
a  current  of  blood  through  the  superior  vena  cava  would  conseqnentlv  be  toward 
the  auriculo-ventrictdar  orifice,  whilst  the  direction  of  the  blood  tlirough  the 
inferior  cava  would  be  towanl  the  auricular  septum.  This  is  the  normal  directii)n 
of  the  two  currents  in  fa-tal  life. 

The  tuhercufum  Loweri  is  a  small  projection  on  the  right  wall  of  the  auriclti, 
betwecti  the  two  vente  cavae.  It  is  most  distinct  in  the  hearts  of  (juarlrupetl';  in 
man  it  is  scarcely  visible.  It  wassupposetl  by  Lower  to  direct  the  blood  from  thf 
superior  cava  toward  the  aurieulo-ventricidar  opening. 

The  ronmarij  smuft  o[iens  into  the  auricle,  between  the  inferior  vena  cava  and 
the  auriculo-ventricular  o])ening.  It  returns  the  bhiod  from  the  substance 
of  the  heart,  and  is  protected  by  a  semicircular  fold  of  the  lining  membrane 
of  the  auricle,  the  coronary  valve.  The  sinus,  before  entering  the  auricle,  is 
consideraldy  dibited — nearly  to  the  size  of  the  end  of  the  little  finger.  It;* 
wall  is  partly  muscular,  and  at  its  junction  with  the  great  coronary  vein  i« 
somewhat  constricted  and  furnished  with  a  valve  consisting  of  two  unequal  seg- 
ments. 

The  foramina  TJiebeaii  are  numerous  minute  apertures,  the  mouths  of  small 
veins  (reuff'  cordis  minimiv),  which  open  on  varicuis  parts  of  the  inner  surface  of 
the  auricle.     Thev  return  the  blood  directlv  from  the  muscular  substance  of  the 
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heart.  Some  nf  these  foramina  are  mimite  depressions  in  the  walls  of  the  heart, 
presenting  u  closed  extremity. 

The  auncuh-ventritmlar  upenmfj  is  the  large  oval  aperture  of  communication 
between  the  auricle  and  the  ventricle,  tt>  be  presently  described. 

The  Euittavhian  vahe  is  situated  between  the  anterior  margin  of  the  inferior 
vena  ciiva  and  the  auriculo-ventrienhir  orifice.  It  is  semilunar  in  fonn,  its  convex 
murgin  being  attached  to  the  wall  nf  the  vein  ;  its  concave  niurgin,  which  is  free, 
terminating  in  two  cornua,  of  which  the  left  is  attached  to  the  anterior  edge  of 
the  annulus  ovalis,  the  right  being  lost  on  the  wall  of  the  auricle.  The  valve  is 
formed  by  a  duplicature  of  the  lining  membrane  of  the  auricle  containing  a  few 
musctilar  fibres. 

In  t/if  ftvtHS  this  valve  is  of  large  size,  and  serves  to  direct  the  bbmd  from  the 
inferior  vena  cava,  through  the  foramen  ovale,  into  the  left  auricle. 

In  the  adnH  it  is  occasionally  persistent,  and  may  assist  in  preventing  the 
refill X  of  blood  into  the  inferior  vena  cava;  more  commonly  it  is  small,  and  its 
free  margin  presents  a  cribriform  or  filamentous  appearance:  occasionally  it  is 
altogether  wanting. 

The  t'oronttrtf  valve  (valve  of  Thebesiius)  is  a  semicircular  fidd  <>f  the  lining 
membrane  of  the  auricle,  protecting  the  orifice  of  the  coronary  sinus.  It  prevents 
the  regurgitation  of  blood  into  the  sinus  during  the  contraction  of  the  auricle. 
This  valve  is  occasionally  double. 

The  foma  waits  is  an  oval  depression  corresponding  to  the  situation  of  the 
foramen  ovale  in  the  fcetus.  It  is  situated  at  the  lower  part  of  the  septum  auricu- 
larum,  above  and  to  the  left  of  the  orifice  of  the  inferioi-  vena  cava. 

The  annuhfn  oralis  is  the  prominent  oval  margin  of  the  foramen  ovale.  It  is 
most  distinct  above  and  at  the  sides ;  below,  it  is  deficient.  A  small  slit-like 
valv'ular  opening  is  occasionally  found,  at  the  upper  margin  of  the  fossa  ovalis, 
which  leads  upward  beneath  the  annulus  into  the  left  auricle,  and  is  the  remains 
of  the  aperture  between  the  two  auricles  in  the  fa?tU8. 

The  uiHSndi  pertinfiti  are  small,  prominent  muscular  columns  Avhich  run  across 
the  inner  surface  of  the  appendix  auricuhc  and  adjoining  jiortiou  of  the  wull  uf  the 
sinus.  They  have  received  the  imme  pectinati  from  the  fancied  resemblance  they 
bear  to  the  teeth  of  a  coujb. 

The  Right  Ventricle  is  triangular  in  form,  and  extends  from  the  right  auricle 
to  near  the  apex  of  the  heart.  Its  anterior  or  upper  surface  is  rounded  and 
convex,  and  forms  the  larger  part  of  the  front  of  the  heart.  Its  under  surface  is 
flattened,  rests  upon  the  Diaphragm,  and  forms  (uily  a  small  part  of  the  back  of 
the  heart.  Its  posterior  wall  is  formed  by  the  partition  between  the  two 
ventricles,  the  tteptum  iwutriculuniMy  the  surface  of  which  is  convex  and  bulges 
into  the  cavity  of  the  right  ventricle.  Its  upper  and  inner  angle  is  prolonged 
into  a  conical  pouch,  the  infumlilmhtm  or  cfmns  arterion^i^,  from  v^hich  ilie  pul- 
monary artery  arises.  The  walls  of  the  right  ventricle  are  thinner  than  those 
of  the  left,  the  proportion  between  them  being  as  1  to  3.  The  wail  is  thickest 
at  the  base,  and  gradually  becomes  thinner  toward  the  apex.  The  cavity,  which 
equals  that  of  tlie  left  ventricle,  is  capable  of  crmtaining  about  three  fluidounces,* 

To  examine  the  interior  of  the  right  ventricle,  an  incision  should  be  made  a  Uttle  to  the 
rijrlit  of  thti  anterior  interveiitrifHlar  groove  (rum  the  puhnoujiry  tirton  h*  the  uytex  of  tlie 
heart,  and  .should  1x3  (rarried  u[*  fmrn  thence  a  little  to  tlu^  right  ufthe  posterior  interventricular 
groove,  aj^  tar  lu*  the  auriculo-ventricuUir  oj>etiiDjr. 

The  following  parts  present  themselves  for  examination: 

.         .  f  Auriculo-ventricular. 

'^        ^'     [  Opening  of  the  pulmonary  artery. 
i  Tricuspid. 
I  Semilunar. 


Valves 


veutrir 


'  Morrant  Baker  says  that  "taking  the  means  of  varions  estimntc*,  it  may  lye  inferred  thai  each 
rkle  is  uble  to  contain  four  to  six  ounces  ofhlood"'  (Kirke'fi  FhyBioltM/y,  10th  edition,  p.  loiJ). 
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And  a  muscular  and  tendinous  apparatus  connected  wjtii  the  tricuspid  valve: 
Coluuiujii  earn  ere.  Chordae  tendineae. 

The  aurirnh-vcntncular  orifice  is  the  large  oval  aperture  of  communieatioii 
between  the  auricle  and  ventricle.  It  is  situated  at  the  hai*e  of  the  ventricle,  new 
the  right  border  of  the  heart.  The  opening  is  about  an  inch  in  diameter.'  ovtl 
fj'om  side  to  side,  surrojinded  by  a  fibrous  ring,  covered  by  the  lining  membnme 
of  the  heart,  and  rarher  larger  than  the  corresponding  aperture  on  the  left  sii 
being  sufliciently  large  to  admit  the  ends  of  four  fingeri?.  It  is  guarded  by 
tricuspid  valve. 

The  iiprning  of  the  pnlmoHart/  ttrt'n/  is  circular  in  form,  and  sitnated 
the   smnmit    of  the  conns    arteriosus,   close    to  the  septum    ventriculortim. 
i.s  placed  on  the  left  sdde  of  the  auriculo-ventricular  opening,  upon   the  nute 
aspect  of  the  heart.     Its  orifice  is  guarded  by  the  pulmonary  semilunar  viUv 

The  fnru»ind  7'afve  consistH  of  three  segments  of  a  triangular  or  trapezoi 
shape,  formed  by  a  duplicature  of  the  lining  membrane  of  the  heart,  strengthen!  _ 
by  a  layer  <ff  fibrous  tissue,  and  containing,  according  to  Kurschner  and  Senae, 
muscular  fibres.  These  segments  are  ctmnected  by  their  bases  to  the  auriculo* 
ventricular  orifice,  and  by  their  sitles  with  one  another,  so  as  to  form  a  continuous 
annular  membrane  which  is  attached  round  the  margin  of  the  auriculo- ventricular 
opening,  their  free  margins  and  ventricular  surfaces  aff»»r(ling  attachment  to  a 
niiiuber  of  delicate  tendinous  curds,  the  cJnrrdtr  ti'udhirtt:  The  largest  aiii 
movable  segmeut  is  placed  townrd  the  left  side  of  the  auriculo-vciitricular  oj 
interposed  l^etweeu  that  oi^ening  and  the  pulmoTiury  artery.  Another  segin 
corresptuids  to  the  fr<uit  of  the  ventricle,  and  a  third  to  its  posterior  wall, 
central  part  of  each  segment  is  thick  and  strong;  the  lateral  margins  are  tiiin  ami 
indented.  The  chordse  teudinea^  are  connected  with  the  adjacent  margins  of- the 
principul  segments  of  the  valve,  and  are  further  attached  to  each  segmeni  in  the 
fiinowing  milliner:  1.  Three  or  four  reiicb  the  attached  margin  of  each  se;:; 
where  they  are  continuous  with  the  auriculo-ventricuhir  ten<iinous  ring.  2.  <  '■ 
four  to  six  in  number,  are  attached  to  the  central  thickened  part  of  each  segrae; 
3.  The  most  numerous  an<i  finest  are  connected  with  the  marginal  portion  <if 
segment. 

The  t'ofttmncE  rarneiv  are  the  rounded  muscular  columns  which  [iroject  frn 
nearly  the  whole  of  the  inner  surface  of  the  ventricle,  excepting  near  the  openi 
of  the  pulmonary  artery,  where  the  wall  becomes  smooth.  They  may  be  clas'^ific 
according  to  their  mode  of  connection  with  the  ventricle,  into  three  sets:  The  fi 
set  merely  form  prominent  ridges  on  the  inner  surface  of  the  ventricle,  lici 
attached  by  their  entire  length  on  one  side,  a^i  well  as  by  their  extremities;  ll 
second  .set  are  attached  by  their  two  extremities,  but  are  free  in  the  rest  of  lb' 
ixtent  ;  whilst  the  thinl  set  [muHcnii  /ttt/nlhreti),  three  or  four  in  number, 
ttaclied  by  one  extremity  to  the  wall  of  the  heart,  the  op]M)site  extremity  givii 
attachment  to  the  chorda'  teinlhtai'. 

The  sfmilunar  vahi's,  three  in   number,-  giuird  the  orifice  of  ihe  pulmoni 
artery.     They  consist  of  three  .semicircular  folds,  two  anterior  (right  and  left) 
one  posterior,  formed  by  a  duidicature  of  the  lining  membrane  strengthened 
fibrous    tissue.     They  are   attached   by  their  convex  margins  tu   the  wall  of 
artery  at  its  junction  w  ith  the  ventricle,  the  straight  border  being  free,  and  direct 

'  III  till'  Patfmlaffir'tt  TidnmctiojiH,  vftl,  vi.  p.  119,  Dr.  Pe.'ux>ck  has  piven  wujie  cmx-fnl  n?sear»hw 
npon  the  wfiglit  and  dimetisinns  of  the  tieart  in  ht'aUh  and  difH^ise-     Ho  stntt.'s,  us  th«?  rrsiilt  "f  ht« 
in  vent  iffjit  ions,  that  in  iht*  he:ilthv  itiliilt  heart  the  rif^ht  aiiriculo-ventritiihir  afi^rture  hn- 
cuinrerfni'e  of  rt-iA  lines,  or  ii^  inches;  the  left  fiuriculo-ventruMdur  .njferture,  a  nu-an  ■ 
of  -t-1.3  lines,  or  3^^  im-he?.;    the  pulmonic  oritice.  of  40  lines,  or  3^]  inchrs;  and  the  ini. 
of  'io.^  lines,  or  ^Wf  inehen;    but  the  diinenHiouH  of  tlie  orilicfs  varied  greatly  in  dilier 
the  auriculo-ventricular  aj^ertiire  having  a  range  of  from  4o  to  tMt  lines,  and  the  others  in  I 
proportion. 

'  The  pulmonary  senriilunar  valves  have  been  found  to  be  two  in  number,  intUmd  of  thnjc  ( t»r. 
Haml,  of  St,  Paul,  Minn.,  in  the  SoHh-Wt-Alern  Med.  nttd  Stiig,  Jour.,  July,  1873),  six)  th«  ma» 
variety  is  more  frequently  noticed  in  the  aortic  semilunar  valves. 


upward  in  the  coarge  of  the  vessel,  against  the  sides  of  which  the  valve-Haps  are 
pressed  during  the  passage  of  the  blood  along  the  artery.  The  free  margin  of  each 
is  somewhat  thicker  than  the  rest  of  the  valve,  is  strengthened  by  a  bundle  of 
tendinous  fibres,  ami  presents  at  its  middle  a  small  projecting  thickened  nodule 
called  corpus  AnintiL^  From  this  nodule  tendinous  fibres  radiate  through  the  valve 
to  its  attached  margin,  and  these  fibres  form  a  constituent  jiart  of  its  substance 
throughout  its  whole  extent,  excepting  two  narrow  lunated  portions  placed  on 
each  side  of  the  nodule  immediately  behind  the  free  margin;  here  the  valve  is 
thin  anil  formed  merely  by  the  lining  membrane.  During  the  passage  of  the 
blood  along  the  pulmonary  artery  these  valves  are  pressed  against  the  sides  of  the 
cylinder  and  the  course  of  the  blood  along  the  tube  is  uninterrupted  ;  but  during 
the  ventricular  diastole,  when  the  current  of  blood  along  the  pulmonary  artery 
is  checked  and  partly  thrown  back  by  its  elastic  walls,  these  valves  become 
immediately  expanded  and  effectually  close  the  entrance  of  the  tube.  When  the 
valves  are  closed  the  lunated  portions  of  each  are  brought  into  contact  with  one 
another  by  their  opposed  surfaces,  the  three  corpora  Arantii  filling  up  the  small 
triangular  space  that  would  be  otberw  ise  left  by  the  approximation  of  the  three 
semilunar  valves. 

Between  the  semilunar  valves  and  the  commencement  of  the  pulmonary  artery 
are  three  pouches  or  dilatations,  one  behind  each  valve.  These  are  the  pulmonary 
sinuses  (stnuscH  of  Vahah'd),  Similar  sinuses  exist  between  the  semilunar  valves 
and  the  commencement  of  the  aorta;  they  are  larger  than  the  pulmonary  sinuses. 
The  blood,  in  its  regurgitation  toward  the  heart,  fin<ls  its  way  into  these  sinuses, 
and  80  shuts  down  the  valve-flaps. 

In  onler  to  examine  the  interiur  of  the  left  aurirle,  nuike  an,  incision  nn  ih<^  posleriur  surface 
of  tljt»  auricle  from  the  pulinonarv  veins  (»n  one  side  t<i  those  on  the  other,  the  incision  bctinK 
carried  a  little  wiiy  into  the  vessels.  Make  another  incision  from  the  middle  of  the  horizoutul 
one  to  the  appendix. 

The  Left  Auricle  is  rather  smaller  than  the  right :  its  walls  thicker,  measuring 
about  one  line  and  a  half;  it  consists,  like  the  right,  of  two  parts,  a  principal  cavity 
or  sinuM  and  an  (tppctidtx  ^turicuhe. 

The  Kmus  is  cuboidal  in  form,  and  concealed  in  front  by  the  pulmonary  artery 
and  aorta ;  internally,  it  is  separated  from  the  right  auricle  by  the  septum  auricu- 
larum ;  behind,  it  receives  on  each  side  the  pulmonary  veins,  being  free  in  the  rest 
of  its  extent. 

The  appendix  auriouhjF  is  somewhat  conatrictetl  at  its  junction  with  the  auricle  ; 
it  is  longer,  narrower,  and  more  curved  than  that  of  the  right  side,  and  its  margins 
more  deeply  indented,  presenting  a  kind  of  foliated  appearance.  Its  direction  is 
forward  and  toward  the  right  side,  overlapping  the  root  of  the  pulmonary  artery. 

The  following  parts  present  themselves  for  examination : 

The  openings  of  the  four  pulmonary  veins. 
Atiriculo-ventricular  opening, 
MuscuH  |ieetinati. 

The  pnlmonarif  vchi^,  four  in  number,  open,  two  into  the  right,  and  two  into 
the  left  side  of  the  auricle.  The  two  loft  veins  frequently  terminate  by  a  common 
opening.     They  are  not  provided  with  valves. 

The  anricuio-vtintriettiar  openitig  is  the  large  oval  aperture  of  communication 
between  the  auricle  and  ventricle.  It  is  rather  smaller  than  the  corresponding 
opening  on  the  opposite  siile  (see  note,  page  974). 

'  In  former  editions,  aa  well  as  in  other  text-book^  on  anatoraj,  theae  little  nodules  luive  l»wn 
described  n»  tihro-cartilnffinou!*  in  titnicturc.  At  my  reijUPst,  Dr.  I^  L'rwnicr  Lancsustcr,  Dcnionstmtor 
of  Anfttomy  Rt  .St.  (»e<»i>:f's  [l'»spit:tl,  has  invfstifi^iUfcd  this  subject,  and  n'|K>ri.s  that  the  "TOrpora 
Arantii"  appear  to  con6i^t  of  bundles  of  interlacing conn*x*tive-tis«ne  tihri^swith  branched  connect ive- 
ttwue  cells,  and  some  ft'W  ehiKtic  tibres.  Occasionally  a  rnnnded  ctdl,  with  indi.siinct  cafwule,  rcKem- 
bling  acarlilage-cell  wni^secn  ;  but  there  were  not  many  of  them.  At  the  free  edge  of  the  wirpU!?  the 
structure  is  denser,  there  Insing  a  lar>»er  projinrlion  of  iibres  to  (x-lls  than  in  the  lentral  [lorlion.  He 
thinks  the  structure  of  the  corpus  should  be  put  down  oa  fibrous  and  nut  libru-curtiiaginuuti. 
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The  musfult  pevtlnati  are  fower  in  number  and  smaller  than  on  the  right  suit?; 
they  are  tjonfined  to  the  inner  surriiee  of  the  afipentlix. 

On  the  inner  surface  of  the  septum  auricularum  may  be  seen  a  lanat«4 
impression  bounded  beli>w  by  a  erescentic  ridge  the  concavity  of  which  is  tnmed 
upward.     The  depression  is  just  above  the  fossa  ovalis  in  the  right  auricle. 

To  examiiK'  the  interior  of  the  left  ventricle,  mttke  an  inciston  a  little  to  tlie  left  of  the 
anterior  interveutrieular  groovt;  from  the  base  to  the  apex  uf  the  heurt,  and  carr)'  it  up  frnio 
thenoe,  a  little  to  the  left  of  the  posterior  interventricular  groove,  neaj*ly  as  far  a»  the  aurirulr> 
ventritulur  ^^rmtve. 

The  Left  Ventricle  is  longer  ancl  more  conical  in  shape  than  the  n^w 
ventricle.     It  forms  a  small   part  uf  the  left  side  of  the  anterior  surface  oi  tin- 


lirijttff  panDfd  throuph  left 
anriculo-rentricuhr  opnuitg. 


Patted  through  aortic  opening. 


Fig.  561.— The  left  auriole  and  venlricle  Iwld  open,  Hie  posterior  wnlla  of  Ixjlh  being  rcmovixt 


heart,  and  a  considerable  part  of  its  posterior  surface.  It  also  forma  the  anomf 
the  heart  by  its  projection  beyond  the  right  ventricle.  Its  walls  are  much  tliicker 
than  those  of  the  right  side,  the  proportif>n  being  as  S  to  1.  They  are  also  thickcMi 
in  the  broadest  part  of  the  ventricle,  becoming  gradually  thinner  toward  the  biise, 
and  also  toward  the  ape.x,  which  is  the  thinnest  part. 

The  following  parts  present  themselves  for  examination  : 

f  Auriculo-ventricular.  ^  ,       j  Mitral. 

^''^^^^t  Semilunar. 
Columnte  carneae. 


,^       .  ivuricui 

"P^-'^S'l  Aortic. 

Chordae  tendineae. 


The  aunculo-ventrvmlar  opening  is  placed  below  and  to  the  left  of  the  aortic 
orifice.  It  is  a  little  Rmaller  than  the  corresponding  aperture  of  the  opposite  side, 
and.  like  it,  is  broader  in  the  transverse  than  in  the  antero-posterior  diameter.  It 
is  surrounded  by  a  ilen.si'  libroiis  ring,  covered  by  the  lining  membrane  of  the 
heart,  and  guarded  by  the  mitral  valves. 

The  aortic  opening  is  a  circular  aperture  in  front  and  to  the  right  side  of  the 
auriculo-ventricular,  from  which  it  is  separated  by  one  of  liie  segments  of  the 
mitral   valve.     Its  orifice  is  guarded  by  the  semilunar  valves. 
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The  mitral  valve  is  attached  in  tlie  circumference  of  the  auriculo-ventrieular 
orifice  in  the  same  way  tliat  the  tricu.s|(iii  valve  \»  on  the  opposite  side.  It  is 
formed  by  a  duplicatme  of  the  lining  niembraiie  strengthened  by  fibrous  tissue,  and 
Cfjn tains  a  few  muscular  fibres.  It  is  larger  in  size,  thicker,  and  altogether  stronger 
than  the  tricuspid,  and  consists  of  two  segments  of  une(iual  size.  The  larger  seg- 
ment is  placed  in  front,  between  the  auriculo-ventrieular  and  aortic  orifices,  and 
is  said  t»»  prevent  the  filling  of  the  aorta  durinfr  the  distennion  of  the  ventricle. 
Two  smaller  segments  are  usually  found  at  the  angles  of  junction  of  the  larger. 
The  mitral  valve-flaps  are  furnished  with  chordie  tendinei^,  the  mode  i>f  attach- 
ment of  which  is  precisely  similar  to  that  of  those  on  the  right  side,  but  they  are 
thicker,  stronger,  and  less  numerous. 

The  semihinar  vah'emt  surround  the  orifice  of  the  aorta;  two  are  posterior  (right 
and  left),  and  one  anterior:  they  are  similar  in  structure  and  in  their  mode  of 
attachment  to  those  of  the  pulmonary  artery.  They  are,  however,  larger,  thicker, 
and  stronger  than  those  of  the  right  side,  the  lunulne  are  more  distinct,  and  the 
corpora  Arantii  larger  and  more  prominent.  Between  each  valve  and  the  cylinder 
of  the  aorta  is  a  deep  depression,  the  mius  aorttei  (sinuses  of  Valsalva) ;  they  are 
larger  than  those  of  the  root  of  the  pulmonary  artery. 

The  t'olammjp  earnecp  admit  of  a  subdivision  into  three  sets,  like  those  upon  the 
right  side,  but  they  are  smaller,  more  numerous,  and  present  a  dense  interlace- 
ment, especially  at  the  apex  and  upon  the  posterior  wall.  Those  attached  by  one 
extremity  only,  the  mugculi  papillares,  are  two  in  number,  being  connected  one  to 
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Fig.  SA5.— Section  of  the  be«rt,  showing  ihv  internuriculnr  nnd  hit^nrentrictilar  septa. 

the  anterior,  the  other  to  the  posterior  wall ;  they  are  of  large  size,  and  terminate 
by  free  rounded  extremities  from  which  the  chordap  tendineje  arise. 

The  septum  between  the  two  ventricles  is  thick,  especially  below  (Fig,  565). 
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destitute  of  miiscul 
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At  ita  upper  part  it  stiililenly  taper:*  off  ami  becomes  destitute  ot  muscu 
cunsisting  only  of  fibrous  tissue  covered  by  two  layers  of  endocardium,  and  oo  liip 
right  side  also  covered  l>v  one  of  tbe  fiaps  of  the  tricuspid  valve.  It  is  contimied 
upward,  and  fitrnas  the  septum  between  the  aortic  vestibule  and  the  right  auncle. 
It  is  derive<l  from  the  lower  part  of  the  aortic  septum  of  the  foetus,  and  an  almnrnud 
communication  may  exist  at  this  part  owing  to  defective  development  of  thi* 
septum. 

The  Endocardium  is  a  thin  membrane  which  bnes  the  internal  surface  of  ihi< 
heart ;  it  fissists  in  formin|^  the  valves  by  its  reduplications,  and  is  continuniiHi»itli 
the  lining  membrane  of  the  great  blood-vessels.  It  is  a  smooth,  fraui»pan»nt 
membrane,  giving  to  the  inner  surface  of  the  heart  its  glistening  appearance.  It 
is  more  opa»iue  on  the  left  than  on  the  right  side  of  the  heai't,  thicker  in  the 
auricles  than  in  the  ventricles,  and  thickest  in  the  left  auricle.  It  is  thin  ou  ilie 
mtisculi  pectinati  and  on  the  columna?  carnea',  but  thicker  on  the  smooth  ftart  of 
the  auricular  and  ventricular   walls   and  on   the  tips  of  the  musculi   papilhir». 

Structure. — The  heart  consists  of  muscular  fibres  and  of  fibrous  rings  \»hjcll 
serve  for  their  attachment. 

The  /fY>rrtW«  ri7j/;s surround  the  auriculo-ventricular  and  arterial  orifices :  tliey 
stronger  upon  the  left  than  ou  the  right  side  of  the  heart.     The  auriculo-ventricti! 
rings  serve  for  the  attachmeut  of  the  muscular  fibres  of  the  auricles  and  ventrid 
and  also  for  the  mitral   and   tricuspid  valves;   the  ring  on  the   left  side  is  ch 
connected  by  its  right  margin  with  the  aortic  arterial  ring.     Between  these  an* 
the  right  auriculo-ventricular  ring  is  a  mass  of  fibrous  tissue,  and  in  some  "f  '' 
larger  animals,  as  the  o.x  and  elephant,  a  nodule  of  bone. 

The  fibrous  rings  surrounding  the  arterial  orifices  serve  for  the  altachnunc  •►! 
the  great  vessels  and  semilunar  valves.  Each  ring  receives,  by  its  ventricular 
margin,  the  attachment  of  the  muscular  fibres  of  the  ventricles  ;  its  opposite  mJir^jin 
presents  three  deep  semicircular  notches,  witbiu  which  the  middle  coat  nf  the 
artery  (which  presents  three  convex  semicircular  segments)  is  firmly  fixed,  flir 
attachment  of  the  artery  to  its  fibrous  ring  being  strengthened  by  the  thin  celbjUr 
coat  and  serous  membrane  externally  and  by  the  endocardium  within.  It  i.i 
opposite  the  margins  of  these  semicircular  notches,  in  the  arterial  rings,  that  tit- 
endocardium  by  its  reduplication,  forms  the  semilunar  valves,  the  fibrous  structure 
of  the  ring  being  cuntinued  into  each  of  the  segments  of  the  valve  at  this  part. 
The  middle  coat  of  the  artery  in  this  situation  is  thin,  and  the  sides  of  rhf  m-^A 
are  dilated  to  form  the  sinuses  of  Valsalva, 

The  muxeuhir  atracture  of  fhe  heart  consists  of  bands  of  fibres  whun  |ut-riii 
an  exceedingly  intricate  interlacement.  They  are  of  a  deep  red  color  and  marke«l 
with  transverse  atriie  (page  07). 

The  muscular  fibres  of  the  heart  admit  of  a  subdivision  into  two  kinds.  tho«.'<»f 
the  auricles  and  those  of  the  ventricles,  which  are  quite  independent  of  «iii»? 
another. 

Fthren  of  the  Auricles. — These  are  disposed  in  two  layers — a  superficial  lav cr 
common  to  both  cavities,  and  a  dee|>  layer  proper  to  each.  The  superficial Jihrtt 
are  more  distinct  on  the  anterior  surface  of  the  auricles,  across  the  bases  of  which 
they  run  in  a  transverse  direction,  forming  a  thin,  but  incomidete  layer.  Some  of 
these  fibres  pass  into  the  septum  auriculariim.  The  internal  or  dvejj  jfibra  proper 
to  each  auricle  consist  of  two  sets,  looped  and  annular  fibres.  The  looped  fibrt* 
pa.ss  upward  over  each  auricle,  being  attached  by  two  extremities  to  the  corre- 
sponding auriculo-ventricular  rings  in  front  and  behind.  The  annular  jibr€» 
surround  the  whole  extent  of  the  ujipendices  auriculartim.  and  are  continued  upon 
the  walls  of  the  ven;c  cavre  and  coronary  sinus  ou  the  right  side,  and  upon  the 
pulmonary  veins  on  the  left  side,  at  their  connection  with  the  heart.  In  the 
appendices  they  interlace  with  the  longitudinal  fibres. 

The  fibres  of  the  ventricles  are  arranged  in  an  exceedingly  complex  miinner. 
anil  the  accounts  given  by  various  anatomists  diff'er  considerably.  This  is  pmbahly 
due  partly  to  the   fact  that   the   various  layei*s  of  muscular  fibre  of  which  the 
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heart  is  said  to  be  compased  are  not  mdependeiit,  but  tbeir  fibres  are  interlaceil 
to  a  considerable  extent,  and  therefore  any  separation  into  layers  must  be  to 
a  great  extent  artificial ;  and  also  no  doubt  partly  due  to  the  fact,  pointed  out  by 
Henle,  that  there  are  varieties  in  the  arrani^enient  due  to  individual  differences. 
If  the  epicardium  (visceral  layer  of  pericardium)  and  the  subjacent  fat  is  removed 
from  a  heart  which  has  been  subjected  to  prohmged  Imilinp,  so  as  to  dissolve  the 
connective  tissues,  the  sujierficial  fibres  of  the  ventricles  will  be  exposed.  They 
will  be  seen  to  commence  at  the  base  of  the  heart,  where  they  are  attached  to 
the  tendinous  rings  around  the  orifices,  and  to  ]*ass  oblifjuely  downward  toward 
the  apex»  with  a  direction  from  right  to  left.  At  the  apex  the  fibres  turn  suddenly 
inward,  forming  what  is  called  the  vortfx,  into  the  interior  of  the  ventricle.  On 
the  back  of  the  heart  it  will  be  seen  that  the  fibres  pass  continuously  from  one 
ventricle  to  the  other  over  the  interventricular  groove  ;  and  the  same  thing  will  be 
noticed  on  the  front  of  the  heart  at  the  upper  and  htwer  end  of  the  anterior 
interventricular  groove,  but  in  the  middle  portion  of  this  groove  the  fibres  passing 
from  one  ventricle  to  the  oiher  are  interrupted  by  fibres  emerging  from  the  septum 
along  the  groove  ;  many  of  the  superficial  fibres  pass  in  also  at  this  groove  to  the 
septum.  The  vortex  is  produced,  as  stated  above,  by  the  sudden  turning  inward 
of  the  superficial  fibres  in  a  peculiar  spiral  manner  into  the  interior  of  the 
ventricle.  Those  fibres  which  descendeil  on  the  posterior  surface  of  the  heart 
enter,  at  the  vortex,  the  left  ventricle,  and,  ascending,  form  the  posterior  part  of  the 
inner  layer  of  muscular  fibres  lining  this  cavity  and  the  right  (posterior)  musculus 
papillaris  ;  those  fibres  which  descend  on  the  front  of  the  heart,  and  which  j>ass  to 
the  apex,  also  pass,  at  the  vortex,  into  the  interior  of  the  ventricle,  where  they  foi-m 
the  remainder  of  the  innermost  layer  of  the  ventricle  and  the  left  (anterior) 
musculus  papillaris.  The  fibres  forming  the  inner  layer  of  the  wall  cd'  the  ventricle 
ascend  to  be  attached  to  the  fibrfuis  rings  around  the  orifices. 

By  dissection  these  superficiiil  fibres  may  be  removed  as  a  thin  stratum,  and  it 
will  then  be  found  that  the  ventricles  are  made  up  of  oblique  fibres  superimposed  m 
layers  one  on  the  top  of  another,  and  assuming  gradually  a  less  obli<(ue  direction  as 
they  pa^s  to  the  middle  of  the  thickness  of  the  ventricular  wall,  so  that  in  the  centre 
of  the  wall  the  fibres  are  transverse.  Internal  to  this  central  transverse  layer  the 
fibres  become  oblique  again,  but  in  the  opposite  direction  to  the  externa!  ones.  This 
division  into  distinct  layers  is,  however,  to  a  great  extent  artificial,  as  the  fibres 
pass  across  from  one  layer  to  another,  and  have  therefore  to  be  divided  in  the 
dissection,  and  the  change  in  the  direction  of  the  fibres  is  very  gradual.  These 
oblic|ue  fibres  commence  above  at  the  fibrous  rings  at  the  base  of  tlie  heart,  and, 
descending  toward  the  apex,  they  enter  the  septum  near  its  lower  end.  In  the 
septum  the  fibres  which  form  the  left  ventricle  may  be  traced  in  three  directions: 
1.  Some  pass  upward  to  be  attached  to  the  central  fibro-cartilage.  2.  (hhers 
pa.ss  through  the  septum  to  become  continuous  w  itli  the  fibres  of  the  right  ventricle. 
3.  The  remainder  pass  through  the  septum  to  encircle  the  ventricle  as  annular 
fibres.  Of  the  fibres  of  the  right  ventricle,  some  on  entering  the  septum  |tass 
upward  to  be  attached  to  the  central  fihr*>-cartilage ;  some,  entering  the  septum 
from  behind,  pass  forward  to  become  continuous  with  the  fibres  on  the  anterior 
surface  of  the  left  ventricle ;  and  others,  entering  in  front,  pass  backward  to  join 
the  fibres  on  the  posterior  wall  of  the  left  ventricle.  The  septum  therefore  consists 
of  three  varieties  of  fibres — viz.  annular  fibres,  special  to  the  left  ventricle; 
ascending  fibres,  derived  from  both  ventricles  and  asceniling  through  the  septum 
to  the  central  fibro-cartilage  ;  and  decussating  fibres,  denve<l  from  the  anterior  wall 
of  one  ventricle  and  passing  to  the  posterior  wall  of  the  other  ventricle,  or  from 
the  posterior  wall  of  the  right  ventricle  and  pa.ssing  to  the  anterior  wall  of  the  left. 
In  addition  to  these  fibres  there  are  a  considerable  number  which  appear  to 
encircle  both  ventricles  and  which  pa.ss  across  the  septum  without  turning  into  it. 

Vessels  and  Nerves. — The  tirtrn't's  sujiplying  the  heart  are  the  left  or  anterior 
and  right  or  posterior  coronary  (page  .'44). 

The  vcing  accompany  the  arteries,  and  terminate  in  the  right  auricle.     They  are 
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tbe  anterior,  posterior,  left  and  right  cardiac  veins,  the  right  or  small  ami  the  I 
or  great  coronary  sinuses,  ami  the  venje  cordis  mi nim:e  ((vwa'  Thehenii)  ( j^age  tiT'.*). 

The  l(/mphati'c8  teriiiinate  iu  the  tlioraeic  and  right  lymphatic  ducts. 

The  nerves  are  derived  from  the  cardiac  j)lexuses.  which  are  formed  partly  1 
the  cranial  nerves  ami  partly  from  the  syuipathetic.     They  are  freely  distribai 
both  on  the  surface  and  in  the  substance  of  the  heart,  the  separate  filamente 
furnished  with  small  ganglia. 

Surface  Form.— In  ord^r  to  show  the  pxtent  n\'  the  heart  in  rdation  to  the  front  of  tlw 
chest,  draw  a  line  Ironi  the  lower  border  of  the  secuiid  lelt  eostal  eartilagc,  one  inoli  Qntu  tbr 
eterntiiii,  to  the  upper  border  of  the  third  right  costal  cjirtilage,  half  au  int-h  from  the  sttfmoife 
Tijis  represei]t.s  the  biuMO  line  or  upper  limit  of  the  or^ari,  Take  a  ])oint  an  inch  and  a  half 
below  and  threc-<|uartei's  of  an  inch  mtcriial  to  the  Ictl  nipple— that  is,  about  three  and  a  Half 
inches  to  the  left  of  the  nicJian  line  of  the  iHidy.  This  represents  the  aj>ex  of  the  hiaii 
Draw  a  hoe  from  this  anex-ixjiiit,  with  a  slight  convexity  downward,  ro  the  junction  of 
seventh  rii-tht  costal  cartiaiL'e  to  the  sterimm.  This  represents  the  lower  liiuit  of  the 
Join  the  rii^ht  extremity  of  the  first  line — that  is,  the  base-line— with  the  rijL'ht  cxtrei 
this  line — that  is,  to  the  seventh  riirht  ehundro-stenia!  joint — with  a  Kli^rht  curve  outti 
that  it  prujeetH  about  an  inch  and  a  lialf  from  the  middle  I'me  of  the  Kiennim.  Liii^tly, 
let\  extremity  of  the  basedine  and  the  iipex-point  by  a  liire  eurved  sHthtly  to  the  left. 

The  position  of  the  various  oritiees  is  as  follows:    viz.   the  pulmonary  orifit*e  i»  sitiMtnl  u 
the  upper  atigle  formed  by  the  artieidation  of  the  third  Ici't   costal  eiirtiiaue  witlj  the  sternoDx 
the  aortic  orifice  is  a  little  below  and  internal  to  this,  behind    the  Icil  border  of  tlie  st4 
close  to  the  artieulattofi  td'  the  tliird  left  costal  cartilage  to  this  bone.     The  left  jmricnlo-t 
ular  opening  is  bekiiid  the  sternum,  rather  to  the  left  of  the  median  line,  and  opposi.^ 
fourth  costal  cartilages.     The  right  auricnlo-ventrieular  opening  is  a  little  lower,  opposite 
fourth  interspace  and  in  the  middle  line  of  the  body. 

A  portion  of  the  area  of  the  heart  thus  nitipiwd  out  is  mu'overed  by  Inner,  and  thcrrT* 

Snves  a  dull  note  on  percussion;  the  remainder,  liein.tr  overlappcil  by  the  lung,  ^ves  a  nton- 
ess  re^jnant  note.      The  tbnner  is  known  jis  the  area  of  suoerificial  cardiac  dulnes^  ;     ilic  Utt*— 
as  the  area  of  deep  cardiac  dulnes.^.     The  areaof  sai>erHcial  eanliae  dnlncss  is  included  belwt<t^ 
a  hue  drawn  frmn  the  centre  of  the  stermim,  k'tween  the  fonrlh  cwtal  cartilages,  to  the  aj«cx 
of  the  heart  and  a  line  drawn  from  (he  name  [loint  d*)wn  the  lower  third  of  the   middle  line  of 
the  stermiui.     Below,  this  area  merges  inttt  the  didness  which   corrcsptmds  to  the  liver. 
Latham  lays  down  the  following  rule  as  a  sufficient  l^^vctical  guide  for  the  definition  of  the  ; 
tion  of  the  heart  which  is  uncovered  by  lang  or  pleura :    "  ^!itke  a  circle  of  two  inelies  in  da 
eter  round  a  point  midway  between  the  nipple  and  the  end  of  the  sternum,'"  that  is.  the  gUdlulu 

Peculiarities  in  the  Vascular  System  of  the  Foetus. 

The  chief  peculiarities  in  the  heart  of  the  foetus  are  the  direct  commtinicatlc 
between  the  two  auricles  through    the  foramen  ovale  and  the   large  si^e   of  tli 
Eustachian  valve.     There  are  also  several  minor  peculiarities.      Thus,  the  politic 
of  the  heart  is  vertical  nntil  the  fourth  month,  when  it  commences  to  its.*4uine 
oblique  direction.     Its  size  is  also  very  consiilcrable  as  compared  with  the  bodv, 
proportion  at  the  second  month  being  1  to  50;  at  birth  it  is  as  1  to  120;    whil 
iu  the  adult  the  average  is  about  1  to  ItJO.     At  an  early  period  of  fit.«tal   life 
auricular  portion  of  the  heart  is  larger  than  the  ventricnhir,  theri^ht  auricle  bein 
more  capacious  than  the  left ;  but  toward  birth  the  ventricular  portion  becotoe 
the  larger.     The  thickness  of  both  ventricles  is  at  first  about  etpial,  Imt   towarill 
birth  the  left  becomes  much  the  thicker  of  the  two. 

The  foramen  ovale  is  situated  at  the  lower  and  back  part  of  the  septum  auricq 
larnra,  forming  a  communication  between  the  auricles.  It  remains  as.  a  free  on 
opening  from  the  time  of  the  formation  of  the  auricular  septum  (about  the  ei/^htA 
week)  until  the  middle  period  of  foptal  life.  About  this  period  a  fold  gr*ym»  op 
from  the  posterior  wall  of  the  auricle  to  the  left  of  the  foi^men  ovale,  and  adrancN 
over  the  opening  so  as  to  form  a  sort  of  valve,  which  allows  the  bbiod  to  pus.**  tiftif 
from  the  right  to  the  left  auricle,  and  not  in  the  opj>osite  direction. 

The  Euatachlan  valvv  is  developed  from  the  anterior  border  of  the  inferior TeM 
cava  at  its  entrance  into  the  auricle.  It  is  directed  upward  on  the  k-ft  side  of  ikt 
opening  of  this  vein,  and  serves  to  direct  the  blood  from  the  inf*"-i"»^  •.■■••  — >» 
through  the  foramen  ovale  into  the  left  auricle. 

The  peculiarities  in  the  arterial  system  of  the  foetus  are  the  r.  : 
between  the  pulmonary  artery  and  the  descending  aorta  by  meana  .  , 
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atttrioaui,  anil  the  cnraraiinicatifin  between  the  internal  iliac  arteries  and  the 
placenta  by  means  of  the  umbilival  arteries. 

The  liut'tm  at'teriosus  is  a  short  tube,  about  half  an  inch  in  length  at  birth,  and 
of  the  diameter  of  a  goosequill.  In  the  early  condition  it  forms  the  eontiriiiation  of 
tlte  pulmonary  artery,  and  opens  into,the  descending  aorta  just  below  the  origin 
of  the  left  subclavian  artery,  ninl  so  conducts  the  chief  part  of  the  blood  from  the 
right  ventricle  into  (his  vessel.  When  the  branches  of  the  pulnnmary  artery  have 
become  larger  relatively  to  the  ductus  arteriosus,  the  latter  is  chiefly  connecte«l 
to  the  left  pulmonary  artery;  and  the  fibrous  cord,  which  is  all  that  remains 
of  the  ductus  arteriosus  in  later  life,  will  be  found  to  be  attached  to  the  root  of 
that  vessel. 

The  unibilical  or  hfpogastric  arteries  arise  from  the  internal  iliacs,  in  addition 
to  the  branches  given  off'  from  those  vessels  in  the  adidt,  Ascending  along  the 
sides  of  the  bladder  to  its  fundus,  they  pass  out  of  the  abdomen  at  the  umbilicus, 
and  are  continued  along  the  umbilical  cord  to  the  placenta,  coiling  round  the 
umbilical  vein.  They  return  to  the  placenta  the  blood  which  has  circulated  in 
the  system  of  the  feel  us. 

The  peculiarity  in  the  venous  system  of  the  fiietus  is  the  communication  estah- 
lisheil  between  the  placenta  and  the  liver  and  portal  vein  through  the  umbilical 
vein,  and  the  inferior  vena  cava  through  the  ductus  venosus. 


I 


I 


I 


F<ETAL    ClIterLATlON. 

The  blood  destined  for  the  nutrition  of  the  foetus  is  carried  from  the  placenta 

to  the  ftjetus,  along  the  umbilical  cord,  hy  the  umbilical  vein.  The  umbilical  vein 
enters  the  abdomen  at  the  umbilicus,  and  passes  upward  along  the  free  margin 
of  the  sus[>ensory  ligament  of  the  liver  to  the  under  surface  of  that  organ,  where 
it  gives  off  two  or  three  branches  to  the  left  lobe,  one  of  which  is  of  large  size,  and 
others  to  the  lobus  rjuadratus  and  lobulus  Spigelii.  At  the  transverse  fissure  it 
divides  into  two  branches  :  of  these,  the  larger  is  joined  by  the  portal  vein  and 
enters  the  right  lobe  ;  the  smaller  branch  continues  onward,  under  the  name  of 
the  ductus  venosus,  and  joins  the  left  hepatic  vein  at  the  point  of  junction  of  that 
vessel  with  the  inferior  vena  cava.  The  blood,  therefore,  which  traverses  the 
umbilical  vein  reaches  the  inferior  vena  cava  in  three  different  ways:  the  greater 
quantity  circulates  through  the  liver  with  the  portal  venous  bloml  before  entering 
the  vena  cava  by  the  hepatic  veins ;  some  enters  the  liver  <lirectly,  and  is  also 
returned  to  the  inferior  cava  by  the  hepatic  veins;  the  smaller  f|uantity  passes 
directly  into  the  vena  cava  by  the  junction  of  the  ductus  venosus  with  the  left 
hepatic  vein. 

In  the  inferior  cava  the  blood  carried  by  the  ductus  venosus  and  hepatic  veins 
becomes  mixed  with  that  returning  from  the  lower  extremities  and  viscera  of  the 
abdomen.  It  enters  the  right  auricle,  and,  guided  by  the  Eustachian  valve,  passes 
through  the  foramen  ovale  into  the  left  auricle,  where  it  becomes  mixed  with  a 
small  (piantily  of  blood  returned  from  the  lungs  by  the  pulmonary  veins.  From 
the  left  auricle  it  passes  into  the  left  ventriclu,  and  from  the  left  ventricle  into 
the  aorta,  by  means  of  which  it  is  distributed  almost  entirely  to  the  head  and 
upper  extremities,  a  small  (quantity  being  probably  carried  into  the  descending 
aorta.  From  the  head  and  upper  extremities  the  blood  is  returned  by  the  branches 
of  the  superior  vena  cava  to  the  right  auricle,  where  it  becomes  mixed  with  a  small 
portion  of  the  blood  from  the  inferior  cava.  From  the  right  auricle  it  descends 
over  the  Eustachian  valve  into  the  right  ventricle,  and  from  the  right  ventricle 
passes  into  the  pulmonary  artery.  The  bings  of  the  foetus  being  solid  and  almost 
impervious,  only  a  small  quantity  of  the  blood  of  the  pulmonary  artery  is  distrib- 
uted to  them  by  the  right  and  left  pulmonary  arteries,  and  is  returned  by  the 
jnilmonary  veins  to  the  left  auricle;  the  greater  part  passes  through  the  ductus 
arteriosus  into  the  commencement  of  the  descending  aorta,  where  it  becomes  mixcfl 
with  a  small  quantity  of  blood  tiansmitted  by  the  left  ventricle  into  the  aorta. 
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before  entering  the  inferior  cava ;  hence  the  large  size  of  this  organ,  especially  at 
an  early  period  of  foetal  life. 

3.  That  the  right  auricle  is  the  point  of  meeting  of  a  double  current,  the 
blood  in  the  inferior  cava  being  guided  by  the  Eustachian  valve  into  the  left 
auricle,  whilst  that  in  the  superior  cava  descends  into  the  right  ventricle.  At  an 
early  period  of  foetal  life  it  is  highly  probable  that  the  two  streams  are  tpiite  dis- 
tinct, for  the  inferior  cava  opens  almost  directly  into  the  left  auricle,  nml  the 
Eustachian  valve  would  exclude  the  current  along  the  vein  from  enterintr  the 
right  ventricle.  At  a  later  period,  as  the  separation  between  the  two  auricles 
becomes  more  distinct,  it  seems  probable  that  some  mixture  of  the  two  streams 
must  take  place. 

4.  The  blood  carried  from  the  placenta  to  the  foetus  by  the  umbilical  vein, 
mixed  with  the  blood  from  the  inferior  cava,  passes  almost  directly  to  the  arch 
of  the  aorta,  and  is  distributed  by  the  branches  of  that  vessel  to  the  head  and 
upjter  extremities;  hence  the  large  size  and  perfect  development  ijf  those  parts  at 
birth. 

6.  The  blood  contained  in  the  descending  aorta,  chiefly  derived  from  that 
ivhich  has  already  circulated  through  the  head  and  limbs,  together  with  a  small 
(quantity  from  the  left  ventricle,  is  distributed  to  the  lower  extremities;  hence  the 
small  size  and  imperfect  development  of  these  parts  at  birth. 

Changes  in  the  Vascular  System  at  Birth. 

At  birth,  when  respiration  is  established,  an  increased  amount  of  hirmd 
from  the  pulmonary  artery  passes  through  the  lungs,  which  now  perform  their 
office  as  respiratory  organs,  and  at  the  same  time  the  placental  circulation 
is  cut  off.  The  foramen  ovale  becomes  griidually  closed  by  about  the  tenth 
day  after  birth ;  the  valvular  fold  above  mentioned  becomes  adherent  to  the 
margins  of  the  foramen  for  the  greater  part  of  its  circumference,  but  above 
a  slit-like  opening  is  left  between  the  two  auricles  which  sometimes  remains  per- 
sistent. 

The  ductus  arterionitfs  begins  to  contract  immediately  after  respiration  is  estab- 
lished, becomes  completely  closed  fnjm  the  fourth  to  the  tenth  day.  and  ultimately 
degenerates  into  an  impervious  cord  which  serves  to  connect  the  left  pulnionary 
artery  to  the  descending  aorta. 

Of  the  umliiiit'ijl  or  hi/po«jastric  arferieii^  the  portion  continued  on  to  the 
bladder  from  the  trunk  of  the  corresponding  internal  iliac  remains  pervious 
na  the  superior  vesical  artery,  and  the  part  between  the  fundus  of  the  bladder 
anrl  the  umbilicus  becomes  obliterated  between  the  second  and  fifth  days  after 
birth,  and  projects  into  the   peritoneal    sac  so   as  to  form   the  two  f(»,<su3  of  the 

Eeritoueum  spoken  of  in  the  section  on  the  surgical  anatomy  of  direct  inguinal 
ernia. 

The  unibf'h'raf  pcm  and  flurtus  vevoitUM  become  completely  obliterated  between 
the  second  and  fifth  days  after  birth,  and  ultimately  dwindle  to  fibrous  cords,  the 
former  becoming  the  round  ligament  of  the  liver,  the  latter  the  fibrous  cord,  which 
in  the  adult  may  be  traced  along  the  fissure  of  the  ductus  venosus. 
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THE    LARYNX. 

THE  Larynx  is  tbe  organ  nf  voice,  placcil  at  tlic  upper  part  of  the  air-pa 
It  is  situated  between  the  trachea  and  base  of  the  too^jue.  at  the  upjier 
fore  part  of  the  neck,  where  it  forms  a  considerable  projection  in  the  iui<liile  li 
On  either  side  of  it  He  the  great  vessels  of  the  neck  ;  behind,  it  forms  pan  tif 
boundary  of  the  pharynx,  and  is  covered  by  the  mucmis  membrane   lining  tha 
cavity. 

The  larynx  is  broad  above,  where  it  presents  the  form  of  a  triangula 
box,  flattened  behind  and  at  the  sides,  and  bounded  in  front  by  a  prominen 
vertical  ridge.  Below,  it  is  narrow  and  cylindrical.  It  is  composed  of  cartilage 
which  are  connected  together  by  ligaments  and  moved  by  numerous  mu$cle<i 
the  interior  is  lined  by  mucous  membrane  and  supjdied  with  vessels  and  nerves. 

The  Oartilages  of  the  Larynx  are  nine  in  number,  three  single  and  three  ijairs^ 


Thyroid. 

Cricoid. 

£pigIottis. 


Two  Arytenoid. 

Two  Cornicula  Laryiigis. 

Two  Cuneiform. 


The  Thyroid  (^w/jsoc,  a  shield)   is    the  lar 
cartilage    (tf   the   larynx.      It    consists     of    t^ 
lateral     lamelUe     or    ahv,    united     at     an     i 
angle    in     front,    fomiing   a    vertical     lirojfctioii 
in    the    middle    line    which   is  prominent    abo 
and    called    the   poruum    Adami.       This    |>roJ€ 
^    tion    is  subcu  tan  eons,  more  distinct   in   the  ma 
:.    than    in    the  female,  and  occasionallv   separate 
'^     from    the   integument  by   a  bursa   m'ucosa. 

Each  lamella   is  <|uadrilateral    in    form.      Itl 
outer  surface  presents  an    obli«jue    ridge    whic 
passes    downward   and   forward  from    a   tubercJc 
situated    near    ihe    root  of  the  superior    coron 
This    ridge    gives   attachment    to    the     Stcroi 
thyroid  and  Thyro-hyoid  muscles,   and   tlu*  por- 
tion   of  cartilage  included   between    it    and  tht 
posterior  border,  to    |)art   of   the    Inferior    er.n-1 
strictor  muscle. 

The    inner    »urface   of    each    ala    is    s-in 
slightly  concave,  and  covered  by  mucous  tnom-l 
brane   above  and  behind;  but   in    front,   in    the  I 
receding    angle   formed    by   their  junction,   arr  [ 
attached   the  epiglottis,  the  true  and  fabsc   v«j»cal 
cords,    the   Thyro-arytenoid    and    Thyro-epiglul- 
tidean  muscles. 

The  upper  border  of  the  thyroid  cartihife  is  sinuously  curved,  being  concave  at 
its  posterior  part,  just  in  front  of  the  superior  cornu,  then  rising  into  a  coorex 
outline,  which  dips  in  front  to  form  the  sides  of  a  notch  in  the  middle  line  imnxs 
diately  above  the  pomum  Adami.  This  border  gives  attachment  throughout  it* 
whole  extent  to  the  thyro-hyoid  membrane. 


Ftrj.  S67  — Side  View  of  Uie  thyroid  and 
cricoid  cartUagea. 


THE   LARYNX, 


983 


\ist0tiiy 


P'A 


T'.  .V'" 


Thyrokl. 


The  lower  border  is  connected  ro  the  cricoid  cartilage,  in  the  median  line,  by 
the  cricothyroid  membrane,  and  on  each  side  by  the  Crico-thynud  muscle. 

The  posttmor  borders,  thick 
and  rounded,  terminate  above  in 
the  superior  coniua,  and  below  in 
the  inferior  t'ormta.  The  two 
superior  cornua  are  long  and  nar- 
row, directed  upward,  backward, 
and   inward,    and    terminate   in  a  Epiglotlw*. 

conical  extremity  which  gives  at- 
tachment to  the  tbyro-hyoid  liga- 
ment. The  two  inferior  cornua 
are  short  and  thick  :  they  jmss 
downward,  witfi  a  slij^ht  inclination 

forward  and  inward,  and  present  f/l/  "^      -^  "''-'••«..«. 

on  their  inner  surfaces  a  small  oval  *  '-*  \rr  '  •**>» 

articular  facet  for  articubition 
with  the  }*i<le  of  the  cricoid  carti- 
lage. The  posterior  border  re- 
ceives the  insertion  of  the  8tyht- 
jtharyngeus  an<l  Palatf^-pharyn- 
geus  muscles  on  each  side. 

The  Cricoid  Cartilage  is  so 
called  from  its  resemblance  to  a 
signet-ring  [xpixoi:,  a  ring).  It  is 
smaller,  but  thicker  and  stronger, 
than  the  thyroid  cartilage,  and 
forma  the  lower  and  buck  part  of 
the  cavity  of  the  laryn.x. 

lis  anterior  ha(f  is  narrow, 
conve.K,  affording  attachment  in 
front  and  at  the  sides  to  the  Crico- 
thyroid muscles,  and  behind  to 
part  of  the  Inferior  constrictor. 

Its  posterior  half  is  very  broad 
both  from  side  to  side  and  from 
above  downward :  it  jtresents  in 
the  middle  line  a  vertical  ridge  for 
the  attachment  of  the  longitudinal 
fibres  of  the  a'sophagus.  and  on 
either  side  a  broad  depression  for 
the  Crtco-aryten*>ideus  posticus 
muscle. 

At  the  point  of  junction  of  the  two  halves  of  the  cartiltige  on  either  side  is  a 
small  round  elevation  for  articulation  with  the  inferior  cornu  of  the  thyroid  car- 
tilage. 

The  lower  border  of  the  frieoid  rartilage  is  horizontal  and  connected  to  the 
upper  ring  of  the  trachea  by  fibrous  membrane. 

Its  upper  border  is  directed  obliipiely  upward  and  backward,  owing  to  the 
great  depth  of  its  posterior  surface.  It  gives  attachment  in  front  to  the  crico- 
tliyroid  membrane ;  at  the  sides,  to  part  of  the  same  membrane  and  to  the  lateral 
Crico-arytenoid  muscle;  behind,  the  highest  point  of  the  upper  border  is  sur- 
mounted on  each  side  by  a  smooth  oval  surface  for  articulation  with  the  arytenoid 
cartilage.  Between  the  articular  surfaces  is  a  slight  notch  for  the  attachment  of 
part  of  the  Arytenoideus  muscle. 

The  inner  surface  of  the  cricoid  cartilaye  is  smooth  and  lined  by  mucous  mem- 
brane. 


Citnttform  caiiilage.^^^^    ^      \      ^v 
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Fia.  568,— The  cartilages  of  Ihe  larynx.    Posterior  view. 
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The  Arytenoid  Cartilagea  are  so  ealknl  from  the  resemblance  tbev  Dear, 
jipproximated,  to  thtt  inoutb  of  a  jiitcijer  (dfAzatua,  a  pitcher).      They  are  two 
ntiinber,  and  situaterl  jit  ihe  upper  border  uf  the  cricoid  cartilage,  at  the  back 
the  Imryiix.     Each  cartilage  ia  pyramidal  iix  form,  and  presents  for  exaiuinut 
three  surfaces,  a  base,  and  an  apex. 

The  posterior  surface  is  triancjular,  smooth,  concave,  and  gives   attachmenr 
the  Arytenoid  muscle. 

The   anterii^r  surface,  somewhat   convex  au*.l    rough,  gives  attacbmcDt   to 
Thyro-arytcnoid  muscle  and  to  the  false  vocal  cord. 

The  internal  surface  is  narro\s',  smooth,  and  flattened,  covered  by  mucous  ui' 
brane,  and  lies  almost  in  apposition  with  the  cartilage  of  tlie  opposite  siiJc. 

The  base  of  each  cartilage  is  broad,  and  presents  a  concave  smooth  surfact" 
articulation  with  the  cricoid  cartilage.      Of  ita  three  angles,  the  erterttal  ts  »h 
rounded,  and   prominent,  receiving   the    insertion  of  the   Posterior    ami    Latei 
crico-arytenoid  muscles.     The  anterutr   tttii/le,  also  prominent,  but   more  fM>int 
gives  attachment  to   the   true  vocal    cord.     This  angle   is  sometimes    call 
vocal  procesit. 

The  aner  of  each  cartilage  is  pointed,  curved  backward  and   inward. 
mounted  by   a  small,  cone-shaped,    cartilaginous  nodule,  the  eornlculum  h 

The  cornicula  laryngis  {fartilaf/es  of  Saittorini)  are  two  small,  conical  n<i 
consisting  of  yellow  tibro-cartilage,  which  articulate  with  the  summit  of  the 
enoid  cartilages  and  serve  to  prolong  them   backward  and  inward.       To   them 
attached    the  aryteno-epiglottidean    folds.      They    are   sometimcfj    united    to 
arytenoid  cartiluges. 

The  cuneiform  cartilages  (cartilages  of    Wrisberg)  are  two    small,  elongat 
cartilaginous   bodies,  |ilaced  one  on    each  side,  in   the  Inld  of  mucous    memb 
which  extemls  from  the  apex  of  the  arytenoid  cartilage  to  the  side  of  the  cpigl 
{arifteno-epiiihAtidenH  fold) :  they  give  rise  to  small  whitish  elevations  on  the  in 
surface  of  the  raucous  membrane,  just  in  front  of  the  arytenoid  cartilages. 

The  epiglottis  is  a  thin  lamella  of  fibro-cartilage,  of  a  yellowish   color,  sha 
like  a  leaf,  and  placed  behind  the  tongue,  in  front  of  the  superior  opening  of 
larynx.     During  res|viration  its  direction  is  verlically  upward,  it.s  free   extrem 
curving  forward  toward  the  base  of  the  tongue;  but  when  the  larynx  ijt  drawn 
beneath  the  base  of  the  tongue   durirjg    deglutition  it  is  carried   downward  a 
backward  so  as  to  corajjletely  close  the  opening  of  the  larynx.      Its  free  extrr-m 
is  broad  and  rounded  ;  its  attached  end  is  huig  and  narrow,  and  connected  to 
receding  angle  between  the  two  alne  of  the  thyroid  cartilage,  just  behnv  theraed 
notch,  by  a  long,  narrow,  ligamentous    banti,  the  ihynt-epiiflottii'   lit/mnent, 
also  connected  to  the  jiosterior  surface  of  the  body  of  the  liy«ud  bone  by  an 
ligamentous  band,  the  hi/n-epighttie  iigamunt. 

Its  anterior  or  Ungual »urf a*' e  is  curved  forward  toward  the  tongue,  and  ctiverpJ 
at  its  upper  part  by  mucous  membrane,  which  is  reflected  on  to  the  sides  uA 
base  of  the  organ,  formin<^  a  median  and  two  lateral  folds,  the  glo8a<h-€*jn'glottifUm 
ligaments. 

Its  posterior  or  lari/nqeal  fturftwe  is  smooth,  concave  from  side  to  side,  cones* 
convex  from  above  downward,  and   covered  by  mucous  membrane  ;    uhen  xht» 
removed  the  surface  of  the  cartilage  is  seen  to  be  studded  with  a  number  of 
mucous  glands  which  are  lodj^ed  in  little  pits  upon  its  surface.      To  it«  sides  tht 
aryteno-epiglottidean  folds  are  attached. 

Structure. — The  cornicula  laryngis,  cuneiform  cartilages,   and   epiglottis  ai 
composed  of  yellow   tibro-cartilage  which  shows  little  tendency   to   cab'' 
but  tlie  other  cartilages  resemble  in  structure  the  costal  cartilages,  becon. 
or  less  calcified  in  old  atte. 

Ligaments. — The  ligaments  of  the  larynx  are  extriimr — i.  c,  those  connccti 
the  thyroid  cartilage  and  epiglottis  with  the  hyoid  bone,  and  the  cricoid  c«rtila 
with  the  trachea ;  and  intrinsic — those  which  connect  the  several  cartilages  uf 
larynx  to  each  other. 
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The  ligaments  connecting  t!ie  thyroid  cartilage  with  the  hvoid  brnie  are  three 
in  number — the  thyro-hyoid  memhrane,  and  the  two  lateral  thyro-hyoid  ligaments. 

The  th//ro-hf/ofd  mefnhnwc  is  a  broad»  fibro-elastic.  membranous  layer,  attached 
below  to  the  upper  part  of  the  posterior  surface  of  the  thyroid  cartilage,  and  above 
to  the  upper  border  of  the  hyoid  bone,  passing  behind  the  posterior  surface,  and 
being  separated  from  it  by  a  synovial  bursa.  It  is  thicker  in  the  middle  line  than 
at  either  side,  in  which  situation  it  is  pierced  by  the  superior  laryngeal  vessels  and 
nerve. 

The  two  lateral  thyro-hj/oid  ligaments  are  rounded  elastic  cords  which  pass 
between  the  superior  cornua  of  the  thyroid  cartilage  and  the  extremities  of  the 
greater  cornua  of  the  hyoid  b(jne,  A  small  cartilaginous  nodule  {cartihijo  triticea), 
sometimes  bony,  is  fretjuently  found  in  each. 

The  ligament  connecting  the  epiglottis  with  the  hyoid  bone  is  the  hyo-cpiglottic. 
In  addition  to  this  extrinsic  ligament,  the  epiglottis  is  connected  to  the  tongue 
by  the  three  glosso-epiglottidean  folds  of  mucous  membrane,  which  may  also  be 
considered  as  extrinsic  ligaments  of  the  epiglottis. 

The  hyo-epiglottk'  ligament  is  an  elastic  fibrous  band  which  extends  from  the 
anterior  surface  of  the  epiglottis,  near  its  apex,  to  the  upper  border  of  the  body 
of  the  hyoid  bone. 

The  ligaments  connecting  the  thyroid  cartilage  to  the  cricoid  are  also  three  in 
number — the  crico^thyroid  membrane  and  the  capsular  ligaments. 

/The  erico-thi/roid  niemhrane  is  composed  mainly  of  yellow  elastic  tissue.  It  is 
of  triangular  shape,  thick  in  front,  where  it  connects  together  the  contiguous 
margins  of  the  thyroid  and  cricoid  cartilages ;  thinner  at  each  sinle,  where  it 
extends  from  the  8ui>erior  border  of  the  cricoid  cartilage  to  the  inferior  margin 
of  the  true  vocal  cords,  with  which  it  is  closely  united  in  front. 

The  anterior  portion  of  the  crico-thyroid  membrane  is  convex,  concealed  on 
each  side  by  the  Crico-thyroid  muscle,  subcutaneous  in  the  middle  line,  and  crosseil 
horizontally  by  a  small  anastomotic  arterial  arch  formed  by  the  junction  of  the 
two  crico-thyroid  arteries. 

The  lateral  portions  are  lined  internally  by  mucous  membmne,  and  covered  by 
the  lateral  Crico-arytenoid  and  Thyro-arytenoid  muscles. 

Aeapsular  ligament  encloses  the  articulation  of  the  inferior  cornu  of  the  thyroid 
with  the  cricoid  cartilage  on  each  side.  The  articulation  is  lined  by  synovial 
membrane. 

The  ligaments  connecting  the  arytenoid  cartilages  to  the  cricoid  are  two 
i'ap»ular  ligaments  and  two  po»tfri*ir  crico-ar glenoid  ligaments.  The  cap»uhir 
crieo-argtenoid  ligaments  are  thin  and  loose  capsules  attached  to  the  margin  of 
the  articular  surfaces;  they  are  lined  internally  by  synovial  membrane.  The 
poHteriar  erico-arytenoid  Ugamenta  extend  from  the  cricoid  to  the  inner  and  back 
part  of  the  base  of  the  arytenoid  cartilage. 

The  ligament  connecting  the  epiglottis  with  the  thyroid  cartilage  is  the  thyro- 
epiglottic. 

The  thyro-epiglottie  ligament  is  a  long,  slender,  elastic  cord  which  connects 
the  apex  of  the  epiglottis  with  the  receding  angle  of  the  thyroid  cartilage  imme- 
diately beneath  the  median  notch,  above  the  attachment  of  the  vocal  c^rds. 

The  crico-traeheal  ligament  connects  the  cricoid  cartilage  with  the  first  ring  of 
the  trachea.  It  resembles  the  fibrous  membrane  which  connects  the  cartilaginous 
rings  of  the  trachea  to  each  other. 

Interior  of  the  Laryiix. — The  miperior  aperture  of  the  larynx  (Fig.  569)  is  a 
triangular  or  cordiforin  opening,  wide  in  from,  narrow  behind,  and  sloping 
obliijuely  downward  and  backward.  It  is  bounded  in  front  by  the  e])iglotti8. 
behind  by  the  apices  of  the  arytenoid  cartilages  and  the  cornicubi  laryngis.  and 
laterally  by  a  fold  of  mucous  membrane  enclosing  ligamentous  and  muscular 
fibres,  stretched  between  the  sides  of  the  epiglottis  and  the  apex  of  the  arytenoid 
cartilages  :  these  are  the  aryteno-epiglottidean  fohh,  on  the  margins  of  which  the 
cuneiform  cartilages  form  a  more  or  less  distinct  whitish  prominence. 
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The   i^icity  of  the  htrifttr   extends   from    tlie  8ui»erior  aperture  to  the  loii 
bfinltM*  of  the  cricoid  eiirtihj«^e.      It  is  divided  into  two  parts  by  the   projci'ti" 


■d  of  th 


loftutu.        ^^ 


H 


,^ 


mwaril  ol  tlje  vocal  cords;  between  the  two  cords  is  a  h)ng  aud  narrow  triangular] 
fissure  or  chink,  the  ritna  (ilottidii-t.  The  portion  of  the  cavity  of  the  larynx  obor 
the  true  vocal  cords  is  broad  and  trianguhir  in  shape,  and  corresponds  to  the 
interval  between  the  al«j  of  the  tliyroirl  earlilage  ;  it  contiiinf^  the  false  vocal  wrdjvJ 
and  between  these  and  the  true  vocal  cords  are  the  ventricles  nf  the  larynx.  The] 
portion  helow  the  true  vocal  cords  is  at  first  of  an  elliptical,  and  biwer  down  wf  §1 
circular^  ftirm. 

The  rima  gloitidii  is  the  narrow  fissure  or  chink  between  the  inferior  or  trn« 

vocal  corda.     It  is  the  narrow 

Arytenoid  eart.       Rima  glotttdU.        ^^  est     part    of    the    cavily   of 

larynx,  and  corresponds  to  iLe] 
lower  level  of  the  aryteDoijl 
cartilao;es.  Its  length  in  tli«| 
male  measures  rather  lest;  (linnj 
an  inch,  its  breadth  when  dilnl«*dj 
varyinjr  at  its  widest  part  fniml 
a  third  to  half  an  inch-  In  th*] 
f<uiiale  these  meiisurements  iiie| 
less  by  two  or  three  lines.  Thft] 
form  of  the  rinia  glottidis  v»-j 
ries.  In  its  half-cdosed  condi-j 
tion  it  is  a  narrow  fissure,  a] 
little  enlarged  and  rounded  be- 
hind. In  quiet  breathin^'it  is 
widely  open,  somewhat  tri»u-| 
giilar.  the  base  of  the  triangle  j 
directed  backward,  and  corrc^ 
sponding  to  the  space  between ' 
the  separated  arytenoid  cartilages.  In  forcible  expiration  it  is  smaller  than  during 
ins])iration.  When  sound  is  produced  it  is  more  narrowed,  the  margins  of  tlic  , 
arytenoid  cartilages  being  brought  info  ctuitact  and  the  edges  of  the  vocal  Cf»r«U  1 
approxiniateil  and  made  parallel,  the  degree  of  ajiproximation  and  tension  corns] 
Sjronding  to  the  height  of  the  note  produced.' 

The  Kuperlor  or  fahf  vocal  coriU,  so  called  because  tbey  are  not  directly] 
concerned  in  the  production  of  the  voice,  are  two  folds  of  mucous  niembranej 
enclosing  a  delicate  narrow  fibrous  band,  the  i<upt^rior  thyro-anftntoid  ligamfifiU 
This  ligament  consists  nf  a  thin  band  of  elastic  tissue,  attached  in  front  to  thej 
angle  of  the  thyroid  cartilage  below  the  ej)iglottis,  and  behind  lo  the  anterior  J 
surface  of  the  arytenoid  cartilage.  The  lower  border  of  this  ligament,  enclose*]  wA 
mucous  membrane,  forms  a  free  crescentJc  margin,  which  constitutes  the  upper' 
boundary  of  the  ventricle  of  the  larynx. 

The  inferior  or  true  vocal  (fords,  so  called  from  their  being  concerned  in  thej 
production    of  sound,   are    two    strong     fibrous    liaiids   [htfen'or   tht/ro-tirtftrmm 
ligaments),  covered  on  their  surface  by  a  thin  layer  of  mucous  membrane.     Each 
ligament  consists  of  a  band   of  yellow   elastic   tissue,  attached    in    front  to  tb^ 
depression  between  the  two  alie  of  the  thyroid  cartilage,  and  behind  to  the  anterifl 
angle  of  the  base  of  the  arytenoid.     Its  lower  border  is  continuous  with  the  thilj 
lateral  part  of  the  crico-thyroid   membrane.      Its   upper   border  forms  the  lowt 
boundary  of  the  ventricle   of  the   larynx.     Externally,  the   Thyro-arytenoidciiJ 
muscle  lies  parallel  with  it.      It  is  covered  internally  by  mucmis  membn»ne,  whic 
is  extremely  thin  and  closely  adherent  to  its  surface. 

The  I'entriclr  of  tJir  htrynx  is  an  oblong  fossa  situated   between  the  8U|»eri«3 
and  inferior  vocal  cords  on  each  side,  and  extending  nearly  their   entire   lengtll 


'"'^  of  UtnV^'' 
Fwi.  .'»<».— The  lan'nx  aud  adjacent  ixirts,  »een  from  above. 
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This  fossa  is  bounded  above  by  tbe  free  crescentic  edge  of  the  Buperior  vocal  cord, 

be!r»v  by  the  straight  luiirt^iii  of  the  true  vocal  cord,  externally  by  the  corresponding 

Thvro-arytenoideua  muscle.     The  anterior  part  of  the  ventricle  leads  up  by  a 

narrow  opening  into  a  csecal  pouch  of 

mucous    membrane    of    variable    size 

called   the  htn/mfral  pouch.  y 

The  Hact'iilm  Ittrt/Ht/is,  or  laryngeal 
jiouch,  is  a  membranous  sac  placed  be- 
tween the  superior  vocal  cor<l  and  the 
inner  surface  of  the  thyroid  cartilage, 
occasionally  extending  ajs  far  as  its  up- 
per border ;  it  is  cfinical  in  foim,  and 
curved  slightly  backwanl  like  a  Phryg- 
ian cap.  Un  the  surface  of  its  mu- 
cous membrane  are  the  openings  of 
sixty  or  seventy  small  follicular  glands 
which  are  lodged  in  the  snhmucous 
areolar  tissue.  This  sac  is  enclosed  in 
a  fibrous  capsule  continuous  below 
with  the  superior  tbyro-urytenoid  liga- 
ment; its  laryngeal  surface  is  covered 
by    the  Aryteno-ei)iglottidens   inferior  -i^W 

muscle  {CiitifprrAmr  sticcufi  lanpixfis^ 
Hilton),  whilst  its  exterior  is  covered 
by  the  Thyro-aryteuoideus  and  Thyro- 
epiglottidcus  muscles.  These  mustdea 
compress  the  sacculus  laryngis  and 
discharge  the  secretion  it  contains  upon 
the  ehordie  vocal es,  the  surfaces  of 
which  it  is  intended  to  lubricate. 

Muscles. — The  intrinsic  muscles  of  the  larynx  are  nine  in  number,  six  of 
which  are  the  muscles  of  the  vocal  cords  and  rima  glottidis,  and  three  are  con- 
nected with   the  epiglottis. 

The  six  muscles  of  the  vocal  cords  and  rima  glottidis  are — the 

Crico-thyroid.  Arytenoideus. 

Crico-arytenoideus  posticus.  Thyro-arytenoideus. 

Crico-arytenoideus  lateralis.  Arytenoideus  rectus. 

The  Criro'th^roid  is  triangular  in  form,  and  situated  at  the  fore  part  and  side 
of  the  cricoid  cartilage.  It  arises  from  the  front  ami  lateral  part  of  the  cricoid 
cartilage;  its  fibres  diverge,  passing  ohlitjuely  upward  and  outward  to  be  inserted 
into  the  lower  border  of  the  thyroid  cartilage  and  into  the  anterior  border  of  the 
lower  cornua. 

The  inner  borders  of  these  two  muscles  are  separated  in  the  middle  line  by  a 
triang(dar  interval  occupied  by  the  cricothyroid  membrane- 

The  Crieo-tir^ftcnolfi('u»  posticus  arises  from  the  brftad  depression  occupying 
each  lateral  half  of  the  posterior  surface  of  the  cricoid  cartilage;  its  fibres  pass 
upward  and  outward,  converging  to  be  inserted  into  the  outer  angle  of  the  base 
of  the  arytenoid  cartilage.  The  upper  fibres  are  nearly  horizontal,  the  mi<Idle 
oblifjue,  and  the  lower  almost  vertical.' 

'  Dr.  >[erkel  of  Leipsic  has  described  a  muscular  slip  which  occasionally  extends  between  the 
outer  border  of  the  posterior  snrfare  of  the  cricoid  *^itrttlii.£re  and  the  posterior  niaripin  of  the  inferior 
lornu  of  ibe  thyroid;  this  he  c-alls  the  "  Musoulus  kerato-iricoideus;'  It  is  not  found  in  every 
lurynx,  and  wlien  present  exists  usuully  nnly  on  one  side,  but  is  oecji^ionally  found  on  both  sides. 
Sir  William  Turner  \  luUnburgh  Maimii  Journal^  Feb.,  i860}  state-^  that  it  is  I'oiind  in  about  one  e*se 
in  five.  It*  action  is  to  fix  the  lower  horn  of  the  thyroid  cartilage  backward  and  downward,  opposing 
in  some  me;ujiure  the  part  of  the  Criuo-thyroid  muscle  which  is  connected  to  the  anterior  margin  of 
the  horn. 


Trachea, 

Fto.  .'»7n.— Vertlcttl  section  of  the  larynx  and  upper 
part  of  the  iracht-a. 
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The   Crico-an/tenoideus  laternlis  is  smuller   than  the   preceding,    and 
oblong  form.     It  arises  from  the  upper  border  of  the  side  of  the  cricoid  c« 

and.  jjaysing  obliquely  upward 
backward,  is  inserted  into  the  oo 
angle  of  the  ba^te  of  the  arvtenij 
cartilage  in  front  of  the  pr' 
muscle. 

The  Aryteiioideus  is  a  single  i 
cle  filling  up    the    posterior  cone 
surface  of  the    arytenoid    cartilac 
It  arises  from    the    posterior  sn 
and  outer    border    of  one    art... 
cartilage,  and  is  inserted  into  the  ( 
responding  parts  of  the   opposite 
tihige.     It  consists  of  three  plan 
fibres,  two  oblii|ae  an<l  one  transv 
The  oblique  fibres,  the  most  superfic 
form  two   fasciculi,    which    pass  frt 
the  base  of  one  cartilage  to   the  Ml 
of  the  opj)osite  one.      The   trttnfvt 
fibreg,  the  deepest  and  most  nnmer 
pass  transversely  across    between 
two  cartilages;  hence    the   Ar^'tea 
deus    was     formerly     considertMi 
several  rauscles.   under   the   name 
transf^ersi  and  obliqui.      A  few  of 
oblique    fibres  are    occasionally 
tinued  round  the  outer  margin'of 
cartilage,  and  blend  with    the   Thin 
arytenoid  or  the  Aryteno-epiglottid 
muscle. 

The  Thifro-arytvnoideus  is  a  broad,  flat  muscle  which  lies  parallel  with 
outer  side  of  the  true  vocal  cord.  It  arises  in  front  from  the  lower  half  of 
receding  angle  of  the  thyroid  car- 
tilage and  from  the  crico-tbyroid  mem- 
brane. Its  fibres  pass  horizontally  back- 
ward and  outward^  to  be  inserted  into 
the  base  and  anterior  surface  of  the  aryt- 
enoid cartilage.  This  muscle  consists 
of  two  fasciculi.  The  inttcr  or  inferior 
portion^  the  thicker,  is  inserted  into  the 
anterior  angle  of  the  base  of  the  aryt- 
enoid cartilage  and  into  the  adjacent 
portion  of  its  anterior  surface:  it  lies 
parallel  with  the  true  vocal  cord,  to 
which  it  is  adherent.  The  outer  or 
Huperir^r  fasciculus,  the  thinner,  is  in- 
serted into  the  anterior  surface  and 
outer  border  of  the  arytenoid  cartilage 
above  the  preceding  fibres ;  it  lies  on 
the  outer  side  of  the  sacculus  biryngis, 
immediately  beneath  the  mucous  mem- 
brane.* 

Anftenoidevft    Rectus.  —  This    is    a 
small  but  fairly  constant  muscle  which 

•  Henlp  describes  these  two  portions  as  separate  muscles,  under  the  names  of  Kxiwmal  aaJ 
Internal  Uiyn>-arytcnoiii. 


Fio.  57L— Musicle*  of  larynx.    Side  view.    Right  «1h 
of  thyroid  curtilage  removea. 
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Fio.  .^72.-Itlt(•rior   of  the    Ini-jn* 
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was  first  described  by  Luschka,  and  naraocl  by  him  ibe  An/tenoidfu^  rectus.  It 
ig  attat'hed  below  to  the  posterior  concave  surface  of  the  arytenoid  cartilage 
beneath  the  Arytcnoideus  muscle,  and,  passing  upward,  emerges  at  the  upper 
border  of  this  muscle,  and  is  inserted  into  the  posterior  surface  of  the  cartilage  of 
San  tori ni.' 

The  muscles  of  the  epiglottis  are  the 

Thyro-epiglottideus.  Aryteno-epiglottideus  superior. 

Aryteno-epiglottideus  inferior. 

The  Tht/ro-t'pi</I(ittideu:i  is  a  delicate  fasciculus  wbicb  arises  from  the  inner 
surface  of  the  thyroid  cartilage,  just  external  to  the  origin  of  the  Thyro-arytenoid 
muscle,  and  spreads  out  upon  the  outer  surface  of  the  saceulus  laryngis;  some  of 
its  fibres  are  lost  in  the  arytenoepiglottifJeau  fold,  whilst  others  are  continued  for- 
ward to  the  margin  of  the  epiglottis  (JJeprcififor  epif/lottidigy 

The  An/tcJUi-epiltflottidens  superior  consists  of  a  few  delicate  muscular  fasciculi 
which  arise  from  the  apex  of  the  arytenoid  cartilages  and  become  lost  in  the  fold 
of  mucous  membrane  extending  between  the  arytenoid  cartilage  and  side  of  the 
epiglottis  (art/teno-epiglottidean  folxh). 

The  Art/ti'Ho-epiglof.tideuis  infcrwr  {Comprressor  sat'cuii  Iari/n</i8,  Hilton)  arises 
from  the  arytenoid  cartilage  just  above  the  attachment  of  the  superior  vocal  cord  j 
passing  forward  and  upward,  it  spreads  out  upon  the  anterior  surface  of  the 
epiglottis.  This  muscle  is  separated  from  the  preceding  by  an  indistinct  areolar 
interval.^ 

Actions. — In  conf^idering  the  action  of  the  muscles  of  the  larynx,  they  may 
be  convenieutly  divided  into  two  groups,  viz.:  1.  Those  which  open  and  close 
the  glottis.     2.  Those  which  regidate  the  degree  of  tension  of  the  vocal  cords. 

1.  The  muscles  which  open  ihe  glottis  are  the  Crico-arytenoidei  postici ;  and 
those  which  close  it  are  the  Arytcnoideus  and  the  Crico-arytenoidei  laterales. 
2.  The  muscles  which  regulate  the  tension  of  the  vocal  cords  are  the  Crico- 
thyroidei,  which  tense  antl  elongate  them:  and  the  Thyro-aryteuoidei,  which  relax 
and  shorten  them.  The  Thyro-epiglottideus  is  a  depressor  of  the  epiglottis,  and 
the  Aryteno-epiglottidei  constrict  the  superior  aperture  of  the  larynx,  compress 
the  sacculi  laryngis,  and  empty  them  of  their  contents. 

The  Crirfhitn/ftiinitfri  jiogfi'ti  sepamte  the  ehordnp  vocales,  and  oonscfjuently  opi^a  the  ji'lottls, 
by  rotating^  tlie  aryteimid  curtila^'es  initwanl  iirouml  a  vertical  axis  passing  through  the  erieo 
aryteuoid  joints.  *)  that  their  iint*-nor  aiiglen  ami  the  ligiimeuts  attached  to  them  become  widely 
separated,  the  vocal  eordft  at  the  same  tiuie  being  wade  tense. 

The  ^yicn-iirt/fenotdtH  faterahs  vlose  the  glottis  by  rotating  the  arytenoid  cartilages  inward 
80  as  to  appntxiniate  their  anterior  ancles. 

Tfie  Aiy/tiiioi'dt-uji  mifscfcM  approximate  the  luj-tenoid  cariihiges,  and  thus  eloee  the  opening 
of  the  glotti.-*,  ei«pecially  at  it,s  haek  |)art. 

The  Crhi-tfq/roid  mtmJrs  produce  tension  and  elonpation  of  the  vocal  cords.  Tliis  is 
effected  as  follows:  the  thyroid  cartilage  is  fixed  by  the  Th}T<i-hynid  muscles;  then  the 
Crico-th>Tttid  nnisc'les,  when  they  act,  draw  upward  the  iToni  of  the  eriroid  eartilage,  and  so 
depress  the  ixwterior  portion,  which  carries  with  it  the  arytenoid  cartilages,  and  thus  elongate 
the  vrK*al  cords. 

The  Thifro-nnftriwi'dd  muschs,  consisting  <>f  tw<<  parts  having  ilifTerent  attachments  and 
different  dirw.-tinn.'^,  are  rather  complicated  a.H  regards  ifieir  action.  Their  jnaiii  use  is  to  dniw 
the  arytenoid  ciirtilages  furwai*'!  toward  the  thyroid,  an<l  ihus  slmrten  and  rel:ix  the  vocal  corals. 
But,  owing  to  the  eonneclion  of  the  inner  iM>rtn»n  with  the  vm-al  eurtl.  this  part>  if  acting  sep- 
arately, is  supposed  lo  modify  its  ela.sticity  and  tension^  and  the  outer  iwrtion,  being  inserted 
into  the  outer  part  of  the  anterior  surface  uf  the  arytenoid  cjirtilage,  may  rotate  it  inward,  and 
thus  narrow  the  riiua  glotlidis  by  bringing  t!je  two  cords  together. 

The  77*vro-<»j[*/<7/n^//t/^v  depress  the  epiglottis  and  assist  in  compressing  the  sjieenli  larjiigis. 
The  Aryleno-epiglottideus  sui>erior  constricta  the  superior  aperture  of  the  larynx,   when  it 

'  Atialom}/,  hy  Hyrtl,  page  718. 

'  MLTstULUS*  TKTTieE<j-<;i.,ossus.  Bm^hdidek,  jun.  {Pi-ngtr  V'totdjyhrm:hnft,  2d  part,  1866), 
describes  a  mns^jle  hitherto  entirely  overl<x)ked,  except  a  brief  statement  in  Henle's  Amttom;/,  which 
arisen  from  the  nodule  of  cartilage  {corpim  tritic<eum}  in  the  |Hiisterior  thyro-hyoid  ligament,  and  nnsse* 
forward  and  upward  to  enter  the  tongue  along  with  the  Ilyo-glowus  musck.  He  met  with  this 
muscle  eight  times  in  twenty-two  subjectH.  It  occurred  in  both  t«exes,  sometimes  on  both  sides,  at  others 
ou  one  only. 
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is  drawn  upwanl,  during  deglutition,  and  the  opening  olos 
epifjluttideus  inferior,  togethor  with  f^onie  fibres  of  the  Thyro-arytei 
larjuiris. 

The  Mucous  Membrane  of  the  LaryiLX  is  continuous  ab 
mouth  and  pluirynx,  and  is  |>rolon<red  througli  the  trach 
lungs.  It  Iiiii'8  the  (Kisterior  and  uj»j>er  part  of  the  anterior 
to  wliich  it  ia  closely  adherent^  and  forms  the  arytcno-e| 
encircle  the  superior  iiperture  of  the  larynx.  It  lines  th« 
the  larynx;  forms,  by  it.s  reduplication,  the  chief  part 
vocal  cord;  and,  from  the  ventricle,  is  continued  into  th< 
is  then  reflected  over  the  true  vocal  cords,  where  it  is  t 
adherent ;  covers  the  inner  surface  of  the  crico-thyroii 
cartilage;  and  is  ultimately  continuous  with  the  lining  n 
It  is  covered  with  columnar  ciliated  epithelium  helow 
but  above  this  jioint  the  cilia  are  found  only  in  front 
of  the  epiglottis.  In  the  rest  of  its  extent  tiie  epitbe 
variety.  M 

Glanth. — ^The  mucous  membrane  of  the  hirynx  is  "H 
muciparous  glands,  the  orifices  of  which  are  found  in 
are  very  numerous  upon  the  epigh^ttis,  being  lodged  in  lit 
they  are  also  found  in  large  numbers  along  the  |K>sterior 
epiglotti<iean  fold,  in  front  of  the  arytenoid  cartilages,  wl 
ari^tvtioid  ijhinth.  They  exist  also  in  large  numbers  upon 
saccidus  hiryngis.      None  are  found  ym  the  vocal  cords. 

Vessels  and  Nerves. — The  arttnes  of  the  fan/nx  are 
derived  from  the  superior  and  inferior  thyroid.    The  vt'ins 
those  accomjjaiiyiug  the  su]>erior  laryngeal  artery  join  t; 
which  opens  into  the  internal  jugular  vein  ;  while  those  ae 
laryngeal  artery  join  the  inferior  thyroid  \etn  which  op 
vein.      The  hfrnphattt's  terminate  in  the  deep  cervical  glai 
superior  laryngeal  and  the  inferior  or  recurrent  laryngeal 
gastric  nerves,  joined  by  filaments  from  the  sympathetic, 
nerves  supply  the  mucous  membrane  of  the  larynx  and  th 
The  inferior  laryngeal   nerves  supply   the  remaining 
muscle  is  supplied  by  both  nerves. 
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THE  TRACm&A  (Fig.  573) 

The  Trachea,  or  Windpipe,  is  a  cartilaginous  and  nieml 
flattened  posteriorly,  which  extends  from  the  htwer  ]mrt  *\ 
Avith  the  sixth  cervical  vertebra,  to  opposite  the  fourth, 
doi*8al,  where  it  divides  into  the  two  bronchi,  <me  for  e 
measures  about  four  inches  and  a  half  in  length  ;  its 
is  from  three-fjuarters  of  an  inch  to  an  inch,  lieing  alwa 
in  the  female. 

Relations. — The  anterior  surface  of  the  trachea  is 
neck,  from  above  downward,  by  the  isthmus  of  the  iHt 
thyroid  veins,  the  arteria  thyroidea  ima  (when  that  vessefi 
and  Sterno-rhyroid  muscles,  the  cervical  fascia,  and  m<: 
anastomosing  branches  betw^een  the  anterior  jugular  vei 
covered  from  before  backward  by  the  first  piece  of  the  stei 
thymus  gland,  the  left  innominate  vein,  the  arch  of  the  w 
left  carotid  arteries,  and  the  deep  cardiac  jdexus.  Poste 
with  the  Leso[ihagus;  laterally,  in  the  ueck,  it  is  in  reli 
carotid  arteries,  tlie  lateral  lobes  of  the  thyroid  gland,  the 
and  recurrent  laryngeal  nerves ;  and  in  the  thorax  it  lies  i 
pleurie,  having  the  )uieumogastric  nerve  on  each  side  of  il 

The  Right  Bronchus,  Avider,  shorter,  and  more  hi>rizuui 


d 


THi:    TRAVHEA. 


003 


left,  is  about  an  inch  in  lenjjjtii,  and  enters  the  ri<rht  limg  opposite  the  fifth  dorsal 
vertebra.  The  vena  ftzyg«>s  majfrr  arehes  over  it  from  hehiml,  and  the  \i)i\\\ 
pidmontirv  artery  lies  below  and  then  in  front  of  it. 

The  Left  Bronchus  is  suniller,  longer,  and  more  obliijue  than  the  right,  being 
nearly  two  inehes  in  length.  It  enters  the  root  of  the  left  lung  opposite  the  sixth 
(hn'sal  vertebra,  about  on  inch  htwer  than  the  right  bronchus.  It  passes  beneath 
the  areh  of  the  aorta,  crosses,  in  front  of  the  (esophagus,  the  thoracic  duet  and 
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Fto.  &73  — Knint  view  of  canllA^vfl  of  laryux ;  the  trachea  and  bronchi. 

the  descending  aorta,  and  has  the  left  pulmonary  artery  lying  at  first  above  and 
then  in  front  of  it.  If  a  transverse  section  is  made  across  the  trachea  a  short 
distance  above  its  jjoint  of  bifurcation,  and  a  l*ird's-eye  view  taken  of  its  interior 
(Fig.  574),  the  septum  jdaeed  at  tlie  bottom  of  tlie  trachea  and  sejtarating  the  two 
!»ninchi  will  be  seen  to  occupy  the  left  of  the  median  line,  so  that  any  solid  ho«ly 
drnpjjing  into  the  trachea  wouhl  naturally  be  directed  toward  the  right  bronchus. 
This  tendency  is  aided  by  the  hirger  size  of  the  right  tube  as  compared  with  its 
ftdlow.  This  fact  serves  to  explain  why  a  ff)reign  body  in  the  trachea  generally 
falls  into  the  right  bronchus.' 

*  Re'iRel  a»«ert4  <lmi  tlio  t'tilry  of    a  foreign  body  talo  the  /^V  broach u«  is  by  no  means  so  infre- 
fjnent  as  i»  generally  sup|x>i*tl. 
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Structure. — The  trachea  is  composed  of  impt?rfeet  cartilaginous  rings^  fibron? 
mombrane^  muscular  fibres,  longitudiujil  yellow  elastic  fibres,  mucous  membrane, 
auti  glands. 

Tbe  cartilages  vary  from  sixteen  to  twenty  in  number:  each  forms  an  imper- 
fect ring  which  surrounds  about  two-thirds  of  the  cylinder  of  the  trachea,  being 
imperfect  bebiud,  where  the  tube  is  completed  by  fibrous  membrane.  The  cartilages 
are  placed  horixuntally  above  each  other,  separated  by  narrow  mcnibraDous 
intervals.  They  measure  about  two  lines  in  depth  and  half  a  line  in  thickness. 
Their  outer  surfaces  are  flattened,  hut  internally  they  are  convex  from  being  thicker 
in  the  middle  than  at  the  margins.  Two  or  more  of  the  cartilages  often  unite 
partially  or  completely,  and  are  sometimes  bifurcated  at  their  extremities.  They 
are  highly  elastic,  but  sometimes  become  calcified  in  advanced  life.  In  the  right 
bronchus  the  cartilages  vary  in  number  from  six  to  eiglit ;  in  the  left,  from  nine 
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Fio.  674.— Transveree  BCCtJon  uf  tin:  irmlR-a,  jusi  jilM>ve  it*  blfure»Ui>u.  with  «  bird's-eye  view  of  tin-  interior. 

to  twelve.     They  are  shorter  and  narrower  than  those  of  the  trachea.    The  peculiar 
cartilages  are  the  first  and  the  last. 

The  i}r*f  rartiht/f  is  broachn-  than  the  rest,  and  sometimes  divided  at  one  end; 
it  is  connected  by  fibrous  membrane  with  the  lower  bordei"  of  the  cricoid  cartilage. 
with  which  or  with  the  succeeding  cartilage  it  is  sometimes  hlended- 

The  I*t)it  i'ftrftftttfi'  y  thick  and  broad  in  the  middle,  in  consequence  of  its  lower 
border  being  prolonged  into  a  triangular  hook-shaped  process  which  curves  down- 
ward and  backward  between  the  two  bronchi.  It  terminates  on  each  side  in  an 
imperfect  ring  which  encloses  the  cnmmencement  of  the  bronchi.  The  cartilage 
above  the  last  is  somewhat  broader  than  the  rest  at  its  centre. 

The  Pibrous  Membrane. — The  cartilages  are  enclosed  in  an  elastic  fibrotut 
membrane  which  forms  a  double  hiyer,  one  layer,  the  thicker  of  the  two,  passing 
over  the  outer  surface  of  the  ring,  the  other  over  tbe  inner  surface  :  at  the  upp^r 
and  btwer  margins  of  the  cartilages  these  two  layers  Idend  together  to  form  a  single 
membrane  which  connects  the  rings  one  with  anotlier.  They  are  thus,  as  it  were. 
imbedded  in  tiie  membrane.  In  the  spAce  behind,  between  the  extremities  of  the 
rings,  the  membrane  forms  a  single  distinct  layer. 

The  muacular  fibres  are  disposed  in  two  hiyers,  longitudinal   and  transvei-se.^ 
The  finufitudlntd  jibrcn  are  the  most  external,  and  arise  by  minute  tendons  from 
the   inner  surfaces  of  tbe  ends  of  the   tracheal  cartilages  and  from  the  fihroufs 
membrane. 

The  transverse  tihr 4- )t  (Tracbealis  muscle.  Todil  and  Bowman),  the  most  interna 
form  a  thin  layer  which  extends  transversely  between  the  ends  of  the   cartiiagc 
and  the  intervals  bctAveen  them  at  the  posterior  part  of  the  trachea.  The  niuscuhir 
fibres  are  of  the  unstriped  variety. 

The  elastic  fibres  form  a  complete  lining  to  the  entire  cylinder  of  the  trachea, 
external  to  the  mucous  membrane  ;  they  are  most  abundant  at  tbe  posterior  part  ofj 
the  tube  between  the  extremities  of  the  rings,  where  they  are  collected  intodistinc 
longitudinal  bundles,  and  are  especially  numerous  about  tbe  bifurcation  of  the 
trachea.  They  may  be  traced  downward  as  a  continuous  memhi-ane  to  tbe  ultimate 
ramifications  of  the  bronchial  tubes,  The  fibres  are  contained  in  a  loose  8ubmucx>u'i 
tissue  which  contains  numerous  mucous  glands, 

Tbe  Mucous  Membrane  is  continuous  above  with  that  of  tbe  larynx,  and  belo^v 
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with  that  of  the  bronchi.  Microscopically,  it  jtre.seuts  a  well-marked  basement 
meii)brane  supporting  a  layer  of  columnar  ciliated  epithelium,  between  the  deeper 
tnds  of  which  are  smaller  round  or  elongated  cells.  It  contains  a  large  amount 
of  Ivmphoid  tissue  ami  some  tracheal  inlands. 

The  Tracheal  Glands  are  t'oand  in  great  abundance  at  the  posterior  part  of  the 
trachea.  They  are  small,  flattened,  ovoirl  bodies  placed  upon  the  out^'r  sui*fiice  of 
the  fibrous  layer;  each  is  furnished  with  an  excretory  duct  which  pierces  the  fibrous 
and  muscular  layers  and  opens  on  the  surface  of  tno  mucous  nietwbrane.  Some 
glands  of  smaller  size  are  also  found  at  the  sides  of  the  trachea,  between  the  layers 
of  fibrous  tissue  connect  in  •;  the  rings,  and  others  immediately  beneath  the  mucous 
coat.  The  secretion  from  these  glands  serves  to  lubricate  the  inner  surface  of  the 
trachea. 

Vessels  and  Nenres. — The  trachea  is  supplied  with  blood  by  the  inferior  thvrftid 
arteries.  The  vtunH  terminate  in  the  thyroid  venous  plexus.  The  ncrvtn  arc 
derived  from  the  pneumogaatric  and  its  recurrent  branches  and  from  the  sympa- 
thetic. 

Sur&ce  Fonn,— In  the  middle  line  ot"  the  uct^k  s«»iuc  of  the  t-artilatresoi'  the  laiynx  t-an  be 
readily  distinguisht'd.  In  the  retxMlinir  anjrle  hel(»w  \\\v  *A\u\  iht-  liyoid  bone  i-an  easily  he  luiidc 
out  {see  imete  'I'M*),  and  u  finger's  hremlth  helow  it  i.Hthi*  [Mmium  Adami,  the  nronnnerioe  between 
the  upjier  hordcns  ut"  the  twt}  ahe  uf  the  thyniid  eartila^'e.  AUnit  iiii  inch  heluw  this,  in  the 
middle  line,  is  a  depression  eoiTL'snundirijaf  to  the  erieo-thyr<»i"l  spaee,  in  whieh  the  *;>|x'r;di<jn  of 
laryngotomy  is perturuied.  Tbiit  depreasion  is  Injunded  heluw  hy  a  pmniiiieut  anh.  the  utiterior 
rinir  of  the  ericuid  cartilage,  Iwlow  wbii-h  the  traeheu  can  l»e  I'eh,  though  it  is  iitily  in  the 
emaciated  adult  that  the  separate  rings  ean  be  distinguished.  Tlie  i«>wer  part  of  the  trachea  is 
not  eiwily  made  out,  for  as  it  descends  in  the  nei  k  it  takes  a  deejjor  position  and  i>*  Hirlher 
removed  from  the  >iurtaee.  The  level  of  the  voeal  cords  eorrespondi*  tu  the  middle  of  the  ante- 
rior murifin  of  the  thyroid  cartiiage. 

With  the  laryngortcofie  the  following  struftures  ean  Ije  seen:  Tlie  base  of  the  tongue  and 
the  ut>|»er  surfaee  of  the  epiglottis,  with  the  glosso  epiglottic  ligaments,  the  superior  aperture  of 
the  larynx,  bounded  on  cither  side  by  the  ar>teno-epigluttidean  ligaments,  in  whieh  may  Ije  .seen 
two  Muuded  eminences  eorTesixmdinir  to  the  cornioiila  nud  euueitorm  cHTtilages.  Beneath  the.se, 
(he  true  and  false  vo<.'al  <:ords.  with  the  ventriele  Wtweeu  theiu.  Still  decjier,  the  cricoid  •:uni- 
lage  and  8t>me  of  the  aiUerior  [)art*i  of  the  ringK  of  the  trachea,  and  sometituew,  in  deep  inspira- 
tion, the  bifurcation  of  the  tn^hea. 

Surgical  Anatomy. —  /omV/u  imlff-H  often  Hml  their  way  into  the  air-passages.  These  may 
\n.'  either  larve  J5i>ft  substances,  as  a  piece  of  meat,  when  they  IrtHMnue  lodged  in  the  upper  ajwr- 
ture  of  the  larynx  or  in  the  rima  jrlottidis,  and  cause  .si>eedy  suffocation  unless  rapidly  got  rid  of 
or  unless  an  ojwning  is  ma«h^  into  the  air-|>assage»  below,  so  jw  to  enable  the  patient  to  breathe. 
Smaller  bodies,  and  freipieutly  of  a  hanl  uatiii-e,  such  as  eherry-  or  phnnstoues,  snudi  piec-es  of 
I:mjiu',  buttons,  etc.,  may  find  their  way  through  the  rinia  glutttdis  into  the  trachea  or  bronchus, 
or  (nay  iK-come  lodged  in  the  ventricle  of  the  laryn.\.  'fhe  dangers  then  depend  not  »>  much 
upun  the  mei'banu-al  ol»struction  as  upon  the  spa.sni  «d'  the  glottis  which  they  excite  fnan  reflex 
irritation.  When  lodged  in  the  ventriele  of  the  larynx  they  may  prmhue  very  few  symptoms 
l>eyond  sudden  loss  of  voice  or  alteration  in  the  voice  s^umds  inuncdiately  folhwing  the  iuhata- 
tion  of  the  fifreign  b(»dy.  When,  however,  they  are  situated  in  the  trachea,  they  are  eonstiintly 
striking  against  the  vocal  cords  duriijif  ex[>iratory  efforts,  and  produce  attacks  of  dyspnavi  from 
spasui  of  the  glottis.  When  lodged  in  the  bronchus  they  usually  become  fixed  there,  and, 
occluding  the  huuen  of  the  tube,  eause  .1  loss  of  the  respiratory  murmur  on  the  afTected  side, 
which  is,  as  stated  aliove.  usually  the  riifht. 

Beneath  the  mucons  inenibraiie  of  the  upper  part  of  the  air-pa.sHagcs  there  is  a  considerable 
amount  of  submunuis  tissue  which  is  liable  to  bec<»me  much  swollen  from  effusion  in  inflannna- 
tor>'  afTcetions.  corjstitotinir  the  ilisca.se  known  as  "rjedeuia  of  the  glottis."  'finis  eftiision  does 
not  extend  below  the  lev*'|  cd'  the  vocal  cords,  on  account  of  the  fact  that  the  mucous  metuhrane 
is  elo.sely  adherent  to  tbe.se  structures,  witliout  the  ititerveritituj  of  atjy  submucou.^  tissue.  So 
that,  in  eases  nf*  this  disea.se  in  whicli  it  is  neecssary  to  open  the  air  passages  to  prevent  sufTtK-a- 
tiou,  the  ojwration  of  laryuiirjtomy  is  sufficient. 

f.'hrouie  kr\-nsitis  is  an  inflammution  of  tlie  nmeous  glands  rd"  the  lar>*nx  which  occurs  in 
those  who  s|veak  much  in  public,  and  is  known  as  "clergyman's  wore  throat."  It  h  due  to  the 
dr>ue.ss  induced  by  the  laree  amount  of  cold  air  draw  into  the  air-passiiges  during  prolonged 
spcakitij:.  which  excites  the  incresLsed  activity  of  the  nunxuis  glands  to  keep  the  parts  nniist,  and 
this  eyiiuually  terminates  in  inflammution  of  tbe.se  structures. 

( 'Iceratton  of  the  larynx  may  occur  from  sypliilis.  either  8U|^e^fieittl  ulceration  or  from  the 
softening  of  a  gumma,  from  tuliercular  diseiise  (iaiTngeal  phthisis),  or  from  malignant  disent^ 
(epithelioma  I, 

The  air-passs«ges  nmy  t»e  opened  in  two  ditTerent  situations:  thntugh  the  cricothyroid  mem- 
brane \lari/iiffo(Lnnj/),  or  in  some  part  of  the  tmchca  [tmchtxttotny) ;  atid  to  these  some  surgeons 
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have  addftl  a  third  iiif'thod,  by  rtponin^'  the  tTicothynml  lueiiihrane  iin<l  dividin.ir  the  crimiJ 

;  situatioDs  (>Fig.  575). 


iiavc  aaiii'ti   u  miiu   iiu'iiioii,  i?y  itpiMjiii;:  uit"  (Tit'oiiiyroin   [iieuiiiidiic  ._ 

cartilaire  with  th*"  ujiper  x\m  of  thu  tmchoa  {l<tn/iiyo-trachfiiiouii/\.     The  btudoiit   shuuld  cja»- 

lully  n>nsi<!er  the  relativo  anatomy  of  the  air-tube  to  each  of  these  sit 


Thijtoid  vnrlHage.. 

Crico-thyruiH  tn^mbrnne^ 
ami  ttrlfry. 
Cricmd  cartilage.- 
Superior  thyroid  rrtn.- 

Infrr'mr  Ihyruid  eein.^ 

Jntiominatf  artery.^ 


-  Thyvuid  body  (ittkvuxui). 


KiG.  575.— 8aigic«l  ttiiutoniy  tif  luryiimi-ir«che«l  rugiun.    In  the  infant. 

Ldi'mgotomtf  is  anatomically  the  most  simple  openition  :  it  can  mr^t  readily  be  }>erfrinnc«l. 
and  shauld  ahvay.s  ho  proftrrcd  whtni  parttcuhir  tirriiinstaiu-Of;  d«  not  render  the  oi  f 

traehjHttomy  ahsohiiely  lu-irssjiry.     The  (Tie<i-t)iyroid  inenibnine  is ver>-.'*uperlieial.  In  d 

only  iti  the  middle  hue  by  thi-  ^kiii.  superfirial  fusfia.  and  i!ie  dwp  fa.scia.  On  eaoh  m-ii-  <ii  ibo 
middle  hi»e  it  i8  also  eoveroii  hy  the  Sternohyoid  and  Stenio-thyroid  mnirielej*.  which  dixer^e 
slijrhtly  from  eiieh  other  at  their  upper  part.s,  leaving  a  .sli^du  interval  l>et\veen  tliem,  On  \.h*tv 
musele!*  rests  the  anterior  J ni:ular  vein.  The  only  ve.Hse1  «d' any  importunee  in  n>nn«?ctiou  with 
this  operation  is  the  erieo-thyroid  artery,  whieh  r-rosnes  tlie  erim-lhyroH  menjbrane.  and  which 
may  be  wounded,  hut  rarel\'  gives  rise  t(»  any  trouble.  The  operation  is*  performed  thus :  The 
head  beinir  thrown  back  and  steadied  by  an  asf»istant.  the  fintrer  is  pas-scd  over  the  fmnt  of  Ove 
neek  and  the  erie()-{|i\Tv>id  depresision  felt  for.  A  verii.al  ineir^ioti  is  then  made  thnju^h  ihe 
Kkin  in  the  miildli*  line  over  this  spot,  and  carried  down  throtiLdi  the  fiweia  until  tlic  cri«>H 
thyr<iid  membrane  is  exposed.  A  emss*  cut  is  then  made  thnaigh  the  membrane,  elose  to  the 
tipjKT  boiiler  of  the  criwid  cartilage,  so  as  to  avoid,  if  possible,  the  crico-th\Toid  arter>*.  and 
a  trarheotomy-tiilw^  intrtjdueed.  It  ha.H  been  reeoinmendcd.  as  a  more  rapid  wj»>  of 
perfonuiiiif  the  opiTation.  to  make  a  transvensf  instead  of  a  lonjLdtndinal  ctit  thruuL'h  ihe 
suiK'rfieial  striielure?*,  and  lhu.»i  to  open  at  (rtice  the  air-puti-^iire.*.  It  will  be  seen,  however,  th«t 
in  openit.inp  in  this  way  the  anterior  jiiirular  veins  w<iuld  Iw.-  in  dmc-'er  of  iMMny  wviuntled. 

Tiachnifouiif  tnay  l>e  nerformrd  either  above  t»r  below  ihe  isthmui>  of  the  thyroid  Iwdj'.  or 
this  .structuR'  may  he  divi<led  :ind  the  (raehea  oiK'ned  W'tjcath  it. 

The  isthmus  of  the  thyroid  eland  uHiially  ero.sse8  the  second  and  tliiiil  rinjffs  of  the  trachea; 
ahmg  its  upper  border  ts  frequently  to  tn?  found  alarv'C  transverhecommnnicatini;  branch  Iftwetti 
the  siiiKM'ior  thyroid  veins;  and  the  isthmus  itself  is  covered  by  a  venous  plexus  foruied  between 
the  thyroid  veins  of  the  opposite  sides.  Theoretically,  therefore,  it  is  advisable  to  avoid  dividing 
thi«  structure  in  oiH'ntriir  ilu*  trachea. 

Above  the  isthmtis  the  trachea  is  comi»anitively  snperfjciuh  being  covenwl  by  the  »kiq 
supcrKcial  fascia,  deep  fiuscia.  Stt-niohyoid  and  Sterno-thyroitl  miLseles.  and  a  se*'«md  layer  oL. 
the  deep  fascia,  which,  attached  above  to  the  lower  border  of  the  hyoid  bone,  deseen<b  hi^rueatli 
the  muscles  to  the  thymid  Inwly.  where  it  divides  int<»  two  layej-sj  and  er)clos<'.s  the  istlimti*. 

Below  the  isthmus  the  tnicheu  Hts  rnmli  more  deeply .  ami  i.«  covered  by  the  .**':  '        I 

and  the  8temo-thyroiil  muscles  and  a  inKwitity  of  loose  arnular  tissue  in  which  is  a  pli\ 
some  of  them  td"  larirc  si/e  ■,  thev  converirc  to  two  tnmks.  the  inferior  tbyntid  \i-m.-    ^^m-li 
detteend  on  either  side  of  the  median  line  on  the  front  ol'  the  tnichea  and  o|)en  into  the  rnnouii- 
nate  veins.     In  the  infant  the  thyiiuis  Ldand  tiscmils  a  variable  distance  alonjt  the  fn.nt  .♦  '^ 
trachea,  ami  onjKwito  the  epi.stenial  notch  the  winrlpijH?  is  crossed  by  the  lel\  innominat 
Occasionally  also,  in  young  subjects,  the  innominate  arter>'  crosses  the  tube  obli(|nt'ly 
the  level  of  the  sternum.     The  thyroidea  iraa  artery,  when  that  vessel  exists,  po^eft  from  bek 
upward  along  the  front  of  the  trachea. 
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From  these  observations  it  must  be  evitleiit  thai  the  trachea  can  be  more  readily  opeited 
above  tlijiii  below  the  isthmus  of  the  thyroid  IxhIv. 

Trache*(ton»y  above  tlie  isthmiLs  is  ^lerfortned  thuis :  The  patient  should,  if  iwissible,  Ik*  liiiJ 
on  his  back  on  a  tublo  in  a  ^otxl  lidit.  A  itillow  im  to  he  jilaeed  under  the  slmulders  and  the 
hoad  tlifown  haek  and  wteadied  by  an  assistant.  The  surgeuu,  wtandinv  o«  the  rieht  f<ide  of  his 
iniiient,  makes  an  tneiHtun  from  an  inch  ami  a  half  to  two  inche!?  in  len*rth  in  the  median  \\xto^  of 
the  noek  from  the  to]j  of  the  cn«*oul  eartila|B:e.  The  incision  must  Ije^  made  exaetly  in  tlie  middle 
line,  so  :ls  to  avoid  the  anterior  jneular  veins,  and  alh^r  (he  .sujterfieial  strurturv.s  huve  been 
divided  the  interval  l>etwcen  the  i**terno-hv(iid  mu.seles  mu?it  be  found,  the  raphe  divided,  and 
the  mu^dt'S  drawn  apart.  The  lower  border  of  I  he  erieoid  eartilape  nn\i>\.  now  l»e  ielt  lor,  and 
ihe  upper  uart  of  the  trachea  e.tpor*ed  from  this  jMiint  downward  in  the  middle  line.  [l<ir*e  hru* 
reeomraencied  that  the  layer  of  liuseia  in  tronl  of  the  trachea  should  1^  divided  tninsverscly 
at  the  leve!  of  the  lower  l>order  of  the  crictud  cartilage,  and,  liaving  la'cn  .seized  with  a  pair  of 
foneps,  presiied  downward  with  the  handle  of  the  Siealp*!.  By  this  means  the  isthmus  of  tlie 
thyroid  iiland  is  depressed,  and  is  saved  from  all  rlangcr  of  being  wounded,  and  the  trachea 
cleanly  e.xjM>sed.  The  tnichea  is  now  tninsli.\e<l  with  a  sharp  hook  and  drawn  torward  in  order 
to  steady  it,  and  is  then  ojMined  by  insertinu'  the  knife  into  it  atid  dividitii:  the  twoor  three  upjKjr 
rings  from  l>elow  upwarfl.  If  the  trachea  is  to  h>e  opened  hclow  the  isthmus,  the  incis^ion  ium»t 
l>e  made  from  a  httle  \nAnw  tbe  cricoid  cartilage  to  tlie  toj)  of  the  stertium. 

In  the  child  the  trachea  is  smaller,  more  deeply  placed,  and  more  movable  than  in  the  adult. 
In  fat  or  short-necked  people,  or  in  thase  in  whom  the  nuiscles  of  the  neck  are  prominently 
develojted,  tbe  tnichea  ii§  more  (hn'ply  nhieeil  than  in  the  opposite  conditions. 

A  portion  of  the  lar>'nx  or  the  wliole  of  it  has  bet-n  removed  for  malignant  dit^ease.  The 
re.-*ult.'i  which  have  Iwen  obtained  from  the  removal  of  the  whole  of  it  have  not  been  very  satis- 
taetory^  and  the  ca.ses  in  whieb  the,<iperation  is  justifiable  are  very  few.  It  may  be  removed  bj- 
a  median  ineLsion  through  the  soft  parts,  frei*ing  ilu*  eartilage  from  the  mn.scles  and  other 
structures  in  front,  separsitinii  the  larynx  from  the  trachea  below,  and  diasecting  off  the  deeper 
struct lure  trom  below  upward. 

THE  FLEUE^. 

Each  lung  is  invested,  upon  its  external  surface,  by  an  exceedingly  delicate 
serous  meinbraiie,  the  pleura,  which  encloses  the  organ  as  far  as  its  rcMit»  and  is 
then  reflected  upon  the  inner  surface  of  the  thorax.  The  portion  of  the  serous 
membrane  investing  the  surface  of  the  Iting  is  called  the  pleura  pulmonaUa 
(visceral  layer  of  pleura),  while  that  which  lines  the  inner  surface  of  the  chest  is 
called  the  pffurn  mMah's  (parietal  layer  of  j)lcura).  The  space  between  these  two 
layers  is  called  ttie  c^iritf/  of  fiie  pfeurtt,  but  it  must  be  borne  in  miud  that  in  the 
healthy  condition  ihe  two  layei*s  are  in  contact,  and  there  is  no  real  cavity  until  tlie 
Ittng  becomes  collajtsed  ami  a  separation  of  it  from  the  wall  of  tbe  chest  takes 
place.  Each  pleura  is  therefore  a  shut  sac,  one  occupying  the  right,  the  other  the 
left  half  of  the  thorax,  and  they  are  perfectly  sejmrate,  not  conimttnicating  with 
each  other.  The  two  pleura^  do  not  meet  in  the  middle  line  <»f  the  chest,  exce]»ting 
anteriorly  opposite  the  upper  part  of  the  second  piece  of  the  sternum— a  space 
being  left  between  thera,  which  contains  all  the  viscera  (d'  the  thorax  excepting 
the  lungs:  this  is  the  mt'diaittuiHm, 

Reflections  of  the  Pleura  (Fig.  570). — Commencing  at  the  sternum,  the  pleura 
passes  outward,  covers  the  costal  cartilages,  the  inner  surface  of  the  ribs  and 
Intercostal  muscles,  and  at  the  back  part  of  tbe  thorax  passes  over  the  thoracic 
ganglia  and  their  branches,  and  is  reflected  upon  the  sides  of  the  bodies  uf  the 
vertebrie,  where  it  is  se[iarated  by  a  narrow  interval,  the  poitti-rior  mediaatinum^ 
from  the  opposite  [deura.  From  the  vertebral  column  the  pleura  passes  to  the  side 
of  the  pericardium,  which  it  covers  to  a  slight  extent ;  it  then  covers  the  back  part 
of  the  root  of  the  lung,  from  the  lower  border  of  which  a  triangular  fold  descends 
vertically  by  the  side  of  the  posterior  mediastinum  to  the  Diaphragm.  This  fold 
is  the  broad  ligament  of  the  lung,  the  ligarnentuyii  Jatuifi  pulmomHy  and  serves  to 
retain  tbe  lower  part  <d*  that  organ  in  position.  Fmttt  tin-  roof  the  pleura  may  be 
trace<l  over  the  convex  surfiice  of  tbe  lung,  the  suininit  an<i  base,  and  also  over  the 
sides  of  the  fissures  between  the  lobes  on  to  its  anterior  sttrfaee  and  the  front  part 
of  its  root ;  from  this  it  is  reflected  upon  the  side  of  the  pericardium  to  the  inner 
sui'face  of  the  gternum.  Behnv,  it  covers  the  upper  surface  of  the  Diaphragm,  and 
extends  in  front  as  low  as  the  costal  cartilage  of  the  seventh  rib  ;  at  the  side  of  the 
chest,  as  low  as  tbe  tenth  rib  on  the  left  side  and  the  ninth  on  tbe  right  side ;  and 
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behind,  it  reaches  as  low  as  the  twelfth  rib.  and  souietiines  even  beyond  it,  as  ioi 
Its  the  transverse  process  of  the  tirs+t  lumbar  vertebra.  Ahm't^  its  apex  projects,  in 
the  form  of  a  ('Hl-dc-nai%  through  the  superior  opening  of  the  thorax  into  the  neck, 
extendiiiir  from  one  to  two  inches  above  the  mari;in  of  tha  first  rib,  and  receives 
the  summit  of  the  corresponding  lung;  this  sac  is  strengthened,  according  to  Dr. 
Sibson,  by  a  domedike  expansion  of  fascia,  attached  in  fnuit  to  the  posterior  border 
of  the  first  rib.  and  behind  to  the  anterior  border  of  ihe  transverse  process  of  the 
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Fifi.  ^76.— A  traiuvvreeiici'tion  of  iho  thorax,  showliig  the  rfl«tiv«'  )>osltion  nf  Hip  vlscpm  and  the  reifl« 
uf the  olfunr. 


seventh  cervical  vertebra.     This  is  covered  and  strengthened  by  a  few  spreading 
muscular  fibres  derived  from  the  Scaleni  muscles, 

A  little  above  the  middle  of  the  sternum,  the  ct>ntiguous  surfaces  of  ibe  IHo 
pleur«?  are  sometimes  in  contact  for  a  slight  extent ;  but  above  and  below  this  point 
the  interval  left  between  them  forms  part  of  the  mediustinum. 

The  inner  surface  of  the  pleura  is  smooth,  polished,  and  moistened  hv 
serous  floid :  its  outer  surface  is  intimately  adherent  to  the  surface  of  the  lun^ 
and  t«>  the  pulmonary  vessels  as  they  emerge  fnmi  the  pericardium;  it  is  aUo 
adherent  to  the  upper  surface  of  the  Diaphragm  :  throughout  the  rest  of  its 
extent  it  is  somewhat  thicker,  and  may  be  sej»arated  from  the  adjacent  part* 
with  extreme  facility. 

The  right  pleural  sac  is  shorter,  wider,  and  reaches  higher  in  ilie  neck  than 
the  left. 

Vessels  and  Nerves.— The  artfrii's  *>/"  the  phitra  are  derived  from  the  inter- 
costal, the  internal  manunary,  the  muscuh)-phrenic,  thymic,  pericardiac,  and 
bronchial.  The  veins  correspond  to  the  arteries.  The  lywphaticg  arc  verv 
numerous.  The  nervei  are  derive<l  from  the  phrenic  and  sympathetic  (Lu^hka). 
Kolliker  states  that  nerves  accompany  the  ramification  of  the  bronchia]  artcric* 
in  the  pleura  pulmonalis. 

Surgical  Anatomy.— In  oiwratians  ui>ou  the  kidney  it  must  he  borne  in  mind  that  ihe 
pk'ura  ru.iy  .sometimes  yxtend  below  the  level  of  the  lust  rib.  and  may  therefore  be  opened  in 
these  opemtions.  especially  when  the  lust  rib  is  reniuvud  in  onlcr  to  give  more  room. 


Tipper  portion,  :i1k>vo  tbe  upper  level  of  tlio  pericardiimi,  which  is  named  the 
Supfrior  7jiedtnHtinuitt  (StnUhers) ;  mid  a  hnvcr  portion,  below  the  up[ier  level  of 
the  perieardiiiin.  This  lower  portion  is  again  subdivided  into  three — thut  part 
whieli  contains  the  pericardium  and  its  contents,  the  middle  mediastinum  :  that 
part  which  is  in  front  of  the  pericardium,  the  antiTtor  wt'diaxtinum  ;  and  that 
part  which  is  behind  the  periciiidlum,  the  pimtcrior  mcdiagtinum. 
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The  superior  mediastinum  is  that  portion  uf  the  iiiterjikMiral  .space  which  lies 
above  the  upper  level  of  the  pericardium,  hetween  the  in:tiiuhritmi8terui  in  front  and 
the  upper  (lorsul  vertebric  buliiinl.  It  is  boinuletl  belnw  by  a  plane  passing  back- 
ward from  the  junction  of  the  iiiainibrium  and  gludinhis  steriii  to  the  lower  part 
of  the  body  of  the  fourth  dorsal  vertebra.  It  contain!*  rlie  origins  of  the  Stem<i- 
hyoid  and  Sterno-thyroid  muaclea  and  the  lower  ends  of  the  Longi  colli  muscles: 
the  transverse  portion  of  the  arch  of  the  aorta ;  the  innominate,  the  thoracic 
portion  of  the  left  carotid  and  subclavian  arteries ;  the  upper  half  of  the  superior 
vena  cava  and  the  innominate  veins,  and  the  left  su]>erior  intercostiil  vein  :  the 
pnenniogastric,  cardiac,  phrenic,  and  left  recmrent  kryngeal  nerves  ;  tlje  trachea. 
tiesophagus.  and  thoracic  duct;  the  remains  of  the  thymus  gland  and  lymphatics. 

The  anterior  mediastinum  is  bounilcd  in  front  by  the  sternum,  on  each  side  hv 
the  pleura,  and  behind  by  the  pericardium.     Owing  to  the  obliijue  position  of  the 
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heart  toward  the  left  side,  this  space  is  not  parallel  with  the  sternum,  but  directtnl 
oJiliipiely  from  above  downward  and  to  the  left  of  the  median  line  ;  it  is  broad 
below,  narrow  above,  very  narrow  opposite  the  first  segment  of  the  gladiolus  of  the 
sternum,  the  contiguous  surface?*  of  the  two  fdeurie  being  occasionally  united  over  % 
small  space.  The  anterior  mediastinum  contains  the  origins  of  the  Triangularis 
sterni  muscles,  and  a  i^uantity  of  loose  areolar  tissue  in  which  some  lymphatic 
vessels  are  found  ascending  from  the  convex  surface  of  the  liver,  and  two  or  three 
lymphatic  glands  (anterior  mediastinal  glands). 

The  middle  mediastinum  is  the  broadest  part  of  the  interjdeural  space.  It 
cont.iins  the  heart  enclosed  in  the  pericardium,  the  ascending  at>rta,  the  lower 
half  of  the  superior  vena  cava,  with  the  vena  azygos  major  opening  into  il,  thf 
bifiiri.mtion  of  the  trachea  and  the  two  bronchi,  the  pulmonary  artery  dividing  into 
its  two  branches  and  the  right  and  left  pulmonary  veins,  the  phrenic  nervea,  and 
some  bronchial  lynipliiitic  glands. 

The  posterior  mediastinum  is  an  irregular  triangular  space  running  immlle] 
with  the  vertebral  column;  it  is  bounded  in  front  by  the  |)ericardium  and  root«  of 
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the  lungs,  behind  by  the  vertebral  column  from  the  lower  border  of  the  fourth 
dorsal  vertebra,  and  on  either  side  by  the  pleura.  It  contains  the  descend- 
ing thoracic  aorta,  the  greater  and  lesser  azygf>s  veins,  the  puetmiogastric  and 
splanchnic  nerves,  the  a?sophagus,  tlioraeic  duct,  and  some  lymphatic  glands. 

THE    LUNGS. 

The  LungB  are  the  dBsential  organs  of  respiration  :  (hey  are  two  in  number, 
placed  one  cm  each  side  of  the  chest,  sepiarated  from  each  other  by  the  heart  an<l 
other  contents  of  the  me<liastinum.  Each  lung  is  conical  in  [<liape,  and  presents 
for  examination  an  apex,  a  baae,  two  borders,  and  tAvo  surfaces  (Fig.  579). 
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Fio.  579.— Front  view  uf  the  heart  and  lungs. 

The  apex  forms  a  tapering  cone  which  extends  into  the  root  of  the  neck  about 
an  inch  to  an  inch  and  a  half  above  the  level  of  the  first  rib. 

The  fnisc  is  broad,  concave,  and  rests  upon  the  convex  surface  of  the  Dia- 
phragm ;  its  circumference  is  thin,  and  fits  into  the  space  between  the  lower  ribs 
and  the  costal  attachment  of  the  Diaphragm,  extending  lower  down  externally 
and  behind  than  in  front. 

The  I'xtenitt!  or  thoracu"  aurfaee  is  smooth,  convex,  of  considerable  extent, 
and  corresponds  to  the  form  of  the  cavity  of  the  chest,  being  deeper  behind  than 
in  front. 

The  inner  iurface  is  concave.  It  presents  in  front  a  depression  corresponding 
to  the  convex  sui-face  of  the  pericardium,  and  behind  a  deep  fissure  (the  bilum 
pulmonis)  which  gives  attachment  to  the  root  of  the  Iting. 

The  posterior  border  is  rounded  and  broad,  and  is  received  into  the  deep  con- 
cavity on  either  side  of  the  spinal  column.  It  is  much  longer  than  the  anterior 
border,  and  projects  below  between  the  ribs  and  the  Diaphragm. 
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The  anterior  border  is   thin  and  sharp,  and   overlajjs   the  front    of    the    \\ 
eardiiim. 

Each  lung  is  divided  into  two  lobes^  an  upper  and  lower,  by  a  long  aod  deep 
fissure  which  extends  from  the  upper  part  of  the  jyosterior  border  of  the  organ. 
about  three  inches  from  \\»  apex,  downward  and  forward  to  the  lower  part  of  its 
anterior  border.  This  fissure  penetrates  nearly  to  the  root.  In  the  right  liing 
the  upper  lobe  is  partially  subdivided  by  a  second  and  shorter  fissure  which  extends 
from  the  middle  of  the  preceding,  forward  and  upward,  to  the  anterior  margiu  vf 
the  organ,  marking  off  a  tumuli  triangular  p(u-ti(Ui.  the  middle  lobe. 

The  rujht  lumf  m  the  larger  and  heavier;  it  is  broader  than  the  left,  owing  to 
the  inclination  of  the  heart  to  the  left  .side;  it  is  also  shorter  by  an  inch,  in  conse- 
quence of  the  Diaphragm  rising  higher  on  the  right  side  to  accommoilate  the  liver. 

Tbe  Root  of  the  Lungs. — A  little  above  the  middle  of  the  inner  surface  of  each 
lung,  and  nearer  its  posterior  than  its  anterior  border,  is  its  root,  by  which  the 
lung  is  connected  to  the  heart  and  the  trachea.  The  root  is  formed  by  the  bronchial 
tube,  the  pulmonary  artery,  the  pulmonary  veins,  the  bmncbial  arteries  and  veins, 
the  pulmonary  plexus  of  nerves,  lymphatics,  bronchial  glands,  and  areolar  ti.s»uc.  all 
of  which  are  enclosed  by  a  reflection  of  the  pleura.  The  root  f)f  the  right  lung  hes 
behind  the  superior  vena  cava  and  ascending  portion  of  the  aorta  and  below  the 
vena  axygos  major.  That  of  the  left  lung  passes  beneath  the  arch  of  the  aorta  and 
in  front  of  the  descending  aorta;  the  phrenic  nerve  and  the  anterior  pulnioitnrv 
[de.xus  lie  in  front  of  each.,  and  the  pneumogastric  and  posterior  pulmonary  plexu* 
behind  each. 

The  chief  structures  cornposing  the  root  uf  each  lung  are  arranged  in  a  ^iroilar 
manner  from  before  backward  on  boih  sides — ^viz.  the  pulmonary  veins  most 
anterior;  the  pulm(uiary  artery  in  the  middle;  and  the  bronchus,  together  with 
the  bronchial  vessels,  behind.  From  above  <lownward,  on  the  two  sides,  their 
arranf2;ement  differs,  thus: 

<  hi  the  right  side  their  position  is — bronchus,  pulmonary  artery,  piilnionarv 
veins  ;  but  on  the  left  side  their  position  is — j)ulnionary  artery.  bronchu.s  pul- 
monary veins;  this  is  accounted  for  by  the  bronchus  being  placed  on  a  lower le%'el 
»in  the  left  tlmn  on  the  right  side,  in  order  that  it  may  pass  under  the  arch  of  the 
aorta. 

The  wcufht  of  both  lungs  together  it*  about  forty-two  ounces,  the  right  lung 
being  two  ounces  heavier  than  the  left  ;  but  much  variation  is  met  with  according 
lo  the  amount  of  blood  or  .serous  fluid  they  may  contain.  The  lungs  are  heavier 
in  the  male  than  in  the  female,  their  proportion  to  the  body  being  in  the  former 
ae  1  to  37,  in  the  latter  as  1  to  43.  The  specific  gravity  of  the  lung-ti»sue  varies 
from  0.345  to  0.74H.  water  being  1000. 

The  color  of  the  lungs  at  birth  is  a  pinkish-white ;  in  adult  life  a  dnrk 
slate-color,  mottled  in  patches;  and  a.s  age  advances  this  mottling  assumes  a 
black  color.  The  coloring  matter  consists  of  granules  of  a  carbonaceous  substance 
ileposited  in  the  areolar  tissue  near  the  surface  of  the  organ.  It  increa»et«  in 
ipiantity  a.s  age  advances,  and  is  more  abundant  in  males  than  in  females.  The 
po-i^terior  border  of  the  lung  is  usually  darker  than  the  anterior. 

The  tfur/acc  of  the  lung  is  smooth,  shining,  and  marked  out  into  numerous 
polyhedral  spaces,  indicating  the  lobules  of  the  organ;  the  area  of  each  of  ihe** 
epace.H  is  cros.sed  by  numerous  lighter  lines. 

The  sub)tffnur  of  the  lung  is  of  a  light,  porous,  spongy  texture;  it  floats  in 
water  and  crepitates  when  handled,  owing  to  the  presence  of  air  in  the  tisasue;  it 
is  also  highly  elastic;  hence  the  collap.<*ed  state  of  these  organs  when  they  lire 
removed  from  the  closed  cavity  of  the  thorax. 

Structure. — The  lungs  are  composed  of  an  extei'nal  serous  coat,  a  suhsernai* 
are(dar  tissue,   and  the  pulmonary  substance  or  parenchyma. 

The  Hrrouff  coat  is  derived  from  the  pleura;  it  ia  thin,  transparent,  and  iiiv< 
the  entire  organ  as  far  im  the  root. 

The  Huftaeroun:  areolar  tissue  contains  a  large  proportion  of  elastic   fib!H*s; 
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it   invests  the  entire   surface   of  the   lung,  and  extends  inward   between    the 
lobules. 

The  parenchtpna  is  composed  of  lobules  which,  although  closely  connected 
together  by  an  interlobular  areolar  tissue,  are  (juite  distinct  from  one  another, 
and  may  be  teased  asunder  without  much  difficulty  in  the  fretus.  The  lobules 
vary  in  size:  those  on  the  surface  are  large,  of  pyramidal  form,  the  base  turned 
toward  the  surface;  those  in  the  interior  smaller  and  of  various  forms.  Each 
lobule  is  composed  of  one  of  the  ramifications  of  a  bronchial  tube  an<i  its  ter- 
minal air-cells,  and  of  the  ramifications  of  the  pulmonary  and  bronchial  vessels, 
lymphatics,  and  nerves,  al!  of  these  structures  being  connected  together  by  areolar 
tissue. 

The  bronchuft^  upon  entering  the  substance  of  the  lung,  divides  and  subdivides 
dichotomously  throughout  the  entire  organ.  Sometimes  three  branches  arise 
together,  and  <iccasion»lly  small  lateral  branches  are  given  off  from  the  sides  of  a 
main  trunk.  Each  of  the  smaller  subdivisions  of  the  bronchi  enters  a  pulmonary 
lobule,  and  is  tenned  a  lobular  bronchial  tubt\  Its  wall  now  begins  to  present 
irregular  dilatations,  at  first  sparingly  and  on  one  side  of  the  tube  only,  but  as  it 
proceeds  onward  these  dilatations  become  more  numerous  and  surround  the  tube 
on  all  sides,  so  that  it  loses  its  cylindrical  character,  and,  becoming  enlarged, 
terminates  in  a  sacculated  alveolar  passage  beset  in  all  directions,  both  laterally 
and  terminally,  by  ciecal  pouches  or  air-celh.  The  enlarged  terminations — that 
is,  the  alveolar  passages  from  which  the  csecal  pouches  or  air-cells  spring — are 
termed  infintdiinifa.  Within  the  lungs  the  bronchial  tubes  are  circular,  not  flat- 
tened, and  present  certain  peculiarities  of  structure. 

Changes  in  the  Structure  of  the  Bronchi  in  the  Lungs. — 1.  In  the  Lobes  of  the 
Lttthjtt. — In  the  lobes  of  the  lungs  the  following  changes  take  place  :  The  cartilages 
are  not  imperfect  rings,  but  consist  of  thin  laminiv.  of  vaited  form  and  size, 
scattered  irregularly  along  the  sides  of  the  tube,  being  most  distinct  at  the  points 
of  division  of  the  bronchi.  They  may  be  traced  into  tubes  the  diameter  of  which 
is  only  one-fourth  of  a  line.  Beyond  this  point  the  tubes  are  wholly  membranous. 
The  fibrous  coat  and  the  longitudinal  elastic  fibres  are  continued  into  the  smallest 
ramifications  of  the  bronchi.  The  muscular  coat  is  disposed  in  the  form  of  a 
continuous  layer  of  annular  fibres,  which  may  be  traced  upon  the  smallest 
bronchial  tubes,  and  consists  of  the  unstriped  variety  of  muscular  tissue.  The 
mucous  membrane  lines  the  bronchi  and  its  ramifications  throughout,  and  is 
covered  with  columnar  ciliated  epithelium. 

2.  In  the  Lobitfeii  of  the  Lung. — In  the  lobular  bronchial  tnbes  and  in  the 
inftindibula  the  following  changes  take  place:  The  muscular  tissue  begins  to 
disap|>ear,  srt  that  in  the  infundibula  there  is  scarcely  a  trace  of  it.  The 
longitudinal  elastic  fibres  begin  to  break  uji,  so  that  in  the  infundibula  they 
form  an  interlacement  around  the  mouths  of  the  air-cells  which  spring  from 
it.  The  epithelium  becomes  non-ciliated  and  flattened.  This  occurs  gradually  ; 
thus,  in  the  lobular  bronchial  tubes  patches  (rf  non-ciliated  flattened  epithelium 
may  be  found  scattered  amongst  the  columnar  ciliated  epithelium  ;  then  these 
patches  of  non-ciliated  flattened  epithelium  become  more  and  more  numerous, 
until  in  the  infundibula  and  air-cells  all  the  epithelium  is  of  the  non-ciliated 
pavement  variety.  In  addition  to  these  flattened  cells,  there  are  small  polyg- 
onal granular  cells  in  the  air-sacs,  in  clusters  of  two  or  three,  between  the 
others. 

The  air-cells  are  small,  polyhedral,  alveolar  recesses  composed  of  a  fibrillated 
connective  tissue  and  surrounded  by  a  few  involnntary  muscular  and  elastic  fibres. 
In  their  walls  are  granular,  rounded,  amoeboid  cells  often  containing  carbonaceoua 
particles.  The  air-cells  are  well  seen  on  the  surface  of  the  lung,  and  vary  from 
^^th  to  y^th  of  an  inch  in  diameter,  being  largest  on  the  surface  at  the  thin 
borders  and  at  the  apex,  and  smallest  in   the  interior. 

The  pufmonnrg  nrtcrg  conveys  the  venous  blood  to  the  lungs  ;  it  divides  into 
branches  which  accompany  the  bronchial  tubes,  and  terminates  in  a  dense  capillary 
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iK'twork  \i\nn\  tin,'  walls  n[  the  iotercellular  piissuges  and  air-celU.  In  the  \nn^ 
the  brunches  (jf  the  pulmonary  jirtery  iire  usually  ahove  and  in  front  of  a  bronchial 
tube,  the  vein  below. 

The  pidmonarif  eapilhtrieH  form  plexuses  which  lie  immediately  beneath  the 
raucous  membrane  in  the  walls  and  septa  of  the  air-eetls  and  of  the  infundihiila. 
In  the  septa  between  the  air-cells  the  eapilhiry  network  forms  a  single  layer.  The 
capillaries  fnriii  a  very  n)inute  netwurk,  the  meshes  of  which  are  smaller  than 
the  vessels  theuiselves ;'  their  walls  are  also  exceedintrly  thin.  The  vessels  of 
neighborin«^  lobules  are  distinct  from  each  other,  and  iio  not  anastomose  ;  and. 
accordinfj;  to  Dr.  Waters.^  those  of  the  separate  groups  of  infundibula  with  their 
air-cells  (which  grou]>s  he  deuominales  lobulettes)  are  also  independent,  so  that 
in  the  septa  between  two  adjoining  lobulettes  there  would  be  a  double  laver  of 
capillaries,  one  layer  belonging  to  each  of  the  adjacent  infundibula  with  their  air- 
cells.  If  this  is  really  the  arrangement  of  the  vessels,  it  would  follow  that,  in  the 
septa  between  the  air-cells,  the  blood  in  the  capillaries  would  he  exposed  on  all 
sides  to  the  action  of  the  air,  since  it  is  circulating  in  a  single  layer  of  vessels 
which  is  in  contact  \^'ith  the  membrane  of  the  air-cells  on  both  sides;  but  that, 
in  the  septa  between  the  neighboring  infundibula,  with  their  air-cells,  the  blood 
being  in  a  double  layer  of  capillaries,  it  will  be  in  contact  with  the  air  on  one  side 
only. 

The  pnlmonartf  veln^  commence  in  the  ]tulnninary  capillaries,  the  radicles 
coalescing  into  larger  branches,  which  accfunpany  the  arteries  and  return  the 
oxygenated  blood  to  the  lefc   auricle  of  the  heart. 

The  bronchial  arteries  supply  blood  for  the  nutrition  of  ihe  lung:  thev  are 
derived  from  the  thoracic  aorta,  and,  aeeom]tanying  the  bronchial  tubes,  are 
distributed  to  the  bronchial  glands  and  ui)on  the  walls  of  the  larger  bronchial 
tubes  and  pulmonary  vessels.  Those  suj*plying  ihe  bronchial  lubes  form  a 
capillary  plexus  in  the  muscular  coat,  from  which  branches  are  given  off  to 
form  a  second  plexus  in  the  mucous  coat.  This  plexus  communicates  with 
branches  of  the  pulmonary  artery  and  empties  itself  into  the  pulraonary  vein. 
Others  are  distributed  in  the  interlobular  areolar  tissue,  and  terminate  partly 
in  the  deep,  partly  in  the  superficial,  bronchial  veins.  Lastly,  stjme  rnraifv 
upon  the  surface  of  the  lung  beneath  the  [ileura,  where  they  form  a  eapillarv 
network. 

The  bronchial  twin  is  formed  at  the  root  of  the  lung,  receiving  superficial  and 
deep  veins  corresponding  to  branches  of  the  bronchial  artery.  It  does  not,  however, 
receive  all  the  blood  supplied  by  the  artery,  as  some  of  it  jm.sses  into  the  )*ulmonarr 
vein.  It  terminates  on  the  right  side  in  the  vena  azygos  major,  an^l  on  the  left 
side  in  the  sufierior  intercostal    vein. 

The  lymphatics  consist  of  a  superficial  and  deep  set :  they  terminate   at  tt 
root  of  the  lung,  in  the  bronchial  glands. 

Nerves. — The  lungs  are  supplied  \mm  the  anterior  and  posterior  pulmonat 
plexuses,  formed  chiefly  by  branches  from   the  sympathetic  and   pneum«ignstric. 
The  filaments  from  these  plexuses  accompany  tiie  bronchial  tubes.  Upon  which 
they  are  lost.      Small  ganglia  are  found  upon   these  nerves. 

Surface  Form.— The  aiwx  of  the  lung  i.s  situated  in  the  neck,  beliind  the  iuterviU  belwwn 
the  two  heads  of  <»rij;in  of  the  Sterno-niastrii*!  The  hei>;li(  lo  which  it  rises  alxive  the  t-laviele 
varies  ver>'  con.»*iderubly,  hut  is  M**aeniHy  alxdit  one  inch.  It  may.  however,  extend  a«  much  aw 
an  inch  and  a  half  or  au  iiieh  and  thive-finartcrs.  or,  on  the  nther  hiind.  it  may  st^an^rly  pnijoct 
above  the  level  (if  thi}<  ln»tre.  In  imler  to  mark  out  the  iinl<Tior  uinrmnu  of  the  hmp,  a  line  i> 
to  be  dniwu  from  the  :i|i(;x-iH)»rU.  anf*  ineh  idntve  the  level  of,  the  chiviele,  and  rather  tw-.r,  r  fl,.« 
posterior  than  the  anterior  Uirder  ^f  the  Sterno  mastoid  mnwle,  downward  and  if 
the  sterno-ebvierilar  artieidafion  and  first  i)iei"e  of  the  Hternuni  tintil  it  meets,  or  .nln 
it«  fellow  of  l!ie  other  si<le  oppo^^ite  the  urtieulution  of  the  tnanubrinui  and  trladioltLs,  Frt>ni  ihi» 
point  the  two  line**  are  to  he  drawn  downward,  one  on  either  side  of  the  mesial  line  nnd  closr  lo 

'  The  me^hos  art-  only  i)m2'"  to  0.O08'''  in  width,  while  the  veseels  are  0.003'"  lo  aOOS" 

fKolliker,  flmintn  Mkntitcopic  Anntomff). 
»  Med.-Chir.  Trans.,  vol.  xxviii.,  lS4o. 


Thoracic  duH:       'l^^"'  (EmphagtiM. 

FtG.  560.— The  roots  of  the  lungs  uud  posterior  pulmuiiMf)-  plexus,  secu  fr<jm  behiud. 
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it,  as  far  as  the  level  of  the  articulation  of  the  ftmrth  costal  rartiluges  to  the  Bternum.  Fr 
here  the  iwu  hues  <Uvt'rge:  the  left  is  tu  U'  drawn  at  firet  passing  outwanl  with  a  slitrlit  iut-lin 
tion  ilownward,  iinJ  then  taking  a  bend  downward  with  a  slight  inclination  outward  to  the  apex 
uf  the  heart,  and  iheno'  to  the  sixth  eusto-ehondral  artieidation.  The  direetion  i>f  the  anterior 
border  of  this  part  of  the  lelt  lunc;  i.s  denoted  with  8uffileient  aecnraey  by  h  eurveil  line  with  it* 
convexity  dtreeted  iipwanl  and  outward  from  thi?  artietilation  of  the  iimrth  ritrht  coj+tal  c*;irtila«c 
of  tlie  steruuuj  to  the  filth  intfreostal  spaee,  an  ineh  and  a  half  Wlow  and  three-quarters  of  an 
ineh  internal  to  the  left  nipple.  The  continuation  of  the  anterior  border  of  tl»e  ri^jlit  lung  is 
marked  bv  a  prolonpation  q\'  its  line  fnun  the  level  of  the  fourth  oostal  cartilages  vertically 
downWiirJ  sw  tiir  :ls  the  sixth,  when  it  alo|)es  off  aloug  the  line  of  the  sixth  costal  cartilage  to  it» 
artieulation  with  the  rib. 

The  lower  border  of  the  hintf  i.s  marked  out  by  a  sliphtly  eurvcd  line  with  its  convexity  down- 
ward from  the  artieulation  of  the  sixth  costal  eartilape  tt)  its  rib  to  the  spinous  pr<:>ce»!i  of  the 
tenth  dorsid  vertebra.  If  vertical  lines  are  drawn  downwanl  from  the  nipple,  the  tuid-axillar? 
line,  and  I  be  apex  of  the  scapula,  while  the  arnw  are  raised  fn^m  the  side.s,  they  should  intersect 
this  convex  line,  the  first  at  the  sixth,  the  second  at  the  eighth,  and  the  third  at  the  tenth  rih. 
It  will  thuM  be  seen  that  the  pleura  (.see  page  ^»H7)  extends  farther  dtiwn  than  the  lun^,  »l\  that 
it  mav  be  woundeil,  and  a  wound  pa.SH  thr<Hijrh  its  cavity  int4»  the  Diaphragin,  and  even  iiyure 
the  abdotninal  viscem.  without  the  luni;  bcin^'  involved. 

The  po.sterior  border  (d' the  Iuuj:.'  ia  imlicated  by  a  line  drawn  from  ihe  level  of  the  spinotjut 
process  of  the  seventli  cervical  vertebra,  rlown    either  i^ide  of  the  sjtine,  correspond iiig  to  the 
costo-vertcbral  joints  as  low  :ls  the  spinous  priwess  of  tlie  tenth  dorsal  vertebra.     The  tJuJii  i 
bifurcates  opposite  the  spinoits  process  of  the  fourth  dorsal  vcrtebni.  and  from  this  |K»int  t  i 
bronchi  are  directed  otitward,  the  riitht  one  almost  horizontally,  the  left  with  a  cousiio 
inclination  downward. 

The  position  of  the  preat  tissiu'c  in  the  ri^dit  tun^'  may  hv  indicated  by  a  line  drawn  froin 
the  fourth  dorsid  vertebni  round  thr  side  id' the  chest  to  llu.'  anterior  nuirfrin  of  the  Imi^  opp<3site 
the  tteventh  rib,  atid  the  smaller  or  seef)ndary  fis.sure  by  a  line  dntwn  from  the  f)reeedinp  whoir 
it  bisects  the  mid-axillary  line  t4>  i!ie  junction  of  the  fourtli  i-ostai  cartilage  to  thesteruuiu.  Xiw 
preat  fi.ssure  in  the  left  luni;  is  a  little  higher,  extending  from  the  lhir<i  ilorj*al  vertebra  rouiul  the 
aide  of  the  ebcsf  to  reai'h  the  antt^rior  margin  of  the  iunL'  iippo.site  the  sixth  costal  cartilage. 

Surgical  Anatomjr. — The  hmg.**  may  Ix*  wounded  «>r  torn  tn  tliree  ways:  (1  i  By  cvniijres- 
HJonof  the  eln-st.  without  any  injui^'  to  the  ribs,  (2)  By  a  fractured  rib  penetrating  the  liuij:. 
(3)  liy  stabs,  nunshot  vvoinnJ-s,  etc. 

The  first  form,  when,'  lite  lung  is  ruptured  by  external  compression  without  any  fracture  of 
the  ribs,  is  very  rare,  and  usually  occurs  in  young  children,  ami  affet^t^  the  nnit  of  the  lung — i.  r 
the  most  fixed  pari — and  thus,  implicating  the  great  ves.%els,  is  Impiently  fatal.  It  w<tuld»oetii 
h  nn'itf'i  a  most  uniisual  injury,  imd  its  exact  mode  of  causjition  i^diflicult  to  interj)ret.  Tlie  pnil>- 
able  explanation  is  tliat  immediately  In^fore  tlie  compres,sioti  is  applied  a  deep  in.spiration  is  taken 
and  the  lungs  are  fully  iuHated  ;  owing  then  to  spusjn  of  the  glottis  at  the  moment  of  coniprrs- 
gion,  the  air  is  unable  to  escape  from  the  lung,  which  is  not  able  to  recede,  and  conse<|uently 
gives  wav. 

In  the  second  variety,  when  the  woimd  in  the  lung  is  }>roduced  by  the  penetration  of 
a  broken  rib,  both  the  pleuni  costalis  and  pulniunalis  jnust  nwessarily  be  injur«^h  and 
oonscijuently  the  air  taken  int*)  the  wmmdcd  air-cells  may  find  its  way  ibrvrngh  the>«,'  wounds 
into  the  cellular  tis.Huc  of  the   parietcs  of  the  chcj^t.     This  it  may  do  without   collet;  le 

pleural  cavity ;  the  two  layers  of  the  pleura  are  si»  imimately  in  cotitact  that  the  air  pa-  it 

through  fronj  the  wounded  lung  info  the  .sulx-utaneous  tissue.  Emphysema  lonst it ut.  -  i...  m  ...ic 
the  mist  im|>oriant  sign  of  injury  to  the  hujg  in  cases  of  fracture  of  the  ribs,  t*neunjt»thorax. 
or  air  in  the  pleural  cavitv,  is  nmch  more  likfly  to  occur  in  injuries  to  the  lung  of  the  thinl 
variety;  that  is  to  say,  from  external  wounds,  from  stabs,  guusliot  injuries,  and  such  like,  in 
which  eases  air  p;i.s.ses  either  from  the  woruid  of  the  luuy  or  i'rom  the  cxlenud  wound  into  tl 
cavity  of  the  nlcura  during  the  respirator^'  movement.s.  Tn  thest!  ean^s  there  is  generally  i 
emphysema  of  the  nuVntaneous  tissue  unless  the  external  wouml  is  small  au<l  valvular.  :M.'fhj|_ 
the  air  is  drawn  into  the  wound  duritig  inspiration,  and  tli<n  forced  into  the  cellular  V-  f 

diirint'  expiration  because  it  riuinot  es<"ape  fnmi  the  external  wound.  Ocrnsionally  in 
the  parieles  cd'  the  chest  nt)  uir  lind.H  its  way  into  the  cavity  of  the  pleura,  because  ih.  luoi.  ;U 
the  time  of  tlie  accident  [jrotrudes  tbrouLdi  the  wound  and  blocks  the  oja-ning.  Tliis  i>i^ur» 
where  the  wound  is  larire,  and  constitutes  <uie  form  of  hmilit  of  the  lung.  Another  fonn  "f 
hernia  of  the  lung  o<HMirs,  though  very  rarely,  afttr  wtumds  of  the  chest -wall,  when  the  wt.ond 
has  healed  antl  the  cicatrix  sulxserjnently  yields  from  the  ftrrssure  of  the  vi.s<'us  Udiind.  It  fonm 
a  glidmlar.  elastic.  cr(»pitating  swclltni:.  whit  b  enlarges  during  expiratorj'  efforts,  falls  in  dunni 
inspiration,  and  disappears  on  holdimr  the  brealb. 


THE  THYROID  GLAND. 

The  thyroid  gland  bears  muoh   resemblance  in  structtire  to   (»rher   glandular 

organs,  and  was  formerly  classified,  together  with  the  thynitis.  Hupnireiml  capsules 

HDil  spleen,  under  the  head  of  tittrthas  fjJauds,  since  when  fully  developed  it  has 

no  excretory  duct.     From  it.s  situation  in  connection  with  the  trachea  and  larynx. 
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Flfi.  r>8l.— Twolnhulrs  from  Hie  thjToid 
of  an  iufiint.  n.  Small  >rlandular  vi-slrles 
with  t)H-ir  cf Us.  b.  The  sunn-  with  incipi- 
ent colloid  mutaniori'hffris,  ini)ri»  slrimjirly 
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tLc*  thyroid  body  is  usuany  describtMl  with  those  organs,  although  it  takes  no  part 

in  the  function  of  respiration.     It  is  situated  at  the  upper  part  of  the  trachea*  and 

consists  of  two  lateral  lobes  phiced  one  on  each 

side  of  that  tube  and  connected  together  by  a  "--^^^ 

narrow  transverse  portion*  the  wthmu«. 

Its  aiiterm'  surface  is  convex,  and  covered 
by  the  Sterno-hyoid,  Sterno-thyroid.  and  (Omo- 
hyoid muscles. 

Its  lateral  iurfaces^  also  convex,  lie  in  con- 
tact with  the  sheath  of  the  common  carotid 
artery. 

Its  posterior  surface  is  concave,  and  embraces 
the  trachea  and  htrynx.  The  posterior  borders 
of  the  gland  extend  as  far  back  as  the  lower 
part  of  the  pharynx,  and  on  the  left  side  to  the 
oesophagus. 

The  thyroid  varies  in  weight  from  one  to 
two  ounces.  It  is  larger  in  females  than  in 
males,  and  becomes  slightly  increased  in  size 
during  menstruation.      Each    lobe  is  somewhat 

conical  in  shape,  about  two  inches  in  length,    ^ _ 

and  tbree-iiuarters  of  an  inch  to  an  inch  and  a    marked  at  <■.   flcvuvy^;  iymphrunnis.  * 

.     *,  ,   ,         ,  -1^11        t    -  .1         l"'*"!'  rttdiclfti  nf  tho  same.    /  An  enVrc 

{[uarter  m   breadth,    the   right   lobe   being   \ne   vtMsci  or  ouiibiderabie size, 
larger  of  the  two. 

The /*f^/i/«w*t  connect.s  the  lower  third  of  the  two  lateral  lobes;  it.  measures 
about  half  an  inch  in  breadth  and  the  same  in  de]>th,  and  usually  covers  the  second 
and  third  rings  of  the  trachea.  Its  situation  presents^  however,  many  variations— 
a  poitit  of  importance  in  the  operation  of  tracheotomy.  Sometimes  the  isthmus 
is  altogether  wanting. 

A  third  lohe,  of  conical  shape,  called  the  pi/ramid^  occasionally  arises  from  the 
upper  part  of  the  isthmus  or  from  the  adjacent  portion  of  either  lobe,  hut  most 
commonly  the  left,  and  ascemls  as  high  as  the  hyoid  bone.  It  is  occasionally  cjuite 
detached,  or  divided  into  two  parts,  or  altogether  wanting. 

A  few  muscular  bands  are  occasionally  found  attached  above  to  the  body  of 
the  hyoid  bone,  and  below  to  the  isthmus  of  the  gland  or  its  pyramidal  proces.**. 
These  form  a  muscle  which  was  named  by  Sommerring  the  Levator  fflanduhr 
tJitffoitieie. 

Structure. — The  thyroid  body  is  invested  by  a  thin  capsule  of  connective  tissue 
which  projects  into  its  substance  and  im])erfectly  divides  it  into  masses  of  irregular 
form  and  size.  When  the  organ  is  cut  into,  it  is  of  a  brownish-red  color,  and  is 
seen  to  be  made  up  of  a  number  of  closed  vesicles  containing  a  yellow  glairy  fluid 
and  separatecl  from  each  other  by  intermediate  connective  tissue. 

According  to  Dr.  Baber,  who  has  recently  juiblished  some  important  observa- 
tiitns  on  the  minute  structure  of  the  thyroid,'  the  vesicles  of  the  thyroid  of  the 
adult  animal  are  generally  closed  cavities:  but  in  some  young  animals  (»'.//.  young 
dogs)  the  vesicles  ai'e  more  or  less  tubular  and  branched.  This  appearance  he 
supposes  to  be  ilue  to  the  mode  of  growth  of  the  glaml,  and  merely  indicating  that 
an  increase  in  the  number  of  vesicles  is  taking  jdace.  Each  vesicle  is  lined  by  a 
single  layer  of  epithelium,  the  cells  of  which,  though  dlfteriug  somewhat  in  shape 
in  diftereut  animals,  have  always  a  tendency  to  assume  a  colmjinar  form.  Between 
the  ei)ithelial  cells  exists  a  delicate  reticujura.  The  vesicles  are  of  various  sizes 
and  .'ihapes,  and  contain  as  a  normal  product  a  viscid,  homogenetuis,  serai-fluid, 
slightly  yellowish  material  which  freijuently  contains  blood,  the  red  corpuscles 
of  which  are  found  in  it  in  various  stages  of  disintegration  and  decolorixation,  the 
yellow  tinge  being  probably  due  to  the  htvmoglobin.  which  is  thus  set  free  from 
the  colored  corpuscles.     Baber  has  also  described  in   the  thyroid  gland  of  the 

'  "  Re«iearchc>s  on  the  Minute  Strut ture  of  the  Thyroid  (iland,"  Phil.  TrntiK,  part  iii.,  1881. 
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doi^  large  rourni  cells  ('*  parenchvinatous  cells  '").  eai'b  provided  with  a  single  o* 
8iha])ed  nucleus,  whicli  migrate  into  the  interior  of  ihc  •rlaiid-vesieles. 

The  capiliary  lilood-vessels  form  a  dense  plexus  in  the  connective  tissue  arormd 
the  vesicles,  between  the  epithelium  of  the  vesicles  jind  the  emlotheliuni  of  Urn 
lymph-spaces,  which  latter  surround  a  greater  or  Kmaller  part  of  the  circumference 
of  the  vesicle.  These  lyniph-s|taces  empty  themselves  into  lymphatic  vessel* 
which  run  in  the  interlobular  connective  tissue,  not  iincummonly  surrounding  the 
arteries  which  they  accompany,  and  coranuinicate  with  a  network  in  the  capsule 
of  the  glan*l.  Baber  has  fruind  in  the  lymphatics  of  the  thyroid  a  viscid  mate- 
rial which  is  morjdiolotrieally  identical  with  the  normal  constituent  of  the  vesicle. 

Vessels  and  Nerves. — The  arteruif,  supplying  the  thyroid  are  the  superior  and 
inferior  thyroid,  atid  sometimes  an  additional  branch  (thyroidea   media    or  ima) 


Lymphatic  ivMe/. 


,^-"V   . 


Ve*ide. 


"A  fiery. 


Wall  of  gland-vesicle 

Fio.  582.— MfniiU-  strtulurv  of  thyroid.   From  «  transverse  section  uf  iht-  thyroid  of  a  dcig.    (Seinl-<li«irwiB- 
matic.)    ^Bab«r.) 

from  the  innominate  artery  or  the  arch  of  the  aorta,  which  ascends  ujiun  the 
front  of  the  trachea.  The  arteries  are  remarkable  for  their  large  size  and  frequent 
anastomoses.  The  t'ciHx  form  a  ])lexus  on  the  surface  of  the  gland  und  on  the 
front  of  the  trachea,  from  which  arise  the  sujierior,  niiddle.  and  inferior  thvroid 
veins,  the  two  former  terminating  in  the  internal  jugtdar,  the  latter  in  tlie  innnm* 
inate  vein.  The  hpnphntlrs  are  numerous,  of  large  size,  and  teruiinate  in  »ht* 
thoracic  and  right  lymphatic  ducts.  The  nerves  are  derived  from  the  middlt*  titid 
inferior  cervical  ganglia  of  the  sympathetic. 

Surgical  Anatomy.— Th*'  thvn»i«l  gUmd  is  subject  to  enkrgeiiieiit.  which  is  ad  led  coitn-. 
This  uuiy  be  due  to  h.V|>ertroj(hy  of  auy  of  the  eonstifneivts  of  tlic  plaiid,  'Vhtr  »\m\Ar*x 
( parenchyuiatous  coitre)  is  due  to  au  enlargement  of  the  follicles.  'Vha  jHfrnid  isiluc  to  in.  nt^•«• 
of  the  interstitial  connective  tissue.  The  ri/xtic  i»  that  form  in  whicli  one  or  an>v  -fs 
are  formed  trom  dilatutimi  and  possibly  cuaU'St'etiee  oludjaceiu  ftillieha.  ^l^ha  nnlita  i  ■  i* 
where  the  vascular  ehanire^  prfdoiniimte  over  the  i)arenchymati>us,  and  liie  ve>jMl>  i<f  the 
uland  are  cspci'ially  eular^red.  Finally,  there  is  f-xophtbahnir  f/ofVfy  ((J raves' s  disieai»e),  where 
there  is  great  Viiscularlty  and  ot\eii  pulsation,  aeconipanied  by  exophthalmos,  palpitation,  and 
rapid  pulse.                                             ■ 

For  the  relief  of  these  crowlhs  various  operations  have  been  resorted  to.  sueh  as  injecti«in 
of  tincture  of  iodiiK'  ^ir  peivliloride  of  iron,  espeeially  applicable  to  the  rystir  form  •  if  the  distenBts 
ligature  of  the  thyroid  arteries,  excisioii  of  the  istlmins,  and  exrtrpation  of  the  whole  or  a  p*rt 
of  the  gland.  This  latter  operation  is  one  of  difficnlty,  and  when  the  entire  gland  hni*  been 
removed  the  operation  has  been  followed  bv  a  rondilton  reseuibling  myxa^deuja.  In  removing 
the  organ  great  care  must  be  taken  to  avoid  tcarimr  the  fapsule,  as  if  this  hapjK'tis  the  gkun^ 
tissue  bleetls  profuselv.  The  thyroifl  arteries  should  be  ligatured  before  an  attempt  is  nia«le  tn 
remove  the  ma.s»,  and  in  ligaturtny;  the  inferior  thyroids  the  position  of  the  rLH?nrrrnt  larmjemd 
nerve  must  be  borne  iu  mind,  so  as  not  to  itielude  it  in  the  ligature. 
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THE  THYMUS  GLAND. 

The  thymus  errand  preseiity  much  rt.se»jb|jiiice  in  structure  to  other  glaiiduhir 
organs,  and  is  smother  of  the  organs  which  used  formerly  to  be  denominated 
(Itit'tiet^n  4/httnis, 

The  thymus  ghind  is  a  temporary  organ,  attaining  its  full  size  at  the  end  of  the 
second  year^  ^Yheu  it  ceases  to  grow,  and  gradutilly  dwindles,  until  at  puberty  it 
lijij*  almost  disappeared.  If  examined  when  its  growth  is  nio^st  active,  it  will  be 
found  to  consist  of  two  lateral  lobes  placed  in  close  contact  abmg  the  middle  line, 
situated  partly  in  the  superior  mediastinum,  partly  in  the  neck,  and  extending 
from  the  fourth  costal  cartilage  (i[twanl  as  high  as  the  lower  border  of  the 
thyroid  gland.  It  is  covered  by  the  sternuui  and  by  tiie  origins  of  the  Sterno- 
hyoid and  Sterno-thyroid  muscles.  Below,  it  rests  upon  the  pericardium,  being 
separated  from  the  arch  of  the  aorta  and  great  vessels  by  a  layer  of  faseiu.  In 
the  neck  It  lies  on  the  front  and  sides  of  the  trachea,  behind  the  Sterno-hyoid 
and  Sterno-thyroid  muscles.     The  two  lobes  generally  differ  in  size;  they  are 


^» 


f 


Pig.  583.— 1,  t'pperiKtrtionof  the  thymiis  of  a  frftal  pig  of  2"  in  l»-nirtli,  sliowiriR  llii'  biitlHkf  li.buU  i»u<l 
gltttitliilur  clemciiU.  *J.  CellH  nf  the  Ihymus,  mO!<tlv  frtnn  u  niiin  a.  Free  tmclcl.  6.  Sinn  II  id  In.  c.  larger. 
(T.  Larger,  with  oil-globule*,  frrun  the  ox.  r,/.  CelKs  cijim|>k'telv  tilU'iJ  with  fiit.at  r  without  a  micloiis.  f/,  A. 
Concenlrlc  bodies,    q.  An  encapsulated  nucleated  cell.    A.  A  eofaixwile  structure  of  a  similar  nature. 

occasionally  united  so  as  to  foi-m  a  single  mass,  and  sometimes  separated  by  an 
intermediate  lobe.  The  thymus  is  of  a  pinkish-gray  color,  soft,  and  lobulated  on  its 
surfaces.  It  is  about  two  inches  in  length,  one  and  a  half  in  breadth  below,  and 
about  three  or  four  lines  in  thickness.     At  birth  it  weighs  about  half  an  ounce. 

Strticttire. — Each  lateral  lobe  is  composed  of  nuDU'i'ous  lobules  held  togother 
by  flelicate  are<dar  tissue,  the  entire  gland  being  enclosed  in  an  investing  capsule 
of  a  similar  but  denser  structure.  The  primary  lobules  vary  in  size  from  a  f»in*s 
hea<l  to  u  small  pea,  and  are  made  up  of  a  number  of  small  nodules  or  follicles 
which  are  irregular  in  shape  and  are  more  or  less  fused  together,  especially 
toward  the  interior  of  the  gland.  According  to  Watney,  each  follirle  consists  of 
a  medullary  and  cortical  portion,  which  differ  in  many  essential  [tarticulars  from 
each  other.  The  corth-al  porthii  is  mainly  composed  of  lymph*»id  cells  supported 
by  a  delicate  reticulum.  In  addition  to  this  retieulum,  of  which  traces  only  are 
found  in  the  medullary  portion,  there  is  also  a  network  of  finely-branched  cells 
which  is  continuous  with  a  similar  network  in  the  medullary  portion.  This 
network  forms  an  udventitia  to  the  blood*vessels.  In  the  meduUanj  portion  there 
are  but  few  lymphoid  cells,  but  there  are,  especially  toward  the  centre,  gi'anular 
cells  and  concentric  corpuscles.  The  granular  cells  are  rounded  lO-  Hask-shaped 
masses  attached  (often  by  fibrillated  extremities)  to  blood-vessels  and  to  newly- 
formed  connective  tissue.     The  concentric  corpuscles  are  composed  of  a  central 
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mass  consisting  of  one  or  more  granular  edls,  ami  of  a  (.-ajKSiile  which  is  forme*! 
of  epithelioid  cells  which  are  continuous  with  the  hranuhed  cells  fr>niiiug  the 
network  nientionetl  above. 

Each  follicle  ia  surroumled  by  a  capillary  plexus  from  which  vessels  pa««  into 
the  interior  and  radiate  from  the  periphery  toward  the  centre,  and  form  a  second 
/one  j list  within  the  margin  of  the  medullary  portion.  In  the  centre  of  the  medulla 
there  are  very  few  vessels,  and  ihey  are  of  minute  size. 

Dr.  Watney  has  recently  made  the  important  (observation  that  bivmoglobin  xa 
found  in  the  thymus  either  in  cysts  or  in  cells  situated  near  to  or  forming  part, 
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T\r,.  5$4.— Minute  structure  of  the  thymus  gland.    Follicle  of  inlccted  thymui'   fnjtn  c-nlf,  four  d*T» 

Blfirhtlv  iliii^rammntlr,  ma>niitu*cl  nhout  Wdinmi'lcrs,    The  lanrt'  vp«*fl«Hrf  dUpofeed  in  two  rimn..  one  orwl   

Mirround.<i  tht;' follidc,  ih«' othor  lies  just  within  the  margin  of  tlu' medulla.  iWatney.j  A  a  rid  B.  From  lif^ 
muK  ofiviintM,  ('xainititKl  uithoiit  adnition  «>f  anv  rcARent.  .Mti^jrtcd  iit>out  K<i  dianieters.  A.  Lati^  colortB* 
i-eU  <-i)iitainin»;  !«iiuill  oval  nin.«.se8  uf  ha>mogIob{n.  .Similar  eem  ure  found  In  the  Iymph-glai]di>.  »|iloMI.  MlA 
iiifdulla  of  bone.    B.  Ojlored  blood-corpuselcs. 

of  the  concentric  corpuscles.  This  haemoglobin  varies  frora  granules  to  vomsbcb 
exactly  resembling  colored  hlood-corpi)Sck\s,  oval  in  the  bird,  reptile,  and  fish ; 
circular  in  all  mammals  except  in  the  camel.  Dr.  Watney  has  also  discovered 
in  the  lymph  issuing  from  the  thymus  similar  cells  to  those  found  in  the  gland. 
anil,  like  them,  containing  htemoglobin  either  in  the  form  of  granules  or  mass««. 
From  these  facts  he  arrives  at  the  physiological  conclusion  that  the  thymus  is  one 
source  of  the  colored  hlond-mrpuseles. 

Vessels  and  Nerves. — 1'he  ttrh-rh»  supplying  the  thymus  are  derived  from 
the  internal  manitiiary  snid  trnm  the  superior  ami  inferior  thyroid.  The  vein$ 
terminate  in  the  left  innnmin;Ue  vein  and  in  the  thyroid  veins.  The  lyinph'ttie* 
are  of  large  size,  arise  in  the  stibstauce  of  the  gl«n<l,  and  are  said  to  terminate  in 
the  internal  jugular  vein.  The  nervcB  are  exceedingly  minute;  they  are  derived 
from  the  pneumogastric  and  sympathetic.  Branches  from  the  desceiidens  hypo- 
glossi  and  phrenic  reach  the  investing  capsule,  but  do  not  penetrate  into  the  sub- 
stance of  the  gland. 
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THE    KIDNEYS. 

THE  Kidneys,  two  in  niiinber,  are  situated  in  the  back  part  of  the  abdumeo.  and 
are  for  the  |mrpo3e  uf  separating  tVnni  the  blood  certain  materials  which, 
when  dissolved  in  a  tjuantity  of  water,  also  separated  from  the  blood  by  the  kid- 
neys,  constitute  the  urine. 

They  are  placed  in  the  b)ins,  one  on  each  side  of  the  vertebral  column,  behind 
the  jieritoneum,  and  surrounded  by  a  mass  of  fat  and  hwse  areolar  tissue.  Their 
upper  extremity  is  on  a  level  with  the  upper  border  of  the  twelfth  dorsal  vertebra, 
their  lower  extremity  on  a  level  with  the  third  lumbar.  The  right  kidney  ia 
usually  on  a  slightly  lower  level  thaa  the  left,  probably  on  account  of  the  vicinity 
of  the  liver. 

The  kidneys  rest  on  the  lower  part  of  the  Diaphragm  nnd  the  fascia  covering 
the  Quadratus  luraborum  and  the  Psoas  magnus  muscles.  The  right  one  is  covered 
in  front  by  the  rip^bt  lobe  of  the  liver,  the  descending  portion  of  the  duodenum,  and 
the  ascending  colon;  the  left  one  has  in  front  the  fundus  of  the  stomach,  the  tail 
of  the  pancreas,  and  the  descending  c<don. 

Each  kidney  is  about  four  inches  in  length,  iwo  to  two  and  a  half  in  breadth. 
and  rather  more  than  one  inch  in  thickness.  The  left  is  somewhat  longer,  though 
narrower,  than  the  right.  The  weight  of  the  kidney  in  the  adult  male  varies  from 
4\  ounces  to  6  ounces,  in  the  adult  female  from  4  ounces  to  5^  ounces.  The  com- 
bined weight  of  the  two  kidneys  in  proportii>n  to  the  body  is  about  1  in  240. 

The  kidney  has  a  characteristic  form.  It  is  flattened  on  its  sides,  and  pre- 
sents at  one  part  of  its  circumference  a  hollow.  It  is  larger  at  its  upper  than  its 
lower  extremity.  It  presents  for  examination  two  surfaces,  two  borders,  and  an 
uj>per  and  lower  extremity. 

Its  tuiterior  surface  is  convex,  looks  forward  and  outward,  and  is  ]>artially 
Cf>vered  by  peritoneum.  The  upper  part  of  this  surface  on  the  right  side  is  in 
contact  with  the  under  surface  of  the  right  h>be  of  the  liver,  on  which  it  ju'oduces 
a  slight  concave  impression,  the  impremin  reiiafis  (page  952)  ;  below  this  the 
descending  portion  of  the  duodenum  and  ihe  upper  jmrt  of  the  ascending  colon 
are  connected  to  this  surface  by  a  quantity  of  loose  areolar  tissue.  <  'n  the  left 
side  the  upper  |iart  of  the  anterior  surface  of  the  kidney  is  in  coritact  with  the 
under  surface  of  the  stomach,  and  below  this  with  the  left  extremity  of  the  |*an- 
creas,  whilst  the  lower  part  is  connected  to  the  descending  colon  by  loose  areolar 
tissue. 

The  pogterior  gurfact'  is  flatter  than  the  anterior,  and  is  imbeddeil  in  areolar 
tissue  which  separates  it  from  the  Diaphragm  covering  the  twelfth  rib  and  from. 
the  anterior  lamelhi^  of  the  lumbar  fascia  covering  the  (Juadratus  liimborum  mus- 
cle, and  internally  from  the  fascia  covering  the  Psoas  magnus  mu.'<cle. 

The  external  larder  is  convex,  and  is  directed  outward  and  backward  toward 
the  postero-lateral  wall  of  the  abdomen.  On  the  left  side  it  is  in  contact,  at  its 
u]»per  part,  with   the  spleen. 

The  ittternal  border  is  concave,  an<l  is  directed  forward  and  a  little  downward. 
It  presents  a  deep  longitudinal  fissure  hounded  by  a  prominent  overhanging  ante- 
rior and  posterior  lip.  This  fissure  is  named  the  hi'li(m^  and  allows  of  the  passage 
of  the  vessels,  nerves,  and  ureter  into  and  out  of  the  kidney. 

The  superior  extremity^  directed  slightly  inward  as  well  as  upward,  is  thick 
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ami  rounded,  and  is  surmounted  by  the  suprarenal  capsule,  which   covers  alsi*  a 
small  portion  of  the  unterior  surface. 

The  inferior  vxtremttij,  directed  a  little  outward  as  well  as  downwanl  is 
smaller  and  thinner  than  the  superior.  It  extends  to  within  two  ini-h^-s  r.f  tht- 
crest  of  the  ilium. 

At  the  hilum  of  the  kidney  the  relative  position  of  the  main  striiciiue'^  ]>a<<o>ing 
into  and  out  of  the  kidney  is  ay  follows  :  the  vein  is  in  front,  the  artery  in  the 
middle,  and  the  duct  <tr  ureter  behind  and  towanl  the  lower  part.  By  a  kn«>wle<lgf 
of  these  relations  the  student  may  distinguish  between  the  right  and  left  kidney. 
The  kidney  is  to  be  laid  on  the  table  before  the  student  on  its  posterior  surface. 
with  its  lower  extremity  toward  the  observer — that  is  to  say,  with  the  ureter 
hehind  and  behtv  the  other  vessels;  the  hilum  will  then  be  directed  to  the  side  to 
which  the  kidney  hehrngs. 

General  Structure  of  the  Kidney. — The  kidney  is  surrounded  by  a  distinct 
investment  of  fibrous  tissue  which  fonn.s  a  tirra.  smooth  covering  to  the  or^an.  It 
closely  invests  it,  but  can  be  easily  stripped  off,  in  doing  which,  Lowover, 
numerous  fine  processes  of  connective  tissue  and  small  blood-vessels  are  torn 
through.  Beneath  this  coat  a  thin  wide-me.shed  network  of  unstrijied  mtisculAr 
fibre  forms  an  incom|dete  covering  to  the  organ.  When  the  fibrous  coat  is  .^tripjW 
off,  the  surface  of  the  kidney  is  found  to  be  smooth  and  even  and  of  a  deep-red  color. 
In  infants  fissures  extending  for  some  depth  may  be  seen  on  the  surface  of  tb^ 
organ,  a  remnant  of  the  lobular  construction  of  the  gland.     The  kidney  im  deii^e 

in  texture,  but  is  easily  lacerable  by  mechanical 
force.     In  order  to  obtain  a  knowledpre   of  the 
structure  of  the  gland,  a  vertical  section   most 
be  made  from   its  convex  to  it*  concave  border, 
and  the  loose  tissue  and  fat  removed  from  around 
the  vessels  and   the  excretruy  duct    (Kig.  /i.So). 
It  will  be  then  seen  that  the  kidney  consists  of 
a  central  cavity  surrotmded  at  all  parts  but  one 
by  the  proper  kidney-substance.     This  central 
cavity  is  called  the  */««*,  and  is  lined  by  n  pro- 
longation   of    the    fibrous   coat   of  the    kidtiev. 
which  enters  through  a  longitudinal   fissure,  the 
hilum  (before  mentioned),  which  is  situated  at 
that  part  of  the  cavity  which  is  not  surroundtnl 
by  ki<lney-structure.     Through  this  fissure  the 
blood-vessels  of  the  kidney   and   its    excretory 
duct  pass,  and  therefore  these  structures,  upon 
entering   the  kidney,  are  contained  within  the 
sinus.     The    excretory    duct,    or    ureter,  after 
entering,  dilates  into  a  wide,  fiinnel-shape^l  wu* 
named  the  pelrift.     This  divides  into  two  or  threr 
tubular  divisions,  which   subdivide  into  several 
short,  truncated   branches   naiued  cahW»  or  fw- 
fundibula^  all   of    which  are  contained    in   the 
central  cavity  of  the  kidney.     The  blood- vej*sel» 
of  the  kidney,  after  passing  through  the  hiluin. 
are  containwl  in  the  sinus  or  central  cavity,  lying  between  its  lining  memhra&e 
and  the  excretory-  apparatus,  before  entering  the  kidney-substance. 

This  central  cavity,  as  before  mentioned,  is  surrounded  on  all  sides  except  at 
the  hilum  by  the  substance  of  the  kidney,  which  is  at  once  seen  to  consist  of  two 
parts — viz.  of  an  external  granular  investing  part,  which  is  called  the  rorti\>iJ 
portion  ;  and  of  an  internal  part,  the  meJnIlan/  jfortion,  made  up  of  a  number  of 
dark-colored  pyramidal  ma«se8,  with  their  bases  resting  on  the  cortical  part  and 
their  apices  converging  toward  the  centre,  where  they  form  prominent  papill* 
which  project  into  the  interior  of  the  calices. 
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pyrami<l  and  the  capsule  (which  is  marked  by  the  dotted  lino  extending  from 
'  a'  in  Fig.  58o),  is  called  a  enrtieal  arch,  the  depth  of  which  varies  from  a  third 


The  cortical  substance  is  of  a  bright  reddish-brown  color,  soft,  granular,  and 
easily  lacerable.  It  is  found  everywhere  imitiediately  beneath  the  capsule,  and  is 
seen  to  extend  in  an  arched  form  over  the  base  of  each  medullary  pyramid.  The 
part  separating  the  sides  of  any  two  pyramids  through  which  the  arteries  and 
nerves  enter,  and  the  veins  and  lymphatics  emerge,  from  tlie  kidney,  is  called  ;i 
cortiiml  column  or  column  of  Berthn  (\,  a'  Fig.  585);  whilst  that  portion  which 
stretches  from  one  cortical  column  to  the  next,  and  intervenes  between  the  base  of 
the 

A  to  A'  m  J^ig. 
to  half  an  inch. 

The  mt'ditUarg  substance^  as  before  stated,  is  seen  to  con.sist  of  pale  red-colored, 
striated,  conical  masses,  the  pyramids  of  Maljfufhi.the  number  of  which,  varying 
from  eight  to  eight'Cen,  correspond  to  the  number  of  lobes  of  which  the  organ  in 
the  ftetal  state  is  composed.  The  base  of  each  pyramid  is  surrounded  by  a  cortical 
arch,  and  directed  toward  the  circumference  of  the  kidney:  the  sides  are  contigu- 
ous with  the  cortical  columns ;  whilst   the  apex,  known 

as  the  papilla  or  mammilla  of  the  kidney,  projects  into      . ^ — _^^ 

one  of  the  ealices  of  the  ureter. 

These  two  parts,  cortical  &n<\  medullart/,  so  dissimilar 
in  appearance,  are  very  similar  in  structure,  being 
miide  up  of  urinary  tubes  and  blood-vessels  united  and 
bound  together  hy  a  connecting  matrix  (tr  stroma. 

Minute  Anatomy. — The  ttdxtli  t{rinit\n\  of  which 
the  kidney  is  for  the  most  jtart  made  ujr,  commence  in 
the  cortical  portion  of  the  kidney,  and,  after  pursuing 
a  very  circuitous  course  through  the  cortical  and  med- 
idlary  parts  of  the  kidney,  finally  terminate  at  the 
apices  of  the  Malpighian  pyramids  by  open  mouths 
(Fig.  oHO),  so  that  the  fluid  which  they  contain  is 
emptied  into  the  dilated  extremity  of  the  ureter  con- 
tained in  the  sinus  of  the  kidney.  If  the  surface  of 
one  of  the  papillae  is  examined  with  a  lens,  it  will  be 
seen  to  be  studded  over  with  a  number  of  small  depres- 
situis  from  sixteen  to  twenty  in  number,  and  in  a  fresh 
kidney,  upon  pressure  being  made,  fluiil  will  be  seen  to 
exude  from  these  depressions.  They  are  the  orifices  of 
the  tubuli  uriniferi,  which  terminate  in  this  situation. 
They  commence  in  the  cortical  portitm  of  the  kidney 
as  the  Malpighian  bodie»^  which  are  small  rounded 
masses,  varying  in  size,  but  of  an  average  of  about 
Yjn  ^^  ^^  inch  in  diameter.  They  are  <d'  a  deep-red 
color,  and  are  found  only  in  the  cortical  portion  of  the 
kidney.      Each  of  these  little  bodies  is  cmofio.scd  <*f  two 
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Fig.  586— a,    a.    Malpighian 

parts-a  central  ghunerulus  of  vessels,  called   a  MaU     S^^S.re!  ^-^.^^^I^Wnlte 
piahian  ^wfV,  and   a  membranous  envelope,   the  Mai-     d.  i>.  !•.  sirauriu  luu-^  rut  off.  b. 

*^r  *  ,  *        ,  »       j«    T»  I'll  •         CoinmriirinK  ^tmight   tubi's.     P. 

pighian  cap8iilf\  or  fafUKufe  of  fSowrnan,  which  latter  is     Terminatiun or  stnOk'ht  tube. 
a  small  pouch-like  commencement  of  a  uriniferous  tubule. 

The  Malpighian  htft,  or  vascular  glomerulus,  is  a  network  of  convoluted 
capillary  blood-vessels  held  together  by  scanty  connective  tissue  and  grouped  into 
from  two  to  five  lobules.  This  capillary  network  is  derived  from  a  small  arterial 
twig,  the  afferent  vesselj  which  pierces  the  wall  of  tlie  capsule,  generally  at  a  point 
opposite  that  at  which  the  latter  is  connected  with  the  tube  ;  and  the  resulting 
vein,  the  ffferent  vt'ssrl,  emerges  from  the  capsule  at  the  same  point.  The  afferent 
vessel  is  usually  the  larger  of  the  two  (Fig.  5S7).  The  Mnlpiffhian  or  Bowman's 
capftuh',  which  surrounds  the  glomerulus,  is  formed  of  a  hyaline  membrane  sup- 
ported by  a  small  amount  of  connective  tissue  which  is  continuous  with  the  con- 
nective tissue  of  the  tube.     It  is  lined  on   its  inner  surface  by  a  layer  of  squa- 
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mnus  epithelial  cells  whicU  are  reflected  from  ilic  lining  menibrane  on  to 
j^lomeniltis  at  the  point  of  entrance  or  exit  of  the  afferent  and  efferent  vesdch. 
The  whole  surface  of  the  glomerulus  is  covered  with  a  continuous  layer  of  the 
same  cells  on  a  delicate  supporting  meinhraDe,  which  with  the  cells  dij3S  in  between 
the  lobules  of  the  glomerulus,  closely  surrounding  them  (Fig.  588).  Thu.s,  between 
the  glomerulus  and  the  capsule  a  space  is  left,  forming  a  cavity  lined  bv  a  cou-  I 
tinuous  layer  of  cells,  which  varies  in  size  according  to  the  state  of  secretion  and 
the  amount  of  fluid  present  in  it.     The  cells,  as   above  stated,  arc   squamous  in 
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Tig.  587.— Minute  struclure  or  kidney. 


Fm.  588.— Malplghiao  body. 


thev 


polyhedral   or  evei 
lumnar. 

The  tuhuh'  itrmift'ri,  commencing  in   the   Malpighian  bodies,  in    their   course 
present  many  changes  in   shape  and  direction,  and  are  contained   partly  in    the 
medu!hiry  and  partly  in  the  cortical  portions  of  the  organ.     At  their  junction  with 
tht^   Malpighian   capside   they  present  a   somewhat   constricted  portion  which   13 
ternu'd  tlie  neck.     Beyond  this  the  tube  becomes  convoluted,  and  ]iursries  a  con- 
siderable coui-se  in   the  cortical   structure,  constituting  the  proximal  ronvolut*-d 
tube.     After  a   tirae   the  convolutions    disappear,  and   the  tube  approaches    the 
medullary  portion  of  the  kidney  in  a  more  or  less  spiral  manner.     Tlii.-*  section  of 
the  tid>e  has  been  called  the  apiral  tube  nf  Sehachowa.     Throughout  this   portion 
of  their  course  the   tubuli   uriniferi   have  been   contained  entirely  in  the  cortical 
structure,  and  have   presented  a   pretty   uniform   calibre.     They  now  enter   the 
medullary  portion,  and  siuldenly  become  much  smaller,  rpiite  straight  in  direction, 
and  dip  down  for  a  variable  ilepth  into  the  pyramids,  constituting  the  descending 
limb  of  Henle's  loop.     Bending  on  themaelvea.  they  form  a  kind  of  loop,  the  loop 
of  Henle^  and,   reascen<ling,    become    suddenly  enlarged    and   again   spiral    in 
direction,  forming  the  nscendiny  limb  of  Henle's  loop,  and   re-enter  the   cortical 
structure.     This   portion   of  the   tube  does    not  present  a   uniform   calibre,  bol 
becomes  narrower  as  it  a.scends  and  irregular  in  outline.     vVs   a   narrow   tube   it 
enters  the  cortex  and  a.Mcends  for  a  short  distance,  when  it  again  becomes  tlilated. 
irregular,  and  angular.     This  section  is  termed  the  irrfi/ular  tubule:   it  terminates 
in  a  convoluted  tube  which  exactly  resembles  the  proximal  convoluted  tubule,  and 
is  called  the  distal  convoluted  tubule.     This  again   terminates  in  a  narrow  curved 
tube  which  enters  the  straight  or  collecting  tube. 

Each  Mraiglit,  otherwise  called  a  roUt'ctiny  or  recrivinrj.  tube  commence^*  bv  a 
small  orifice  on  the  summit  of  one  of  the  papillae,  thus  opening  and  discharging 
its  contents  into  the  interior  of  one  of  the  calices.  Traced  into  the  substance  of 
the  pyramid,  these  tubes  are  found  to  run  from  apex  to  base,  <lividing  dichotomou^ly 
in  their  course  and  slightly  diverging  from  each  other.  Thus  dividing  and  sub- 
dividing, they  reach  the  bsise  of  the  pyramid,  and  enter  the  cortical  structure 
greatly  increased  in  number.  Upon  entering  the  cortical  portion  they  continue  a 
straight  course  for  a  variable  distance,  and  are  arranged  in  groups  called  medutlanf 
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rays^  several  of  these  groups  correspomliiig  to  u  single  pyrami«L     The  tubes  iu  the 
centre  of  the  group  are  the  longest,  and  reach  almost  to  the  surface  of  the  kidney, 


yJStalpighian 
\  corputde. 


Oi>M     eoUectina 
ff»}'o-       tubule. 

tulmlt. 


Neck?) 


Pnahnali 
ami'tduted  ■•■ 
tubule,  i 


Spiral  tubule  of)     JB/ 
SchachovKLi 


DeKCHding  timb  \^ 
Qj  Hmle'tloup,r 


I     I  It  regular 
'"{  tubule. 

( Spiral  part 
■-:    qf  (ucending 
,  (   liinb. 

St  ra  iff/a  ] 
collecting  - 


^  ( A  trending 
I   Imb. 


Fjo.  588.— Urinlfemo*  tube.    For  the  »ak«  of  clearuesji  the  epithelial  ctll*  ha\'i'  been  represented  more 
highly  mugnified  than  the  tubes  in  whleh  they  are  contained. 

while  the  external  ones  are  shorter,  and  advance  only  a  short  distance  into  the 
cortex.  In  eonsefjuence  of  this  arrangement  the  cortical  portion  presents  a  number 
of  conical  masses,  the  apices  of  which  reach  the  periphery  of  the  organ,  and  the 
bases  are  applied  to  the  medullary  portion.  These  are  termed  the  pt/i'dimds  of 
Ferrein.  As  they  run  through  the  cortical  portion  the  straight  tubes  receive  on 
either  side  the  curved  e.xtremity  of  the  convoluted  tubes,  which,  as  stated  above, 
commence  at  the  Maljtighian  bodies. 

It  will  be  seen  from  the  above  descrijition  that  there  is  a  continuous  series  of 
tubes  from  their  commencement  iu  the  Malpigbian  bodies  to  their  termination 
at  the  orifices  on  the  apices  of  the  pyramids  of  Malpighi,  and  that  the  urine,  the 
secretion  of  which  c«»mmences  in  the  capsule,  finds  its  way  through  these  tubes 
into  the  calices  rif  the  kidney,  and  so  into  the  ureter.  Commencing  at  the  capsule, 
the  tube  first  present.*  a  narrow  constricted  portion,  (l)the  neck.  '2.  It  f<u'ms  a  wide 
convoluted  tube,  the  j>ro.riutal  nmrohited  tvht\  3.  It  hecfimes  spiral,  the  ttjnral 
tiihuh  of  Schai'howa.  4.  It  enters  the  medullary  structure  as  a  narrow,  straight 
tube,  the  denceuding  limb  of  Henle's  loop.  5.  Forming  a  loop  und  becoming 
dilated,  it  ascends  somewhat  spirally,  and,  gradually  <liminishing  in  calibre, 
again  enters  the  cortical  structure,  the  (ucendiny  limb  of  H tide' a  loop.  (>.  It  now 
becomes  irregular  and  angular  in  outline,  the  irreguJnr  tubule.  7.  It  then  becomes 
convoluted,  the  distal  cottvnbded  tiibnh.  8.  Diminishing  in  size,  it  forms  a  curve, 
the  curved  tubule.  9.  Finally,  it  joins  a  .'Straight  tube,  the  straight  collecting  tubf, 
which  is  continued  downward  through  the  medullary  substance  to  open  at  the  apex 
of  a  pyramid. 

The  Tubuli  Uriniferi :  their  Structurt-. — The  tubuli  uriniferi  consist  of  base- 
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ment  membrane  lined  with  epithelium.  The  epithelium  varies  considerably  in 
different  sections  of  the  uriniferous  tubes.  In  the  neek  the  epithelium  is  con- 
tinuous with  that  lining  the  Malpighian  ciifusule,  and,  like  it,  consists  of  flattened 
cells  with  an  oval  micleus  (Fig.  o8l'  .1).  The  colls  are,  however,  very  indistinct  and 
difficult  to  trace,  and  the  tube  has  here  the  ajipearance  of  a  simple  basement 
membrane  unlined  by  efiithelium.  In  the  proximal  couvobjted  tubule  and  the 
spiral  tubule  of  Schachowa  the  epithelium  is  polyhedral  in  shape,  the  sides  of  the 
cells  not  being  straight,  but  fitting  into  each  other,  and  in  some  animaLs  so  fused 


li 


Fig.  590.'— Longitudinal  section  of  Kettle's 
descending  Umb.  a.  Membrana  propria,  b. 
Eiiltbelium. 


Fig.  591.— Ix)ngitudlQal  section  ofstnOglit 
tube.  FT.  r'ylindrlcal  or  cubical  epltbeltam> 
b.  Membranu  propria. 


together  that  it  is  impossible  to  make  out  the  lines  of  junction.  In  the  human 
kidney  the  cells  often  present  an  angular  projection  of  the  surface  next  the  base- 
ment membrane.  These  cells  are  made  u(>  of  more  or  less  rod-like  fibres,  which 
rest  by  one  exiremity  on  the  basement  membrane,  whilst  the  other  projects  towanl 
the  lumen  of  the  tube.  This  gives  to  the  cells  the  ajjpearance  of  distinct  striation 
(Heidenhain)(Fig.  .589  n).  In  the  descending  limb  of  Menle's  loop  the  epithelinra 
resembles  that  found  in  the  Malpighian  capsule  and  the  commencement  of  the  tube, 
consisting  of  flat  transparent  epithelial  plates  with  an  oval  nucleus  (Figs.  589  k, 
590).  In  the  ascending  limb,  oil  the  other  hand,  the  cells  partake  more  of  the 
character  of  those  described  as  existing  in  the  furoximal  cimvuhited  tubule,  being 
polyhedral  in  shape  and  presenting  tbe  same  appearance  of  striatiou.  The 
nucleus,  however,  is  not  situated  in  the  centre  of  the  cell,  but  near  the  lumen 
(Fig.  589  c).  After  the  ascending  limb  of  Henle's  loop  becomes  narrower  upon 
entering  the  cortical  structure,  the  striation  aj>peai-s  to  be  confined  to  the  outer 
part  of  the  cell;  at  all  events,  it  is  much  more  distinct  in  this  situation,  \hv 
nucleus,  which  appears  flattened  ami  angular,  being  still  situated  near  the  lumen 
(Fig.  589  d).  In  the  irregular  tubide  the  cells  undergo  a  still  farther  change, 
becoming  very  angular,  and  presenting  thick  bright  rods  or  markings^  nhich 
render  the  striation  much  more  distinct  than  in  any  other  section  of  the  urinary 
tubules  (Fig.  589  h).  In  the  distal  convoluted  tubule  the  epithelium  apjiears  to 
be  identical  with  that  which  has  been  described  as  existing  in  the  proximal  con- 
voluted tubule  (Fig.  589  b).  In  the  curved  tubule,  just  before  its  entrance  into 
the  straight  collecting  tube,  the  epithelium  varies  greatly  as  regards  the  shai»e  of 
the  cells,  some  being  angular  with  short  processes,  others  spindle-shaped,  others 
p..lvhednil  (Fig.  589  k). 

In  the  straight  tubes  the  epithelium  is  more  or  less  columnar;  in  its  papillary 
portion  the  cells  are  distinctly  Cfdumnar  and  transparent  (Figs.  591,  592),  but  w 
the  tube  approaches  the  cortex  the  cells  are  less  uniform  in  shape;  some  are 
polyhedral,  and  others  angular  with  short  processes  (Fig.  589  f  and  u). 

'  From  the  Handbook  for  the  I^^tiiological  Laboralofy. 
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The  Renal  Blood-vessels. — The  kidney  is  itlentifully  supplied  with  blood  by 
[the  rt'iiul  ariery,  a  large  offset  of  the  itbdoniiual  aorta.     Previously  to  eutenog 
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Fig.  5192.— Tmnsverse  sc-otiuti  t»f  pvraniidHl  siibeUiiice  of  kidrit'V  tif  pit,'  the  bUxxl-vvswel*  of  which  arc  inject«d« 
0.  tAive  collenlinar  tube  cut  across,  lined  with  cylindrical  epitbellum.  tt.  Branch  of  collecting  lube  cut  acroM, 
lined  with  t>pithi-aiim  with  shorter  oytluders.  c  and  d.  Uenle's  loops  cut  across,  e.  Blood-vessels  cut  acroM. 
I).  Connertive-tissiie  grround-HUhstAnrc. 

the  kidney,  each  artery  divides  into  four  or  five  branches,  which  are  distributed 
to  its  substance.  At  the  hihim  these  branches  lie  between  the  renal  vein  and 
ureter,  the  vein  being  usually  in  fr<mt,  the  ureter  behind.  Each  vessel  gives 
off  some  small   branches   to  the  suprarenal   capsules,    the   ureter,  and   the  sur- 
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Vta.  ll88.-Diagramniati(Mil  skeWh  of  kjidney.  Flo.  891— A  portion  of  Fig.  593  enlarged.    (The 

TOferenees  are  the  same.) 
A.  a.  Proper  renal  artery  and  vein,  the  former  slvlnfr  off  the  renal  afferent*,  the  latter  receiving  the  renal 
efferents.  B.  fc.  Interlobular  artery  and  vein,  the  latter  comineiwinit  fr«im  the  stellate  veins,  ana  receiving 
brattches  from  the  plexui*  around  the  tubull  contort!,  the  former  giving  off  renal  afferent-s.  ( .  HtraiiKht  tube.sur- 
\  rrmndcfl  by  lubull  contorti.  with  which  it  rommutilcates.  *i«  more  fully  shown  in  FIk- v«S4'.  d.  MHrpin  of  roedul- 
Jary  substance,  e,  e,  e.  Receiving  tubes  cut  off.  k,/.  Arterlola-  et  vena-  recta-,  the  latter  arisinw  from  h,»  the 
plexus  ac  the  meduUary  apex. 

rounding  cellular  tissue  and  muscles.  Frequently  there  is  a  second  renal  artery, 
which  is  given  rtff  from  the  abdominal  aorta  at  a  lower  level,  and  supplies  the 
lower  portion  of  the  kidney.  It  is  termed  the  inferior  renal  arterif.  The 
branches  of  the  renal  artery  whilst  in  the  sinus  give  off  a  few  twigs  for  the 
nutrition  of  the  surrounding  tissues,  and  terminate  in  the  arteriw  proprice  reiialen^ 
which  enter  the  kidney  proper  in  the  columns  of  Bertini.  Two  of  these  pass 
to  each  pyramid  of  Malpighi  and   run   along  its    sides   for   its   entire   length, 
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giving  oft'  as  they  advauce  the  uftereiit  vessels  of  the  Mal})ighian  bodies  in 
the  columns.  Having  arrived  at  the  haaes  of  the  pymmids.  they  make  a  bend 
in  their  eourse,  so  as  to  lie  between  the  bases  <d'  the  pyramids  and  tbe  cortical 
arches,  where  they  break  u[i  into  two  distinct  sets  of  branches  devoted  to  the 
suppiv  of  the  remaining  portions  of  the  kidney. 

'X\iejir»t  set,  the  fnterlobuhtr  arteru'H  (Figs,  593,  594  b),  are  given  off  at  right 

angles  from  the  side  of  the  arteriae  propri»  re- 

_*_ "'  nales  looking  toward  the  cortical  substance,  and, 

passing  directly  outward  between  the  pyramids 
of  Kerrein,  they  re:»ch  the  ca]isule,  where  thev 
terminate  in  the  capillary  network  of  this  part- 
In  their  outwiird  course  they  give  off  latei'al 
branches ;  these  are  the  afferent  resaeh  for  the 
Malpighian  bodies  (gee  page  1014),  and,  having 
pierced  the  capsule,  end  in  the  Malpighian  tufts, 
Fi'dUi  each  tuft  the  corresponding  renal  efferent 
arises,  and,  having  made  its  egress  from  the 
capsule  near  to  the  point  where  the  afferent  ves- 
sel entered,  anastomoses  with  other  efferent* 
from  other  tufts,  and  contributes  to  form  a 
dense  twuou^  plexus  around  the  adjacent  urin- 
ary tubes  (Fig,  595), 

The  Mf'cond  st'f  of  hranchea  from  the  arterix 
propiic  renales  are  for  the  supjily  of  the  medul- 
lary pyramids,  which  tliey  enter  at  their  bases; 
and,  passing  straight  through  their  substance 
to  their  apices,  terminate  in  the  venous  plex- 
They  are  called   the  tirten'ohv  rectue  (Figs.  593. 
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F«o.  &86.— Diagrammatic  rt>prit«t>iitRtion 
of  theblotid-ve«sdj4  tn  the  sulwtniue  of  tin- 
cortex  of  the  kidney,  m.  Ftej?ion  of  Uie 
muUuUary  ray.  It.  Region  of  t!jt»  lortuotiK 
ix»rtion  of  th'c  tubules*,  ai.  Arteria  Iiiter- 
Icibularis.  vi.  Vena  tiiterlobuliiri^.  Mi.  Vaa 
ASeix-iis.  y.  (ilomenilus.  ir.  Vos  eiTer»*n*. 
rt.  Venous  twijrof  the  interlot«ularI.s.  (From 
Ludwig,  in  Strieker's  llnwUionk.) 


uses  found  in  that  situation. 
594  f).  ^ 

The  HfiHi!  Vt'ffi»  arise  from  three  8ource» — ^the  veins  beneath  the  capsule,  the 
plexuses  around  the  tubuli  contorti  in  the  cortical  arches,  an<l  the  plexuses  situated 
at  the  apices  of  the  pyramids  of  Maljtighi,  The  veins  beneath  the  capsule  are 
stellate  in  arrangement,  and  are  derived  from  the  capillary  network  of  the  capsule, 
into  which  the  terminal  branches  of  the  interlobular  arteries  break  up.  These 
join  to  form  the  w«<tp  intfrhhnlan'M,  which  jhiss  inward  hfttcrt'ti  the  pyramids  of 
Ferrein,  receive  branches  from  the  plexuses  around  the  tubuli*  contorti,  and, 
having  arrive<l  at  the  bases  of  the  Malpighian  pyramids,  join  with  the  venae  recue, 
next  to  be  described  (Figs,  5fl3,  594  h).     . 

The  Vvmf  Il^ctfV  are  branches  from  the  plexuses  at  the  apices  of  the  medullary 
pyramids,  formed  by  the  terminations  fif  the  arreriohe  rectw.  They  pass  outward 
in  a  straight  course  between  the  tubes  of  the  medullary  structure,  and  joining,  as 
above  stated,  the  venae  interlobulares,  form  the  [iroper  renal  veins  (Figs.  593,594/'). 

These  vessels,  I'eTKf  Propria'  Rt-nah^fi,  accompany  the  arteries  of  the  same  name, 
running  ahmg  the  entire  length  of  the  si<les  of  the  i)yraniids  ;  and,  having  received 
in  their  course  the  efferent  vessels  from  the  Malpighian  bodies  in  the  cortical 
structure  adjacent,  quit  the  kidney  substance  t<»  enter  the  sinus.  In  this  cavity 
they  inosculate  with  the  corresponding  veins  from  the  outer  pyramid**  to  form  tbe 
rcn/jl  rein,  which  emerges  from  the  kidney  at  the  hilum  and  opens  into  the  inferior 
vena  cava,  the  left  being  longer  than  the  right.  fr«nti  having  to  cross  in  front  of 
the  abdominal  aorta. 

ycrvea  of  thf  Kidney. — The  nerves  of  the  kidney,  although  small,  are  about 
6fteen  in  number.  They  have  small  ganglia  developeii  upon  them,  and  are  derived 
from  the  renal  plexus,  which  is  formed  by  branches  from  the  solar  plexus,  the 
lower  and  outer  part  of  the  semilunar  ganglion  and  aortic  plexus,  and  from  the 
lesser  and  smallest  splanchnic  nerves.  They  communicate  with  the 
plexus,  a  circumstance  which  may  explain  the  occurrence  of  pain  in  the  r-.  n 

affections  of  the  kidney.    So  far  as  they  have  been  traced,  they  seem  to  acct»mpauy 
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the  renal  artery  lun!  its  brunches,  but  their  exact  mode  of  termination  i3  not 
known. 

The  bpnphatk'S  consist  of  a  superficial  anil  deep  set  which  terminate  in  the 
lumbar  glands. 

i  \mnfctive  Tiasiie^  or  Tntertuhular  Stroma, — Although  the  tubules  and  vessels 
are  ch>sely  packed,  a  certain  small  amount  of  connective  tissue,  continuous  with 
the  cupsule,  binds  them  firmly  together.  This  tissue  was  first  described  by  Goodsir, 
and  subse((Meiitly  by  Bowman.  Ludwig  and  Zawarvkin  hfue  i>liserved  distinct 
fibres  passing  around  the  Malpigbian  bodies,  and  Ilenle  has  seen  them  between 
the  straight  lubes  composing  the  medullary  structure. 

Surface  Form. — The  kidneys,  beiitff  situated  at  the  back  part  of  the  ahdoiuiTial  cavity  and 
deeply  pliut'd.  t;mn«»t  be  felt  unless  enlarged  or  niisplaced.  They  tire  situated  un  the  coiitiiies 
of  the  enigiu^itrie  and  niiihilioal  reirions  internally,  with  thr  hyp<x*hondriae  ami  lumbar  regions 
externally.  The  left  is  sotnewhiu  higher  than  the  right.  Atrordini^  ti>  Mi>rris.  tht*  position  of 
the  kidney  may  t»e  thiij*  defined  :  Anient n'hi :  ''1.  A  horizontal  line  thnjugb  the  umbilicus  is 
lielow  the  lower  edge  of  each  kidney.  2.  A  vertieal  tine  carried  upwanl  to  the  costal  areh  from 
the  middU'  «*f  P«)Upart  s  ligament  ha.s  one-third  of  the  kidney  to  its  outer  side  and  two-thinis  to 
it*  inner  side — i  ».  Ix.-tween  thi.>^  line  and  the  median  line  of  the  body."  In  adfjiiting  these  Unes 
it  nujst  f>e  burne  in  mind  that  the  axes  of  the  kidneys  are  not  vertical,  but  oblifjue,  and  if  con- 
tinued upwanl  woidd  meet  about  the  ninth  dorsal  vertebra.  Pfjsteriorft/ :  The  upper  end  of  the 
letl  kidney  wonKl  be  defined  by  a  line  drawn  horizontally  out wanl  finom  the  spinous  process  of  the 
eleventh  d«>rH;d  vert^'hr.i,  and  its  lower  eml  by  a  point  two  inehes  aliove  the  ilitte  crest.  The  right 
kidney  would  be  half  ut  three-nujirters  of  an  inch  lower  Morris  lays  down  the  following  rules 
for  indicating  the  pur^ition  of  the  kidney  on  the  txjsterior  surface  of  the  body:  "  1.  A  line  par- 
allel  with,  and  one  inch  fnmj,  the  spine,  between  the  lower  edge  of  the  tip  of  the  sdi nous  pro- 
cess of  the  eleventh  dnrsal  vertebra  and  the  lower  edge  of  the  spinoiw  priMjetw  ot  the  third 
lumbar  vertebra,  2,  A  line  troni  the  top  of  this  finst  line  outward  at  right  angles  to  it  for 
2i  inches,  '.i.  A  line  trom  the  l*)wer  end  t>f  the  first  transversely  outward  for  2i  inches.  4.  A 
line  parallel  to  the  first  and  corujceting  the  outer  extremities  of  the  second  and  thirtl  lines  just 
dcj'eribed. 

The  hilimi  of  the  kidney  lies  about  two  inches  from  the  middle  line  of  the  back,  at  the  level 
of  the  s|»tnons  process  of  the  first  lumbar  vertebra. 

Surgical  Anatomy. — The  kidney  is  imbedded  in  a  large  qiuuitity  of  lootn*  fatty  tlsMue,  and 
is  but  slightly  covered  by  peritoueutn  ;  Kenee  rupture  of  this  orgjin  i.H  not  nearly  so  serious  un 
aeci<leot  as  rupture  of  the  liver  or  spleen,  since  the  extravasation  <d' blrHKl  and  urine  which 
follows  is  outside  the  peritoneal  cavity.  Occasionally  the  kidney  may  be  bniised  by  blows  in  the 
loin  or  by  being  compresMed  between  the  lower  ribs  and  the  ilium  when  the  liody  is  violently  bent 
forward.  This  is  followed  by  a  httle  tranHieut  hjeujatnria,  which,  however,  speedilv  passe?*  off. 
Occasion  ally,  when  rupture  involves  the  pelvis  of  the  kidney  or  the  commencement  of  the  ureter, 
this  duct  may  become  hlix'ked,  and  hydronephrosis  follow. 

Tile  loose  cellular  tissue  around  the  kidney  may  l>e  the  seat  of  suppuration,  constituting 
pfniujihiitic  nftxcrss.  This  may  Iw  due  to  injury,  to  disea.H"  of  the  kidney  itself,  or  to  extension 
of  intlamuiation  from  neifihbonng  parts.  It  may  burst  into  the  pleura,  constituting  empyema; 
into  the  colon  or  bladder;  or  tuay  point  externally  in  the  groin  or  loin.  Tumors  of  the  Icidney, 
of  which,  perhaps,  sarcoma  in  children  is  the  most  conniion,  may  be  recognized  by  their  jiosition 
and  fixity ;  by  the  res<)nant  colon  lying  in  front  ot"  it  ;  b\'  their  not  moving  with  respiration  ;  and 
by  their  rounded  fiutline.  not  presenting  a  notched  anti-rior  margin  like  the  »pleen.  with  whicli 
they  are  most  likclv  to  hue  contounded.  The  examination  of  the  kidney  should  be  bimanual ; 
that  is  to  say,  one  han<l  .should  l)e  placed  in  the  tlank  and  firm  pres^snre  made  forward,  while  the 
other  hand  is  buried  in  the  aMominal  wall  just  external  to  the  .*emilunur  line.  Manipulation  of 
the  kidney  frequeruly  jmxluees  a  piH-uliar  sickening  siTJsalion,  with  Konietimes  faintness. 

The  kidney  is  maudy  held  in  posiitiou  by  the  mass  of  fatty  matter  in  which  it  is  imbedded 
and  over  which  the  pMjritoneum  is  stretched.  If  this  fatty  matter  is  lixwe  or  lax  or  is  al)sorl>ed, 
the  kidney  may  lM><»ouie  movable  and  may  give  rise  to  great  pain.  Thiti  condition  (xieurs,  there- 
fore, in  badly-Jiourished  )ieople  or  in  thr>se  who  have  becoute  emaciated  fj-om  any  eau!«e,  ami  is 
more  common  in  women  than  in  men.  It  must  not  be  cHirdbunded  witb  ihe  Jf'Xitmf/  kidney :  this 
is  a  congenital  <*ondition  due  t«»  the  development  of  a  mcso-nephron,  which  permits  the  organ  to 
move  more  or  lesj*  Imdy.  The  two  etmdition.si  eannot,  however,  be  distinguished  until  the 
abdomen  is  opeue<J  or  the  kidney  explore<l  from  the  loin. 

The  kidney  has,  of  late  years,  been  fre«|uently  the  neat  of  surgical  interference.  It  may  be 
exposed  for  exploration  «)r  the  evacuation  of  pus  (nephrotomy >;  it  may  l>e  incised  for  the 
removal  of  stone  (nepbrodithotoniy) ;  it  may  be  sutured  when  movable  or  floating  ( nephrorniphy) ; 
or  it  may  l>e  removed  < nephrectomy). 

The  kidney  may  be  exposed  either  by  a  lumbar  or  abtlominal  incision.  The  lumbar  opera- 
tion is  the  one  which  is  generally  adopted,  unless  in  cases  of  very  large  tumors  or  of  wandering 
kidneys  with  a  ioose  meso-nephron,  on  lujcount  of  the  advantages  which  it  possesses  of  not 
opening  the  peritoneum  and  of  affording  admirable  drainage.  It  may  be  iH^rtormed  either  by 
an  oblique,  a  vertical,  »t  a  transverse  incisjou.     Ferhajw  the  preferable,  as  affording  the  beat 
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means  for  explorinB  the  whole  smrtace  of  the  kidney,  is  an  incisictn  from  the  tip  of  the  last  rib 
brtckwarti  to  tho  edge  of  the  Erector  spina?.  Tlii.s  incision  must  not  be  (}uite  narallel  to  the  rib, 
but  \i^  iMJSterior  vnA  must  he  at  ]ea>it  threes |uart*^rs  *tf  an  itu'h  below  it,  lest  the  pleura  be 
woutaled.  This  v\\\  is  quite  sufficient  for  an  exploration  of  ihe  origan.  Should  it  reijuire  rfomval, 
a  vertical  incinion  can  be  made  downward  to  the  crest  of  the  ilium,  alonp  the  outer  borOiT  of  tlie 
Quadratu.s  himborum.  Tlie  structures  divided  art*  the  skin,  the  superficial  fascia  with  the 
cutjineous!  nerves,  the  deep  fiiseia,  the  posterior  Itonler  of  the  Ksternal  oblique  iiiUfci«.'lo  of  the 
abdomen,  and  the  outer  border  of  the  Latissimus  dorsi ;  the  Internal  oblique  and  the  fMisterior 
aponeurosis  of  the  Transversjilis  muscle;  the  outer  bonier  of  the  Quadritns  lumboruni,  and  the 
deep  layer  of  the  transven^alis  aponeuntsis,  and  the  transversiilis  fik><cia.  The  fatty  tiitsur 
arountl  tlo*  kidney  is  now  exposed  to  view,  and  must  be  separated  by  the  fingers  or  a  director  in 
order  to  reach  the  kidney. 

The  abdonjiiial  operation  Is  best  performed  by  an  incision  in  the  huea  .^omilmiaris  on  the 
siilc  of  the  kidney  to  l>c  removed,  as  recommended  by  Lanpenbuch.  The  incision  is  ixia<le  of 
van'ing  lenirth  according  to  the  size  of  the  kidney  ;  its  mid-point  .should  W  on  a  level  with  the 
uwiotlieiis.  The  abdominal  cavity  18  opened.  The  intestine.s  are  then  held  Jiside  and  the  outer 
layer  of  the  niej^o-eolon  opened,  so  that  the  finifer*  cini  be  introducetl  Ixdiind  the  peritoneum  and 
the  renal  ve.s,sols  sought  tor.  These  are  then  to  lie  ligatured  ;  if  tied  separately,  ciire  mu^t  !« 
taken  to  ligature  the  artery  first.  The  kidney  nnist  now  be  enuclejiti;*!,  and  the  vessels  and 
ureter  divided,  and  the  latter  tied  or,  if  thought  neecKsary,  stitched  to  the  edge  of  the  wountL 

THE  URETERS. 

The  Ureters  are  the  two  tubes  which  comluct  the  urine  from  the  kidneys  into 
the  bladtler.  Thej  corainence  within  the  sinus  of  the  kidney  by  a  number  of 
short  truncated  branchej*,  the  calkes  or  infundihula,  which  unite  either  directly 
or  indirectly  to  form  a  dilated  pouch,  the  pelvis^  from  which  the  ureter,  after 
pa.ssiug  through  the  hilum  of  the  kidney,  dcHcends  to  the  bladder.  The  calicr»  are 
cup'like  tubes  encircling  the  ufuces  of  the  Malpighiun  pyramid.«t;  hut  inasmuch  as 
one  calyx  may  include  two  or  even  more  papilla*,  their  number  is  generally  lesa 
♦ban  the  pyratniib  them.selves,  the  former  being  from  seven  to  thirteen,  whilst  the 
latter  vary  from  eight  to  eighteen.  The.se  calices  convei*ge  into  two  or  three 
tubular  diviwion.s  which  by  their  junctitm  form  \he  pehi%  or  dihited  jKirtion  of  the 
ureter.  The  [lortion  last  mentioned,  where  the  pelvis  merges  into  the  ureter 
proper,  is  fmind  opposite  the  spinous  process  of  the  first  lumbar  vertebra,  in  which 
situation  it  is  accessible  behiiul  the  peritoneum  (see  Fig.  543,  page  942). 

The  ureter  proper  is  a  cylindrical  membranous  tube,  about  sixteen  inches  in 
length  and  of  the  diameter  of  a  gooseijuill,  extending  from  the  pelvis  of  the 
kidney  to  the  bladder.  Its  course  is  obliijuely  downward  and  inward  through 
the  lumbar  region  into  the  cavity  of  the  pelvis,  where  it  j>asses  downwartl, 
forward,  and  inward  across  that  cavity  to  the  base  of  the  bladder,  into  whirh  it 
then  opens  by  a  constricted  orifice,  after  having  passed  obliquely  for  nearly  an  inch 
between  its  muscular  and  mucous  coats. 

Relations. — In  its  course  it  rests  upon  the  Psoas  muscle,  being  covered  bv 
the  peritoneum,  and  crossed  obliquely,  from  within  outward,  by  tlie  spermatic 
vessels;  the  right  ureter  lying  close  to  the  outer  side  of  the  inferior  vena  cava. 
Opp»)site  the  first  jdece  of  the  sacrum  it  crosses  either  the  commnii  or  externa] 
iliac  artery,  lying  behind  the  ileum  on  the  riijht  side  and  the  sigmoid  flexure 
of  the  colon  on  the  left.  In  the  pelvis  it  enters  the  posterior  false  ligament  of  the 
hladder  below  the  obliterated  hypogastric  artery,  the  vas  deferens  in  the  male 
passing  between  it  and  the  bladder.  In  the  female  the  ureter  jiasses  along 
the  sides  and  cervix  of  the  uterus  and  upper  part  of  the  vagina.  At  the  base  of 
the  bladder  it  is  situated  about  two  inches  from  its  fellow,  lying,  in  the  male, 
about  an  inch  and  a  half  behind  the  base  of  the  prostate,  at  the  posterior  angle  of 
the  trigone. 

Structure. — The  ureter  is  composed  of  three  coats — a  fibrous,  muscular,  and 
mucous. 

The  fibrous  coat  is  the  same  throughout  the  entire  length  of  the  duct,  beiug 
continuotis  at  one  end  with  the  capsule  of  the  kidney  at  the  floor  of  the  sinu*, 
whilst  at  the  other  it  is  lost  in  the  fibrous  structure  of  the  bladder. 

In  the  pelvis  of  the  kidney  the  muscular  coat  consists  of  two  layers,  longitndiniil 
and  circular:   the  longitudinal  fibres  become  lost  upon  the  sides  of  the  papillar  at 
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tbe  extremities  of  the  calices;  the  circuhr  fibres  may  be  traced  surrounding  the 
mediiHary  structure  in  the  same  situation.  In  the  ureter  proper  the  muscular 
fibres  are  very  distinct,  and  are  arranged  in  three  layers — an  external  longitudinal, 
a  middle  circular,  and  an  internal  layer,  less  distinct  than  the  other  two.  but 
having  a  general  hmgitudiual  direction.  According  to  Klilliker,  this  internal  lavcr 
is  only  tound  in  the  neighborhood  of  the  bladder. 

The  murouii  vofit  h  smooth,  and  presents  a  few  hmgitudinal  folds  whicli 
become  effaced  by  distension.  It  is  continuous  with  the  mucous  membrane  of  the 
bladder  below,  whilst  it  is  prolonged  over  the  papilhc  of  the  kidney  above.  Its 
e|>itheliuTn  is  of  a  peculiar  character,  and  resembles  that  found  in  the  bladder.  It 
is  knowti  by  the  name  of  "' transitiitnal  '"  ejtithelium.  It  consists  of  several  layers 
of  cells,  of  which  the  innermost — that  is  to  say.  the  cells  in  contact  witli  the 
urine — are  iptadrihiteral  Jn  shape,  with  a  concave  margin  on  their  outer  surface, 
into  which  fits  the  rounded  end  of  the  cells  of  the  second  layer.  These,  the  inter- 
mediate cells,  more  or  less  resemble  columnar  epithelium,  and  are  pear-shaped, 
with  a  rounded  internal  extremity  which  fits  into  the  concavity  of  the  cells  of  the 
first  layer,  and  a  narrow  external  extremity  which  is  wedged  in  between  the  cell.-* 
of  the  third  layer.  The  external  or  third  layer  coDsist,s  of  conical  or  oval  cells 
varying  in  number  in  different  jjarts,  and  preseming  processes  which  extend  down 
intcj  the  basement  membrane. 

The  itrtt'rieii  supplying  the  ureter  are  branches  from  the  renal,  spermatic, 
internal  iliac,  and  inferior  vesical. 

The  nerves  are  derived  from  the  inferior  mesenteric,  spermatic,  and  pelvic 
plexuses. 

THE  SUPRARENAL  CAPSULES. 

The  Suprarenal  Capsules  were  formerly  chissified,  together  with  the  spleen, 
thymus,  and  thyroid,  under  the  head  of  *'  ductless  glands,"  as  they  have  no  excretory 
duct.  They  are  two  small  flattened  glandular  bodies,  of  a  yellowish  color,  situated 
at  the  back  part  of  the  abdomen,  behind  the  peritoneum  and  immediately  in  front 
of  the  upper  part  of  each  kidney;  hence  their  name.  The  right  one  is  somevshat 
triangular  in  shape,  bearing  a  resemblance  to  a  cocked  hat ;  the  left  is  more 
semilunar,  and  usually  larger  and  higher  than  the  right.  They  vary  in  size  in 
different  individuals,  being  sometimes  so  small  as  to  be  scarcely  detected ;  their 
usual  size  is  from  an  inch  an<l  a  <|uarter  to  nearly  two  inches  in  length,  rather  less 
in  width,  and  from  two  to  three  lines  in  thickness.  Their  average  weight  is  about 
a  drachm  each. 

Relationa.^The  relations  of  the  suprarenal  capsules  differ  on  the  two  sides  of 
the  body.  The  ri</ht  ituprarcnal  presents  on  its  anterior  surface  two  areas:  abuig 
its  upper  and  inner  borders  a  depressed  area,  which  is  in  contact  in  front  with  the 
under  surface  <d' the  right  lobe  id'  the  liver,  and  along  its  inner  border  with  the 
inferiro"  vena  cava  (Rolleston),  and  behiml  rests  on  the  crus  of  the  Diaphragm; 
over  the  remainder  rif  the  anterior  surface  is  an  elevated  area,  which  is  covered  in 
front  by  peritoneum  jjassing  fnmi  the  up|>er  part  of  the  kidney  to  the  under  sur- 
face of  the  liver,  and  behind  rests  on  the  upper  and  inner  part  of  the  kidney. 
The  left  suprarenal  is  in  contact  by  its  anterior  surface,  superiorly,  with  the 
spleen  ;  below  and  internal  to  this  it  is  in  contact  with  the  peritoneum  forming 
the  lesser  sac,  which  se|jarate8  it  from  the  cardiac  extremity  of  the  stomach  ;  and 
at  its  lower  part  it  is  covered  by  the  j)ancreas  and  splenic  artery,  and  is  therefore 
not  in  contact  with  the  [jeritonemn.  By  its  posterior  surface,  at  its  outer  and 
back  part,  it  rests  uptm  the  kidney,  whilst  below  and  interniilly  it  is  in  cfuitact 
with  the  left  crus  of  the  Diaphragm.  The  surface  of  the  suprarenal  gland  is  sur- 
rounded by  areolar  tissue  containing  much  fat,  and  closely  invested  by  a  thin 
fibrous  coat,  which  is  difficult  to  remove  on  account  of  the  numei'ous  fihrons  pro- 
cesses and  vessels  which  enter  the  organ  through  the  furrows  on  its  anterior  sur- 
face  and  base. 

Small  accessory  suprarenals  are  often   to  be  found  in  the  connective  tissue 
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around  the  siipraronaLs.     The  smaller  nf  these,  r.n  seetion,  show  a  uniform  surfa 
bat  in  some  i^i  tlie  larger  a  distiuet  nieilnlla  can  be  ma<le  out. 

Stnicture. — On  making  a  perpendicular  section,  the  gbind  is  seen  to  consUt 
two  substuneea — external  or  cortical  and  internal  or  niednllarv.  The  forinei 
which  constitutes  the  chief  part  of  the  organ,  is 
of  a  deep-yeHow  color.  The  wednllary  sub- 
stance is  soft,  pulpy,  and  of  a  dark-brown  or 
hhick  color,  whence  the  name  atrabilian/  cap- 
itiilfs  formerly  given  to  these  cu'gans.  In  the 
centre  is  often  seen  a  space,  not  natural,  but 
formed  by  the  breaking  down  after  death  of  the 
niedfillarv  substance. 
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The  cortical  portion  consists  chiefly  *>f  narrow  columnar  masses  plaee<i  perpen- 
dicularly to  the  surface.     This  arrangement  is  due  to  the  disposition  of  the  cap- 
sule, which  sends  into  the  interior  of  the  gland  processes  passing  in  veriieally  »nd 
communicating  with  each  fither  by  transverse  bands  so  as  to  form  spaces  nhich 
open   into  each  other.     These  spaces  are  of  slight  depth  near  the  surface  of  the 
organ,  so   that  there  the  section  somewhat  resembles  a  net ;  this  is  termed  the 
zona  t^loineruhm  ;  hut   they  become  mtich   deeper  or  longer  farther  in.  so  as  lo 
resemble  pijjes  or  tubes  jdaced  endwise,  the  zona  fascuulata.     Still  sleeper  down, 
near  the  medullary  part,  the  spaces  become  again  of  small  extent ;  this  is  named 
the  zona  retieularis.     These  processes  or  trabecula?,  derived  from  the  capsule  and 
fitrming  the  framew»ok  t>f  the  spaces,  are  composed  of  fibrous  connective  tisj*uf 
with  longitudinal  bundles  of  unstriped  muscular  fibres.      Within  the  interior  of 
the  spaces  are  eoniained  groups  of  polyhedral  cells,  which  are  finely  grnnnlar  io 
ajipearance,  and  contain  a  spherical  nucleus,  and  not  unfrequently  fat-molecules. 
These  groups  of  cells  do  not  entirely  fill  the  spaces  in  which  they  are  containe<l. 
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but  between  them  and  the  trahecula*  of  the  framework  is  a  channel  which 
is  believed  to  he  w  lymph-path  or  sinus,  and  which  communicates  with  certain 
passages  between  the  cells  composing  the  group.  The  lymjih-path  is  supposed 
to  open  into  a  plexus  of  eflTerent  lymphatic  vesisels  which  are  contained  in  the 
capsule. 

In  the  medullary  portion  the  fibrous  strt*ma  seems  to  be  collected  together 
into  a  much  closer  arrangement,  and  forms  bundles  of  connective  tissue  which  are 
loosely  applied  to  the  large  plexus  of  veins  of  which  this  part  of  the  organ  mainly 
consists.  In  the  interstices  lie  a  number  of  cells  compared  by  Frey  to  those  of 
columnar  epithelium.  They  are  coarsely  granular,  do  not  contain  any  fat- 
molecules,  and  some  of  them  are  branched.  Luschka  has  affirmed  that  these 
branches  are  connected  with  the  nerve-tibres  <d*a  very  intricate  plexus  which  is 
found  in  the  medulla:  this  statement  has  not  been  verified  by  other  observers, 
for  the  tissue  of  the  medullary  substance  Is  less  easy  to  make  out  than  that  of  the 
cortical,  owing  to  its  rapid  decomposition. 

The  numerous  arteries  which  enter  the  suprarenal  bodies  from  the  sources 
mentioned  below  penetrate  the  cortical  part  of  ilie  gland,  \shere  they  break  up 
into  capillaries  in  the  fibrous  septa,  and  these  converge  to  the  very  numerous  vfina 
of  the  medullary  portion,  which  are  collected  together  into  the  suprarenal  vein, 
which  usually  emerges  as  a  t»ingle  vessel  from  the  centre  of  the  gland. 

The  arteries  supplying  the  suprarenal  capsules  are  numerous  and  of  large 
size;  they  are  derived  from  the  aorta,  the  phrenic,  and  the  renal;  they  sub* 
divide  into  numerous  minute  branches  previous  to  entering  the  substance  of  the 
gland. 

The  »ii/>ran'fnd  rrm  returns  the  Idood  from  the  medullary  venous  plexus,  and 
receives  several  branches  from  the  cortical  sidjstance  ;  it  opens  on  the  )*ight  side 
into  the  inferior  vena  cava,  on  the  left  side  into  the  renal  vein. 

The  Itfmphjficx  tcnninate  in  the  lumbar  glands. 

The  HtrrvH  are  exceedingly  numerous  :  they  are  found  chiefly,  if  not  entirely, 
in  the  medulla,  and  are  derived  from  the  solar  «ud  renal  plexuses,  and,  according 
to  Uergmunrj,  from  the  phrenic  and  pneuningastric  nerves.  They  have  numerous 
small  ganglia  developed  ujion  them,  lV*un  which  circumstance  the  orgati  has  been 
conjectured  to  have  some  function  in  cnnnrction  -with  the  symjiathetic  nervous 
system. 

THE  CAVITY  OP  THE  PELVIS. 

The  cavity  of  the  pelvis  is  that  part  of  the  general  abdominal  cavity  which  is 
below  the  level  of  the  linea  ilio*pectinea  and  the  promontory  of  the  sacrum. 

Boundaries. — It  is  boumled  behind  by  the  sacrum,  the  coccyx,  the  l*yriformi8 
muscle,  and  the  great  sacro-sciatic  ligaments  ;  in  front  and  at  the  sides  by  theossa 
pubis  and  ischia,  covered  by  the  Dbturator  muscles:  above,  it  communicates  with 
the  cavity  of  the  abdomen:  ami  below,  the  fuitlet  is  closed  by  the  triangular 
ligament,  the  Levatores  ani  and  Coccygei  muscles,  and  the  visceral  layer  of  the 
pelvic  fascia,  which  is  reflected  from  the  wall  of  the  pelvis  f>n  t<i  the  viscera. 

Contents. — The  viscera  contained  in  this  cavity  are — the  urinary  bladder,  the 
rectum,  and  Sfune  of  the  generative  organs  j>eculiar  to  each  sex,  and  some  convo- 
lutions of  the  small  intestines;  they  are  partially  covered  by  the  peritoneum, 
and  supplied  with  blood-vessels,  lymphatics,  and  nerves. 


THE  BLADDER. 

The  bladder  is  the  reservoir  for  the  urine.  It  is  a  musculo-membranous  sac 
situated  in  the  pelvis,  behind  the  pubes,  and  in  front  of  the  rectum  in  the  male, 
the  uterus  and  vagina  intervening  between  it  and  that  inteistine  in  the  female. 
The  shape,  position,  and  relations  of  the  bladder  are  greatly  influenced  by  age, 
sex,  and  the  degree  of  distension  of  the  organ,  fhtrimj  infnnrif  it  is  conical  in 
shape,  and  (»rojects  above  the  upper  border  of  the  os  pubis  into  the  hyjM)gastric 
region.     In  the  adult^  when  (|uite  empty  and  contracted,  it  is  a  small  triangular 
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8ac»  placed  deeply  in  the  pelvis,  flattened  from  before  backward,  its  apex  reachm^ 
as  higb  as  the  upper  border  of  the  symphy.sis  pubis.  When  slio^litly  distended  it 
has  a  rounded  form,  and  is  still  contained  within  the  pelvic  cavity  ;  ami  wbeu 
greatly  distended  it  is  ovoid  in  sbape,  rising  into  the  abdominal  cavity,  and  often 
extending  nearly  as  high  aa  the  umbilicus.  It  is  larger  in  its  vertical  diameter  than 
from  side  to  side,  and  its  long  axis  is  directed  from  above  ob]it|«ely  do\%TiM-ard  and 
backward,  in  a  line  directed  from  some  point  between  the  os  pubis  and  timhiliciiji 
(according  to  its  distension)  to  the  end  of  the  coccyx.  The  bladder,  when  distended, 
is  slightly  curved  forward  toward  the  anterior  wall  of  the  abdomen,  8o  as  to  be 
more  convex  behind  than  in  front.  In  the  female  it  is  larger  in  the  transverse  than 
in  the  vertical  diameter,  and  its  cajmcity  is  said  to  be  greater  rhau   in  the  male.' 
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When  moderately  distended  it  meaanres  about  five  inches  in  length    and   thi 
inches  across,  and  the  ordinary  amount  which  it  contains  is  about  a   pint. 

The  bladder  is  divided  into  a  summit,  body,  base,  and  neck. 

The  itummit  or  apex  of  the  bladder  is  rounded  and  directed  forward  and 
upward;  it  is  connected  to  the  umbilicus  by  a  tibro-muscular  cord,  the  «^r<»r/ii 
The  summit  of  the  bladder  Ijchind  the  urachus  is  covered  by  peritoneum,  vrbil 
the  portion  in  front  of  the  urachus  has  no  peritoneal  covering,  but  rests  against  the 
abdominal  wall. 

The  uracliiu  is  the  obliterated  remains  of  a  tubular  canal  which  exists  in  the 
embryo,  and  connects  the  cavity  of  the  bladder  with  a  membranous  sac  pUced 
external  to  the  abdomen,  opposite  the  umbilicus,  called  the  allantoi*.  It  psases 
upward  from  the  apex  of  the  bladder  between  the  transversalis  fascia  ana  pen* 
toneum,  becoming  thinner  as  it  ascends.     On  each  side  of  it  is  placeil  a  fibrmia 

'  According  to  Henle,  the  bladder  b  considerably  smaller  in  the  female  than  in  tb«  male. 
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conl,  the  obliterate*!  portion  of  ihe  hypogustric  artery,  wliicli,  |>as8ing  upward  from 
the  side  of  the  hludder,  approaches  the  umuhus  above  its  stjiiiinit.  In  the  infant, 
at  birth,  it  is  ocensionally  found  pervious,  so  that  the  urine  escajtes  at  the  iimbilicHS, 
and  calculi  have  been  found  in  its  canal. 

The  hotJif  of  the  bladder  is  not  /covered  in  front  by  peritoneum,  but  is  in 
relation  with  the  triangular  ligament^  the  posterior  surface  of  the  symphysis  [»ubis, 
the  Internal  obliirutor  muscles,  and,  when  distended,  with  the  abdominal  parietes. 

The  posterior  surface  is  covered  by  peritoneum.  It  curresponds.  in  the  male, 
with  the  rectum;  in  the  female,  with  the  uterus,  some  convolutions  of  the  small 
intestine  being  inter(iose«l. 

The  side  of  the  bladder  is  crossed  obli<juely  from  below,  uj>\vard  and  forward, 
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Fjo.  600,— Fronldl  section  of  the  lower  p«rt  of  the  abdomen.    Viewed  from  tlie  front,    (Brauuc. 

by  the  obliterated  hypogastric  artery  ;  above  and  belnnd  this  cord  the  bladder  is 
covered  by  peritoneum,  but  below  and  in  front  of  it  the  serous  covering  is  wanting, 
and  it  is  connected  to  the  pelvic  fascia.  The  vas  deferens  jjasses,  in  an  arched 
directiim,  from  before  backM*ard,  along  the  side  of  the  bladder,  toward  its  base, 
ornssing  in  its  course  the  obliterated  hypogastric  artery,  an<l  passing  along  the 
inner  side  of  the  ureter. 

The  lirinc  (fHndua)  itf  the  hhtthler  is  directed  downward  and  backward.  It 
varies  in  extent  according  to  the  state  of  distension  of  the  organ,  being  very  broad 
when  full,  but  uruch  narrower  when  empty.  In  the  male  it  rests  upon  the  second 
piirtion  of  the  rectum,  from  which  it  is  separated  by  a  reflection  of  the  recio-vesical 
fascia.  It  is  covered  posteriorly,  for  a  slight  extent,  by  the  peritoneum,  which  is 
reflected  from  it  upon  the  rectum,  ft>rming  the  recto-vesic.d  fold.  The  ptjrtion  of 
the  bladder  in  relation  with  the  rectum  corresponds  to  a  triangular  space  bounded 
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in  front  by  the  prostate  pliunU  beliiml  bv  tbc  reel* (-vesical  fob!  of  the  pentonc 
anil  on  ejieb  side  by  the  vesieiibi  .seiiiiiiulis  and  vms  deferens.  It  i.s  separatc<l  fnm 
direct  routmct  with  tlie  rectum  by  the  recto-vesical  faseia.  When  tlie  bljulder  \i 
\'Qry  fjjll  the  jjeritoiteal  fobi  is  raised  with  it,  and  the  (bstance  between  its  reflection 
and  tbe  anus  is  abotit  four  inches  ;  but  tbi.s  di>st:ince  is  mnch  diminished  when  the 
bladder  is  euijity  and  contracted.  In  thefetttaU'  the  base  of  the  bhidder  lie^  ii 
contact  with  the  lower  part  of  the  cervix  uteri,  is  adherent  to  (he  {interior  wall  nf 
the  vn^'ina,  and  se|iarated  from  the  upper  part  of  the  anterior  surface  of  the  cervu 
uteri  by  a  fold  of  the  peritoneum. 

The  Mo-called  iufk  {rerrlj-)  uf  the  hht^hitr  is  the  point  tff  commeneenieni  1X1 
the  urethra  :   there  is.  however,  no  tajtering  part,  wliielj  wt»uld  constitut**   :*  tm^X 
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Fig.  601.— Vertinal  oiediuti  section  of  ihe  male  pclvU.    (Henlc.) 

neck,  but  the  Idadder  suddenly  contracts  to  the  opening  of  the  urethra.  In  the 
male  its  direction  \»  oblique  in  the  erect  posture,  and  it  is  .«?urro»nde4i  hv  the 
prostate  ^land.     In  the  feuude  it.s  riireclion   is  olilinuely  downward  and  forwariL 

Ligaments. — The  bladiler  is  retained  in  it.s  place  by  li^aiuents  \shieh  are  di>id<Ki 
into  true  and  false.  The  true  ligaments  are  five  in  tiuiuber:  two  anterior.  t%>u 
lateral,  and  the  uraehus.  The  false  ligaments,  also  five  in  number,  are  formed  by 
folds  of  the  peritoneum. 

The  ftuft'n'of  Ikfaments  {pubo-prostatic)  extend  from  the  back  of  the  <>»  pubis, 
one  on  each  side  of  the  symphysis,  to  the  front  of  the  neck  of  the  bladder,  over  the 
upper  surface  of  tlie  prostate  gbmd.  These  ligament.^  are  formed  hy  the  recto* 
ve.sical  fascia,  and  contain  a  few  muscular  fibres  prolonged  from  the  hla<ider. 
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The  fateral  Ugamentn,  also  formed  by  the  recto-vosiea!  fascia,  are  broader  ami 
thinner  than  the  precedinr^.  They  are  attached  to  the  hiteml  parts  of  the  prostate 
and  to  the  sides  of  the  base  of  the  hhidder. 

The  urarhuft  is  the  fibro-muscular  cord  already  raentionefl,  extending  between 
the  summit  of  the  bladder  and  the  umbilicus.  It  is  broad  below,  at  its  attach- 
ment to  the  bladder,  and  becomes  narrower  as  it  a.scenda. 

The  fidsf  liyamentit  of  the  Itladth-r  are — two  posterior,  two  lateral,  and  one 
superior. 

The  tft'o  posterior  pa.ss  forward,  in  the  male,  from  the  sides  of  the  rectum  ;  in 
the  female,  from  the  sides  of  the  uterus  to  the  posterior  and  lateral  aspect  of  the 
bladder;  they  form  the  lateral  boundaries  of  the  recto-vesical  fold  of  the  perito- 
neum, and  contain  the  obliterated  hypogastric  arteries  and  the  ureters,  together 
Avith  vessels  and  nerves. 

The  two  hitefal  Ikfamentu  are  reflections  of  the  peritoneum  from  the  ilrae  fossre 
to  the  sides  of  the  blad<ler. 

The  superior  liifament  is  the  (irominent  fold  of  peritoneum  extending'  from  tbc 
summit  of  the  bladder  to  the  umbilicus.  It  covers  the  urachus  and  ilie  obliterated 
h y j>og!i s t ric  art e ries. 

Structure. — The  bladder  is  composed  <if  four  coats — serous,  muscular,  sub- 
mucous,  and  mucous. 

The  seroua  nmt  is  [mrtial,  and  derived  from  the  peritoneum,  it  invests  the 
posterior  surface,  from  opposite  the  termination  of  the  two  ureters  to  its  summit, 
and  is  reflected  from  this  point  and  from  the  sides  on  to  the  abdominal  and  pelvic 
walls. 

The  muftfuhir  coat  consists  of  three  layers  of  tnistrijied  muscular  fibre:  an 
external  layer,  composed  of  fibres  having  for  the  most  part  a  iongitudinnl  arrange- 
ment; a  miildle  layer,  in  which  the  fibres  are  arranged,  m<*re  or  less,  in  a  circular 
manner;  and  an  internal  layer,  in  which  tiie  fibres  have  a  general  longitudinal 
arrangement. 

The  jihrefi  of  the  erfernol  longitudinal  layer  arise  from  the  ]>osterior  surface  of 
the  body  of  the  os  pubis  in  both  .sexes  {muM'nli  pidHt-reniealiaX  and  in  tiie  male  from 
the  adjacent  part  of  the  prostate  gland  and  its  capsule.  They  pass,  in  a  more  or 
less  longitudinal  manner,  up  the  anterior  surface  of  the  bladder,  over  its  apex, 
and  then  descend  along  its  posterior  surface  to  its  base,  where  they  become 
attached  to  the  prostate  in  the  male  and  to  the  front  of  the  vagina  in  the  female. 
At  the  side.<  of  the  bladder  the  fibres  are  arranged  obliquely  and  intersect  one 
another.     This  layer  has  been  nam€*d  the  ditnimr  urinft-  muscle. 

The  middh'  rircular  layer*  are  very  thinly  and  irregularly  scattered  on  the  body 
of  the  organ,  and,  though  to  Sfune  extent  placed  transversely  to  the  long  axis  of  the 
bladder,  are  for  the  most  part  arranged  obliipjely.  Toward  the  lower  part  of  the 
bladder,  round  the  cervix  and  commencement  of  the  urethra,  they  are  disposed  in 
a  thick  circular  layer,  forming  the  sphincter  vesica^  which  is  continuous  with  the 
muscular  fibres  of  the  prostate  gland. 

The  infernal  loni/ifutlinal  layei*  is  thin,  and  its  fasciculi  have  a  reticular 
arrangement,  but  with  a  tendency  to  assume  for  the  most  part  a  longitudinal 
direction. 

Two  bands  of  oblique  fibres*  originating  behind  the  orifices  of  the  ureters, 
converge  to  the  hack  part  of  the  prostate  gland,  an«l  are  inserted,  by  means  of  a 
fibrous  process,  into  the  middle  lobe  of  that  organ.  They  are  the  muscleit  of  the 
ureters,  described  by  Sir  C.  Bell,  who  supposed  that  durirug  the  contraction  of  the 
Idiidder  they  served  to  retail)  the  obliipie  clirectiou  of  the  ureters,  and  so  prevent 
the  rellux  of  the  urine  into  them. 

The  subjnueou9  coat  consists  of  a  layer  of  areolar  ti.ssue  connecting  together  the 
muscular  and  mucous  coats,  and  intimately  united  to  the  latter. 

The  mucous  coat  is  thin,  smooth,  and  *A'  a  pale  rose  color.  It  is  continuous 
through  the  ureters  with  the  lining  membrane  of  the  uriniferous  tubes,  and  below 
with  that  of  the  urethra.     It  is  connected  loosely  to  the  muscular  coat  by  a  layer 


fif  are<4ai'  lisKiie.  excepting  fit  the  trigone,  where  its  adhesion  ih  more 
jinivhletl  with  i\  lew  mueims  I'olliclei^,  tirnl  miiiH'roiis  yniall  racemose  glan»U  \ih 
with  columiiiir  epitheliutii  exist  near  the  neuk  of  the  organ.  The  epithchum 
covering  it  is  of  the  transitional  variety,  consisting  of  a  superficial  layer  of  polv- 
hedral,  fattened  eells,  eaeh  with  one,  two,  or  three  nuclei ;  beneath  tb<!*<»  a 
strutum  of  large  elub-Hhaped  cells,  with  the  narrow  extremity  directed  dowuwsnl 
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and  wedged  in  between  smaller  s]>indle-shaped  cells,  containing  an  oval  tinclvn 
(Figs.  U02,  603). 

Ohjecta  Seen  on  the  Inner  Surfaee. — Upon  the  inner  .snrfaoe  of  the  blwld( 
are  seen  the  orifices  of  the  ureters,  the  trigone,  and  the  commencement  of  liitl 
urethra. 

7V/('  On%'«'^  (4'  titf  Vnferx, — These  are  Hituatod  at  the  base  of  0»e  iri^«iue»^ 
being  <listant  from  each  other  by  about  two  inches  ;  (hey  are  about  an  inch  a«d  il 
lijtif  from  the  bikse  ^*f  the  prostate  and  the  cominenceuient  of  the  urethni. 

The  friffonuirt  rcniefi;  or  trufone  fcxical,  is  a  triangular  smooth  surface,  withthel 
apex  direcreil  forward,  situated  at  the  base  of  the  bladder  iuiiuediately  behind  tLal 
urethral  orifice.      It  is  paler  in  color    ihan  tlie  rest  i»f  the  mucous  nieiubrane.  an 
never  ])resentH  any  rugie,  even  in  the   conapse<i  condition  of  the  organ,  owing 
its    intimate   adhesion   to   the  subjacent    tissue.      It    is  bounded  at  each  pogtcrMrl 
angle  by  the  oritices  of  the  ureters,  w hich  are  placed  nearly  two  inches  from  vsui 
other  and  about  an  inch  and  a  half  behin<l  the  orifice  of  the  urethra.     The  trij^oo 
corresponds  with  the  interval  at  the  base  of  the  bladiler,  bounded  by  the  promtti 
in  frout  and  the  vesicubo  scminale.s  and  vasa  defereiifia  on  the  sidej?.      Pr«jeclin| 
fnuii  the  lower  and  auteriiu*  \nirt  of  the  bladder  into  the  orifice  of  the  urethm  n^i 
slight  elevation  of  iinicruis  membrauc   called   ihe  urula  iraifif.      It  is  formed  bv 
thickening  <d'  the  submucous  tissue. 

The  arlerivH  supplying  the  bladder  are  the  su|»erior,  middle,  and  inferior  ?e 
cal  in  the  male,  with  additituial  branches  from,  the  uterine  and  vaginal  in  tli 
female.       They  are   all  deriverl   fron^    the   anterior  trunk  of   the   internal  ilim: 
The  td>turator  and  sciatic   arterie-*   also   supply  small    visceral  branches  to  tht 
bladder. 

The  eehn  form  a  coujijlicated  plexuB  round  the  neck,  sides,  and  base  of  i\\i 
bhidder.  and  terminate  in  the  internal  iliac  vein. 

The  hfmpbatirn  accompany  the  bloo«I- vessels,  passing  through  the  gbui.. 
rounding  them. 

The  uervrn  are  derived  from   the  pelvic  plexus  of  the  sym])athetic  and  fron 
the  thinl  and  the  fourth   sacral  nerves;  the  former  su[>plying  the  upper  part  i<f J 
,  the  4>rgan,  the  latter  its  base  and  neck.      According  to  F.  Darwin,  the  8yni|M 
fhetic  fibres  have  ganglia  cotnn'rt«'<l  with  tlo'jn,  wlii«*l>  xool  br:ini*b«'s  ro   the 
wis  and  muscular  coat. 

Surface  Form. — The  stirf'ai'c  fuiui  of  tin-  bjadtb'r  varies  wi«li  its  *U'>inv  <.i 
er  uUicr  tireninstiuice^      In  the  young  child  it  is  rcprciiunted  by  a  conirnl  : 
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fof  which,  even  when  the  visctis  is  empty,  is  situated  in  the  hyiwirjistrie  region,  about  an  inch 
I  alwjve  the  levi'i  of  the  symphysis  pubis.  In  the  juIuU,  whun  tl>e  bladiler  is  empty,  its  apex  does 
j  not  reach  ak>ve  the  level  of  the  upjwr  boriler  of  the 

ivraphvsis  pul»}<.    and  the  whule  t)r>raii  is  situated  in 

the  pt'lviH;  the  neck,  in  the  male,  corresponding  to  a 

line  drawn  htirizuntally  hack  ward  dirouL'h  the  symphysis 
La  httle  l^elow  its  tuid^ilc.  As  the  Madder  Incomes  tlts- 
[ tended  it  gradually  rises  nut  of  the  pelvic  into  the 
(ahtlomcn,  and  forms  a  swelliuir  in  the  hypotrastrie 
jreiMrion  which  is  puree [aihle  to  the  hand  jus  well  as  to 
[percussion.  In  extrente  distension  it  reaches  into  the 
I  umbilical    region.      Under    these    eireumstunces  it  is 

clo,seiy   applied  lo  the   abdominal   wail,   without    the 

hitervention  of  ]>cntoneuni.  su  that  it  «m  W  tapped  by 

an  openintr  in  the  middle  line  just  above  Jh<*  luilies 
I  without  any  fear  of  woundin«  the  si'rous  nit-mbrane. 
'  Wlu'n  the  re<"tuui  is  distcndeil  the  prostatic  purtinu  of 

the  urethra  is  elongated  and  the  bladder  lifted  out  of 

the  pelvis  and  the  peritoneum  pushed  upward.     Ad- 
vantage is  taken  nf  fliis  in  pertornitng  the  upL-ratJon  of 
imiLJrapubie  fystotomy.     The  rei'tuni  is  distended  by  an 

inaia-riibber  bag.  which  is  introduced  infi>  this  eaviiy 

empty,  and  then  tilled  with  ten  or  twelve  ounces  of 

water.      If  now  the  bladder  is  injected  with  aljout  half 

,  pint  of  some  antiseptic  fluid,  it  will  apjH^ar  above  ihc 

[puljes,  plainly  percejilible  to  the  sight  and  touch,     The 

jl^eritoneum  will  be  pushed  out  of  the  way,  and  an  in- 

[cision  t hive  inches  long  may  be  made  in  the  hnea  alba        ctrituvAnt  A*tetM\Wt 
liruiu  tlie  symphysis  i>ubis  upward  without  any  great 
Irisk  of  woumhng  the  jieritoneum. 

W'hen  distended  the  bladder  ean  Ih'  felt  in  the 
oale,  from  the  rectum,  behind  the  prostate,  and  ftue- 
Ituation  can  be  perceived  by  a  bimanual  examination, 
lone  finger  l>c?ing  introduced  into  the  rectum  and  the 
I  distended  bladder  tajtped  on  the  front  of  the  alxlonien 
[with  the  finger  of  the  other  band.     This  portion  of  the 

blatlder — that  i.s,  the  pitrtioo  felt  in  the  rectum  bv  the 

finger — iaalso  uncoven;d  by  iierkoneinn,  and  the  \ilad- 

der  may  here  be  punctured  froiu  the  rectum,  in  the 

middle  line,  without  risk  of  wotinding  the  serous  inetn- 

brane. 

Suriirical  Anatomy.— A  defect  i>f  development  in 
1  which  the  bladder  is  im]ilicnted  is  known  under  the 
.  name  of  r-rfmra'siim  of  thj>  hhphhu\  In  this  condition 
[the  lower  part  of  the  abdominal  wall  and  the  antcrinr 
1  wall  of  tlie  bladder  an»  watiting,  so  that  the  jxisterinr 
[  surface  of  the  bladder  |>resenls  on  the  iibdomuiai  sur- 
•  face,  and  is  pushed  forward  by  the  pressui-e  of  the  vis- 
I  Cera  within  tlie  abdomen,  limning  a  red  vascular  tumor 
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the  urethra — a  condition  known  as  fjmiHuh'ti^. 
ment  (sec  page  28a l. 

The  bladder  may  be  ruptured  by  violem-e  applied  to  the  abdominal  wall,  when  the  viacua 
is  distendiMl  without  any  injury  to  the  Ijony  pelvis,  or  it  may  be  torn  in  cases  of  fracture  of  the 
l>elvi8.  The  rupture  may  be  either  intraperitoneal  or  extra jieritoneal — that  is.  may  implieate  the 
posterior  surface  of  the  hladih'r  in  the  birmer  case,  or  the  anterior  surface  in  the  latter.  Rupture 
of  the  anterior  surface  iiloiuf  is,  however,  ver>-  raiv.  lentil  recently  intra]H*ritoneal  rupture  was 
uniformly  fatal,  but  now  abdominal  section  and  suturing  the  rent  with  iK-mbcrt  s  suture  is  resorted 
to,  with  a  very  considerable  amount  of  sueees,s.  The  sutures  are  inserted  only  tbrtuigb  l)ie  i»eri- 
tone:tl  and  muscular cxmts  in  such  a  way  as  to  bring  the  serous  surfaces  at  the  margins  of  the 
wound  into  api>osition,  and  one  is  in.«M.«rted  just  bevond  each  end  of  the  wound.  The  bladder 
should  Ix!  tested  as  to  whether  it  is  water-tight  before  closing  the  external  wound. 

The  muscular  ctmt  of  the  bladder  undergoes  hyperiropby  in  eases  in  whieh  there  is  any 
obstructiim  to  the  flow  of  urine.  Under  these  cir('umstanee.s  the  bun<iles  of  wiiieb  the  mus<:nbr 
coat  consists  Iwicome  much  inereju^ed  in  .size.  and.  interlacinc  in  all  directions,  give  ris«' to  what 
is  known  fis  the  /nDctcuhUrii  hhdder.  Between  these  bundles  of  musi-ular  fibres  the  mucous  mem- 
brane may  bulge  out,  forming  sacculi,  constituting  the  Hfucnhttrd  hUvlder,  and  in  these  little 
pouches  phosnhatie  secretions  may  collect,  formini!  fnri/nfril  cfdrufi.  The  nnicons  membrane  is 
very  loci.'^i^  ami  lax.  except  over  the  trigone,  to  allow  of  the  distension  <d'  the  visi:u.s. 

Various  forms  of  tumor  have  been  found  s[)ringing  from  the  wall  of  the  bladder.     Tlie 
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tlie  fibrous,  iroin  the  siulmjui-oiis   ti«i<ue  ;  ami  »Ik'  luynma,  orijuniiatiriK  in  ilie  nmtfular  tl-«Mu  . 
jinc],  very  rartOy,  ilcrmmd  tiiun»rs.  the  exact  origin  ol"  which  it  is  liilfieult  to  fX|»l«Jii.     Of  [he 
tiiiilitrtiunt  tuiiiiiirs.  epiihelioniu  i^  the  most  L'omtiifin,  but  sarcomata  are  occasionally  found  in  tliei 
l4:i<MiT  of  t'hiltlieii.  T 

I'mifture  uf  the  bhidtkr  may  bo  jierllirniL'tl  eitluT  aliove  the  puljci*  or  tliruut'h  t!u«  rit'tutu,] 
in  Kith  f;ipi08  withnin  Moumiiiitr  the  jH'ritoiK-uni.  Thi-  fordier  pluii  is  L'efienilly  lo  Ix*  itr^-tVnr-l. ' 
sinw  in  piuieturt^  by  tho  rcH'ttuii  a  |.HTinanctnt  fistula  luav  W  left  fioni  abst^css  fWrmii 
the  rei'tniij  and  tlie  bluddtT ;  or  jH-lvic  edlnlitis  uiay  In*  set  tip;  montovor.  it  is  i 
incouvenionl  to  kof|>  a  cannula  in  the  rectuiu.  In  some  ranes  in  piTlbruiin?  this  oi*fra;i"n  iiicj 
ri'do-vosical  i>onrh  of  jveritontum  has  been  wounded,  indtteintj  fatid  jKriiotiilis.  The  ojK-r»tiori.  | 
thcrefoi^N  has  tjccii  almost  eoinpletfly  abandoned 

THE  MALE  URETHRA. 

The  urethra  in  the  male  exteiidK  from  the  uttk  of  tlie  bhuMer  to  the  iue«ti»j 
urinariths.     If  pmsfittK  n  double  curve  in  the  flaccid  state  of  tlie  penis,  but  in  tbej 
erect  state  it  forins  rmly  a  siii«;le  ctirve,  the  concavity  of  wliieh  is  directed  upward] 
(Fig.  o!*t>).      Its  length   varies  from  eight  to  nine  inches,  and  it  is  divi<tea  mto| 
three  j)ortii»ns,  thf^  jtrtutfaft'r,  immhriXinnu^  and  aptmyif^  tlie  structure  and  reiatioDS 
of  which  are  essentiiilly  diftcrcnt.      Except    dntiitg  the  passage  (jf  the  iinnc  or 
seinen   the   urethra  is  a  mere  transverse  cleft  or  slit,  with  its  upper  and  utiil«rj 
surfaces  in  contact.      At  the  orifice  of  the  urethra  at  the  end  of  the  peni»  the  aht 
IH  vertical,  and  in  the  prostatic  p(U'tion  somewhat  arehetl. 

The  Prostatic  Portion  is  the  wiilest  and  most  dilatable  part  of  the  ennal.  It  I 
passfs  throiit^h  the  [iiostate  ghmti,  from  its  base  to  its  apex,  lying  nearer  its  upjierj 
than  its  lower  surface.  It  is  about  an  inch  and  a  (piarter  in  length  ;  the  f«na  of 
the  canal  is8pindle-ahu})ed,  being  wider  in  the  middle  than  at  either  extremity,  tiAtlj 
narrowest  in  front,  where  it  Joins  the  niembranous  portion.  A  transverae  section  of  I 
the  canal  as  it  lies  in  the  prfisiate  is  horseshoe  in  shajie,  the  convexity  bciogj 
ilirected  upward  (Fig.  t>rb>). 

[  pon  the  floor  of  the  canal  is  a  narr«»w  longitudinal  ridge.  \\h}  vvniinoutantti»,\ 
or  rttpuf  ifaUhitujinix.  formed  I>y  an  elevation  of  the  mucotis  membrane  and  its  J 
subjacent  lis.sue.  It  is  eight  or  nine  lines  in  length  and  a  line  and  a  half  inl 
heighL  and  contains,  according  to  KobeU,  muscular  and  erectile  ti8.sues.  WhiiiJ 
distended  it  may  serve  to  prevent  the  passage  of  the  semen  backwanl  into  tboi 
bladder.  On  each  side  of  the  vernTUfUifainitn  is  a  slightly  depressed  f 
proHtatir  shuin,  the  floor  of  which  is  peif'oafed  by  numerous  apertures,  tlh 
nf  tht'  proHtatir  dnrtx,  the  ddcts  *if  the  middle  lobe  o[)ening  hehinil  the  veruiu»iii«j 
taninn.  At  the  fore  part  of  the  verumonianum,  in  the  middle  line,  is  a  depre*sioa,l 
the  idnm  poanlnrtM  {vesicnht  prostattca)^  and  upcm  or  within  its  margins  are  th«J 
slit-like  openings  of  the  ejacidatory  ducts.  The  sinu.s  pocnlaris  forms  a  cut-<it'$aA 
abfuit  a  qiiarrer  of  au  inch  in  lerigrh,  which  runs  upward  and  backward  in  tbftl 
siihsiance  ol'  the  pr<»state  benealh  the  midtlle  lobe  ;  its  promiuent  upper  w  ' 
forms  the  verumonianiim.  Its  walls  are  Cfmi))osed  of  fibrous  tissue,  i 
fibres,  and  mucous  membrane,  ami  numerous  small  glands  open  on  ita  innei 
surface.  It  has  been  called  by  Weber,  wiio  discovereil  it,  the  ittenm  nni4tch 
from  its  being  developed  from  the  united  ends  of  the  rudimentary  Miilleriaii  duct 
and  therefore  homolog<rus  with  the  uterus  in  the  fenutle. 

Tlie  Membranous  portion  of  the  urethra  extends  between  the  apex  of  tV 
prostate  and  the  bulb  of  the  cfopus  spoTigiosum.  It  is  the  narrowe^st  |»art  of 
canal  (excepting  the  orifice),  atid  measures  three-ijuurters  of  an  inch  along  it 
upper  and  half  an  inch  along  its  lower  surfuee,  in  consequence  of  the  hulh 
pr«tjecting  backward  beneath  it.  Its  upper  concave  surface  i.s  placed  uhoul  ad 
inch  beneath  the  pubic  arch,  from  which  it  is  separated  by  the  dorsal  vessels  and 
nerves  of  the  |ieuis  and  some  muscular  fibres.  Its  lower  convex  surface  ia 
separated  from  the  rectum  by  a  triangular  space,  which  constitutes  the  periniiean 
The  raembranotts  porti«u)  of  ilic  iirethia  perforates  both  the  anterior  and  posleri«i 
layers  »d'  the  deep  perineal  fascia,  anil  receives  an  investment  from  them.  As 
pierces  the  posterior  layer,  the  fibres  around  the  opening  arc  prolonged  back  war 
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[over  the  posterior  part  of  the  lat'iulnunous  p*prti*nj  of  tlie  urethra,  aiul  as  it  [uercfs 
I  the  anterior  hiver,  a  simihir  |»rohn)«T;ati(aii  lakes  place  in  the  njiposite  <lirectioji, 
Linvesting  the  anterior  ]>art  of  the  membranous  portion.  It  is  also  surroun<leii  by 
tthe  Compressor  urethrse  miisele. 

The  Spongy  portion  is  the  longest  part  of  the  urethra,  uiol  is  contained  in  the 
[corpus  s[iongi<»suni.  It  is  about  six  inelies  in  length,  un4  extends  fmni  the 
'  termination  of  the  ineniliranniis  portion  U\  the  meatus  urinariiis.  Coiiimencini!; 
below  the  symphysis  jmbis,  it  ascends  for  a  short  distnnee  and  then  curves  down- 
ward. It  is  narrow  and  of  uniform  size  in  the  b<Mly  of  the  penis,  measuring 
about  a  (junrter  of  an  inch  in  diameter,  being  dilated  hebimi,  within  the  bulb, 
and  again  anteriorly  within  the  glans  penis,  wliere  ii  forms  the  fottna  utivirnhtnH. 
The  Bulbous  portion  is  a  muue  given,  in  somo  descriptions  of  the  urethra,  to 
the  [Misterior  part  of  the  spongy  portion  contained  within  the  buiij. 

The  metifus  nrinan'u)*  is  the  most  contracted  part  of  the  urethra  :  it  is  a  vertical 
slit,  abinit  three  lines  in  length,  boumh'd  on  each  side  hv  two  small  labia. 

The  inner  surface  of  the  lining  membrane  of  the  urethra,  especially  on  the  floor 
of  the  spongy  portion,  presents  the  oriHces  of  numerous  mucous  glamls  and  follicles 
situated  iti  the  submucous  tissue,  and  mimed  the ///*//a/«  of  Ltftrv.  They  vary  in 
sj/e.  ami  their  orifices  are  directed  forward,  so  that  they  may  easily  intercept  the 
point  of  a  ca,thelcr  in  its  passage  along  the  canal.  One  of  these  L-tcuni*?,  larger  than 
the  rest,  is  situated  in  tlie  upper  surface  of  the  fossa  navJcidaris,  ahorit  an  inch  and 
a  half  from  the  orifice;  it  is  called  the  lacuita  mafpm.  Into  the  bulbous  portion 
:ire  found  ojjening  the  duct.s  of  Cowper's  glands. 

Structure. — Tlie  urethra  is  composed  of  a  continuous  mucous  membrane, 
supported  by  a  submucous  tissue  which  connects  it  with  the  various  structures 
through   which  it  jmsses. 

The  tfiurouit  coat  forms  part  of  the  genito-urinary  raucous  membrane.  It  ia 
continuous  with  the  mucous  membrane  of  the  bladder,  ureters,  and  kidneys; 
externally  with  the  inreguiuenl  covering  the  glans  penis :  and  is  prolonged  into 
the  ducts  of  the  glands  which  open  into  the  urethra — viz,  Oowper's  glands  and  the 
jo'osfate  gland — and  into  die  vasa  deferentia  antl  vesicuhv  seminales  through  the 
ejaculatory  duets.  In  the  spongy  and  membranous  portions  the  mucous  membrane 
is  arrangeil  in  longifiulinal  folds  when  the  organ  is  contracted.  Small  papilhc 
are  found  up«tn  it  near  the  ruifice,  and  its  epithelial  lining  is  of  the  c<ilumnar 
variety,  excepting  near  the  meatus,  where  it  is  scpiamous. 

I'he  xuhmuatun  iwHUf  consists  of  a  vascular  erectile  layer,  outside  which  is  a 
layer  of  unstrjped  muscular  fibres,  arranged  in  a  circular  rlirection,  which  sepa- 
rates the  mucous  membrane  and  submucous  tissue  from  the  tissue  (d'  the  corpus 
spongiosum. 

Surgical  Anatomy. — The  urethra  may  be  runtureil  by  the  putieut  fallinc:  astride  of  any 
har«l  Htihstiirnc  aii«l  strikirm  his  y>crLnaBum,so  that  tlie  urethni  is  enii^hi'il  apaiust  the  j»iihie  arch. 
HIcHliii^'  will  lU  nnre  take  place  from  the  urethra,  au«l  this,  toirether  with  the  hrui.'siiiE  iu  the 
IHiitifenuiundthe  history  of  the  jurideiit,  will  at  uru-e  iM^int  t<i  the  nature  »4'  the  iujury. 

The  sHr}.M**al  anafHUiy  tjf  the  urethra  'm^  of  cousi»ltT.ible  inipi>rtanee  iu  eoiuiectiuu  with  the 
pii-ssii-'e  of  iiistruuHTU.-^  iiitu  the  hlad<lor.  Otis  was  the  first  to  jioini  out  that  the  urethra  is 
<-apahle  of  ^rcat  dilutal>ility,  so  that,  ••xfeptiie,'  throutrh  the  external  moatu?.  an  instnuuent  eor- 
n-^injnJini;  to  IS  Knj:!i.sU  trausre  (29  French)  can  usually  he  pasM'd  withnut  dauiate.  The  orifice 
iif  the  uretlii'n  is  not  so  ♦lilutable^  and  thcreCorc  fre<|uently  nH|uires  .slittitJiL'.  A  reeogtiitiou  of 
this  dilatahility  (taused  Bi^'t-low  to  very  eonsidenibly  uicKlify  the  o[>eration  nf  Uthotrity  and  intro- 
duce that  of  hthnla)»axy  In  itassinu  catheters,  e.s|H»e)alIy  fine  ones,  the  \n)\\\t  of  the  instrument 
f<hou!d  he  kept  us  !:ir  ws  possible  aliaie  the  up}wr  wall  (4'  the  eannl.  m-:  the  point  is  otherwise  verj' 
liable  to  enter  one  t»f  the  hieunie.  Strict  an.'  of  the  urethra  is  a  disease  of  verj'  eoumiou  occur- 
rence, and  is  pencmlly  situated  in  the  sjK^niry  portion  <»f  the  urethra,  uujst  ctanaionly  in  the 
htiUHjiis  purtitm.  just  in  front  of  the  uieuihrarious  urethra,  but  in  a  very  considerdbk'  number  of 
cast-s  in  the  penile  or  ante-scrotal  part  of  the  eunal. 


Fin.  fiftV— Tmnovcrw  srrtlon  nf  the  pmstjite  fclanil  showing  the  urethrM.wlth  the 
PTniiionoo  of  the  4'aput  gaUliiagjniA  :  bcneatli  it  the  sinus  yKiniUrli  And  cJaculAtory 
Otirts. 

rectum,  through  which  it  iimv  be  distinctly  felt,  especially  when  enlarge 

shape  and  size  it  resembles  ji  chestnut. 

Its  hftat'  is  dirccfed  buck  ward  toward  the  neck  of  the  bladder. 

Its  aprr  is  directed  foi-vvard  to  thi'  ileep  ])erinea!  fascia,  which  it  t04ic'h« 

Its  under  tturfarr  is  smooth,  marked  l)y  a  sli;zlit  longitudinal  furrow,  at 
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gland;  and  by  the  antenor  pordon  of  the  Levator  ani  iimscle  {h'vntnr  proHtdt't), 
which  passes  down  on  each  side  from  the  symphysis  pubis  and  auterior  ligament 
of  the  Madder  to  the  sides  of  the  prostate. 

The  prostate  consists  of  two  lateral  lobes  and  a  midille  lobe. 

The  two  hitfi'fd  Iohe»  are  of  e<pial  size,  separated  by  a  deep  notch  behind,  and 
by  a  slight  furrow  upon  their  upper  and  lower  surfaces,  which  indicates  the  bilobed 
condition  of  the  organ  in  some  animals. 

The  third,  or  middle  iolH\  is  a  smitU  transverse  bund,  occasionally  a  rounded  or 
triangular  prominence,  placed  between  the  two  lateral  lobes  at  the  posterior  part 
r>f  the  organ.  It  lies  immediately  beneath  the  neck  of  the  bladder,  behind  the 
commencement  of  the  urethra,  and  above  and  between  the  ejaculatory  ducts,  hs 
exi.sitence  is  not  constant,  but  it  is  occasionally  found  at  an  early  jjeriod  of  life.  a.<» 
well  as  in  adults  and  in  old  age. 

The  prostate  gland  is  perforated  by  the  urethra  and  the  ejaculatory  ducts. 
The  urethra  usually  lies  about  one-third  nearer  its  upper  than  its  lower  surface; 
occasitmally,  the  prostate  surrounds  only  the  lower  three-fourths  «tf  this  tube,  and 
more  rarely  the  urethra  runs  through  the  lower  instead  of  the  u)>j)er  part  <>f  the 
gland.  The  ejaculatory  ducts  pass  forward  i»bli<piely  through  the  lower  {tart  of 
the  prostate  and  0}>en  into  the  prostatic  portion  of  the  urethra. 

Stmcture. — The  ])rostate  is  encloscfl  in  a  thin  but  finn  fibrous  capsule,  distinct 
from  that  derived  from  the  posterior  layer  of  the  deep  perineal  fascia,  and  separated 
from  it  by  a  plexus  of  veins.  Its  substance  is  of  a  pale  reddish-grav  color,  of 
great  density  and  not  easily  torn.  It  consists  of  glandular  substance  and  muscular 
tissue. 

The  muscular  tissue,  according  to  Killliker,  constitutes  the  proper  stromsi  of  the 
prostate,  the  connective  tissue  being  very  scanty,  and  simjdy  forming  thin  trabecuhc 
between  the  muscular  fibres,  in  which  the  vessels  and  nerves  of  the  gland  ramify. 
The  muscular  tissue  is  arranged  as  follows :  Immediately  beneath  the  fibrous  cajfsule 
is  a  dense  layer,  which  forms  an  investing  sheath  for  the  gland  :  secondly,  around 
the  urethra  as  it  lies  in  the  prostate,  is  another  dense  layer  of  circular  fibres, 
continuous  belVind  with  the  internal  layer  of  tlie  muscular  coat  of  the  biadiler, 
and  in  front  blemling  with  the  fibres  surrounding  the  membranous  portion  of  the 
urethra.  Between  these  two  layers  strong  bands  of  muscular  tissue,  which 
decussate  freely,  form  meshes  in  which  the  glandular  structure  of  the  organ  is 
imbedtled.  In  that  part  of  the  gland  wliich  is  situated  above  the  urethra  the 
muscular  tissue  is  especially  dense,  and  there  is  here  little  or  no  ghuid  tissue; 
while  in  that  part  which  is  below  the  urethra  tbu  muscular  tissue  ju'csents  a  wide- 
meshed  structure,  which  is  densest  at  the  upper  jmrt  of  the  gland — that  is,  near 
the  bladder — becoming  looser  and  more  sponge-like  toward  the  apex  nf  the 
organ. 

The  (flan ditlar  snhsta nee  is  compo.sed  of  numerous  follicular  pouches,  opening 
into  elongated  canals,  which  join  to  form  from  twelve  to  twenty  small  excretory 
ducts.  The  f(dlicle8  are  connected  together  by  arcrdar  tissue,  supported  by 
prolongations  from  the  fibrous  capsule  an<l  muscular  stroma,  and  enclosed  in  a 
delicate  capillary  ple\us.  The  epithelium  lining  <if  both  the  canals  and  the 
terminal  vesicles  is  of  the  columnar  variety.  The  prostatic  ducts  open  into  the 
floor  of  the  prostatic  portion  of  the  urethra. 

Vessels  and  Nerves. — The  artcriffi  supplying  the  prostate  are  derived  from  the 
internal  piidic,  vesical,  and  hiemorrhoidal.  Its  veing  form  a  jdexus  around  the  sides 
ami  base  of  the  gland ;  they  receive  in  front  the  dorsal  vein  of  the  penis,  and 
terminate  in  the  intenial  iliac  vein.  The  mrveft  arc  derived  from  the  pelvic 
plexus. 

Surgrical  Anatomy. — The  relation  of  the  prostate  to  tlie  reotuni  .should  l>e  noted  :  hy  uieaiia 
of  the  tinker  introduced  into  the  cut  the  surgeon  dotecta  enlargement  or  other  discise  of  this 
«>r«an:  he  can  feol  the  apex  of  the  ^daiid,  which  is  the  ^lidc  to  Totk  s  operation  for  strieture  ; 
hf  is  »-nidtl(Mi  jilsn  by  the  satno  means  to  direct  the  point  of  a  rnthctcr  wlien  its  intniduriion  is 
attended  with  difficulty  either  frtmi  injury*  or  dimease  of  the  nieaihrunous  or  prosnuie  portions  of 
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the  ureliira.     Wlieii  tlit*  tiiiucr  is  iritrorlaeod   into  iIm-  Iwwel  the  »urA;ii«ii   m;i\,  m  > 
ei<p«?i'ially  in  Uiy^,  learn  tin;  position,  ii,"<  well  as  the  size  and  weiplit,  i>ra  ralculus  in  the  Uail(]«r^ 
an<i  in  tlie operation  for  its  reujoval,  it',  xs  is  mit  imCri'ipU'rjtly  the  i-ji-se,  it  eihouM  be  KhI^ciI  I  "' 
un  enlar.ttrd  prostate,  it  may  he  (H.-^jdace^l  tVoni  itj*  ]io>-iiion  hy  iiroKsin^  npwaril  the  baaeL 
bladder  Irom  the  reetiim.  The  pnjstate plainl  is  oeeasioiially  the  beat  of  siuppuntliort,  either^ 
injury,  gonurrhoea,  or  tuhereuI«Mis  rliseiuse,     The  L'lami,  heinc  enveloped  in  a  den.-*c  unyic 

cap>*uU',  delerniines  the  eourne  of  the  ul>see.ss.  and  alt«»  explains  the  jrreal  puin  wliieh  is  pi 

III  the  aeiite   Conn  'jI'  the  diseasre.     The  uhseess  most   frequently  hursts  into  tlie  urethra,  tbtf 
dir(^*tion  in  whieli  there  is  lej*i<t  resi-stanee.  but  may  weasiiunally  burst  into  the  reetiim.  or  moni 
rai'oiy  in  the  perintTeuni.     In  advaneed  lite  the  prostate  beconiess  eonsidcfHblv  enlartrt^d,  and  |>n>- 
jcet.s  into  the  bladder  st)  a-s  to  im|>edt"  tin'  mussajfe  of  the  urine.     AwNjrning  to  I*r.  Mrscr'i 
researtdies,  eonduetod  at  (Ireenwieh   Hospital,  it  would  sei'm  iliat  sueh  oKstruetion  vx\iA 
jHT  eent.  of  all  men  over  sixty  years  of  a/tre,      In  some  cases  the  enlar^'t-nient  affeclH  pria 
the  lateral  lobes,  whieh  may  underijo  cfmiiiderahlL-  enlargement  without  eausint!   inueh 
venienec.     In  other  eases  it  wouhl  seem  that  the  middle  lolje  enlanres  most,  and  evenaf 
eidiirgement  of  (his  IoIh-  may  aet  injuriuiLsly,  hy  forminir  a  .nirt  of  valve  over  the  nncthral  < 
pri'venlin^  the  passaije  of  the  urine,  and  bloekiujir   more   completely  the  urifiee  the   mum  tlH 
natieiit  strains.     In  eonsequciiee  of  the  enlariiement   of  the  prostate  a  poutli  iti  f«jnne<i  at  ttw  ^ 
base  of  the  bladder  behind  the  projeetiim.  in  Avbiidi  water  eolleetw  and  eannot  Ik"  entirely  ex  pelliil, ' 
It  beeomes  deeoniitosed  and  amnioniaeal,  and  leads  lo  fystitis.     F(tr  this  eonditton   "pn^alfoj 
toniy  "  is  sometimes  done.    The  blaiJder  Ls  opened  by  an  itieision  alH>ve  tbesymphysin  pufaix  ih 
inueouH  membrane  incised,  and  the  eular^'ed  and  jirojeeting  middle  lolje  enueleMied. 

COWPERS  GLANDS. 

Cowper's    Glands  wve  two  .small   nmntUnl  and   somewhal  lobulated   badiw  of] 
a  Vfllow  e<dui\  about    the  size   of  peas,  ]>laced  beiieatb   the  fore  ]»art  of  the  menw 
bnuioijs  (loHioit  of  the  urethra,  between  tbe  two  layers  of  the  dee)»  perineal  tWia 
They  lie  close  behind  the  bulb.  iJtid  are    enclosed    by  tbe   transverse  fibres  of  thi 
Compres.sor  urethrie  mut<ele.     Their  existence  is  .said  to  be  eonst^nt :  they  gradiuUvj 
diminish  iti  size  as  age  advances. 

Stmctuie, — Each  gbiml  eoTisi.'*ts  of  several  Mbnles   bebl   tocjetbcr  by  n  fibr 
•  iivestinent.      Each    bd)ub'   consists    of   a    number    of  acini    line«l    by   columnar 
epithelial  cells,  opening  into  one  duct,  whicb,  joining  with   the  ducts  of  othcrj 
lobnles  (uitside  the  glaml,  form  a  single    excretory  duct,     Tbe  excretory  duct 
each    gland,   nearly    an    inch   in    length,    passe.n   oblitjuely   forward   beneath  ihel 
mucous  mctubraue,  and  open.s  by  a  tuinute  orifice  on   the  floor  of  tbe  bnlboiiM 
portion  of  the  urethra.     Tbeir  existence  is  said  to  be  constant;   they   grnduallyj 
diminish  in  size  as  age  advances. 

Tmi  PENIS. 

The  Penis  is  tbe  organ  of  copulation.     It  consists  of  a  root,  body,  and  extremity,] 
or  fflang  peniif. 

Tbe  root  is  firmly  cnnnected  to   the  rami  of  tbe  os   pubis  and  ischitim  bi 
strong  tapering,  fibrous  proces.ses,  the  crura,  and  to  the  front  of  tbe  »ym(  _ 
pubis  by   the  xHSfuuHortf  lifjuiuent,  a  strong   band  of  fibrous  tissue  which  pa.*? 
dovuiward  fr<uu  the  front  of  the  symphysis  pubis  to  tbe  upper  surface  of  the  ro<iij 
of  the  penis,  where  it  blends  with  the  fascial  sheath  of  tbe  organ. 

Tbe  extri'mitif  or  glana  pcntK,  jiresents  the  form  of  an  obtuse  cone,  llatiened 
from  above  downward.  At  its  summit  is  a  vertical  fissure,  the  orifice  i>f  tfaa 
urethra  {mvafus  uriiniriu»).  Tbe  base  nf  the  glans  forms*  a  rounded  projectinj^ 
border,  tbe  rurtttta  t/l(Jti'li)<.  and  behind  the  corona  is  a  deep  constriction,  thd 
ecn'fjr.  I'pon  both  of  these  jinris  numerous  small  sebaceous  glands  are  fouml 
the  f/hniluhv  Tt/Hfnui  odnr(fi'nt\  They  secrete  a  sebaceous  matter  of  very  y.riMli:ir 
odor,  which  probably  contains  cuseine  and  bec^unes  eaHily  decoraposeil. 

The  hofff/  of  thf  jivnU  is  the  jiart  between  tbe  root  and  extremity,  iu  mt 
flaccid  condition  of  tbe  organ  it  is  cylin<lrical,  but  when  erect  l»a^  a  triangubij 
prismatic  fiuin  with  rounded  angles,  the  broadest  side  being  turned  upvsard,  aiuf 
called  the  dontmn.  The  body  is  covered  by  integument,  and  contains  in  it.-*  interior 
a  large  portion  of  the  urethra.  The  integument  covering  tbe  penis  is  remnrkabl^ 
for  its  tbinnes,s,  its  dark  color,  its  bioseness  id"  connection  with  the  deeper  parti 
of  the  «>rgan,  and  its  containing  n»i  adipose  tissue.     At  the  root  of  the  penis* 
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intoguinent  is  continumm  with  tliat  u[Min  tin*  [tubes  and  3crotutu,  and  at  the 
iiOL'k  ill' the  glans  it  leaves  llu*  smface  and  Ijecoiut's  folded  ujRtn  itself  !<•  form  the 
prvpttrt'. 

The  internal  layer  of  the  f*re|mt'e  is  attached  behind  to  the  cervix,  timl 
approaelies  in  character  to  a  mucous  ineinbmne  ;  from  the  cervix  it  is  reflected 
over  the  ghms  jjeiiis.  ami  at  the  meatus  urinariiis  is  continuous  ^ith  the  mucous 
lining  of  the  urethra. 

The  mucous  membrane  covering  the  glans  penis  ctiniains  no  sebaceous  <!;lands, 
but  projecting  from  its  free  surface  are  a  number  of  small,  highly  sensitive  papilhe. 
At  the  back  part  of  the  meatus  uriiiarius  a  fohl  of  mucous  membrane  passes  back- 
ward to  the  bottom  of  a  depressed  raphe,  where  it  is  continuous  with  the  prepuce; 
this  fitld  is  termed  the  fnt'uutn  pru^pnttW 

Structure  of  the  Penis. — The  penis  is  composed  of  a  mass  of  erectile  tissue 
enclosed  in  three  eylindrical  fibrous  compartments.  Of  ihese,  two,  the  forjtora 
eavenwm^  are  placed  side  by  side  along  the  upper  part  of  the  organ  ;  the  third,  or 
wrfXiH  spon(fioKHHi,  ench)ses  the  urethra  and  is  phiced  below. 

The  Corpora  Oavemosa  fonu  the  chief  part  of  the  body  of  the  penis.  They 
consist  of  two  fibrous  cylindrical  tubes,  placed  side  by  side,  and  intimately 
coniiected  along  the  median  line  for  their  anterior  three-fourths,  whilst  at  their 
back  part  they  separate  from  each  other  to  form  the  rruni,  which  arc  Iwd  str«*ng 
tapering  fibrous  j)rocesses  firmly  connected  to  the  rami  of  the  os  pubis  and 
ischium.  Each  cms  commences  by  a  blunt -pointed  process  in  front  of  the 
tuberosity  of  the  ischium,  and  before  its  junction  with  its  fellow  to  form  the 
body  of  the  penis  it  presents  a  slight  etilargement,  named  by  Kobelt  the  bufh 
of  the  corpus  eavfrmatum.  Just  beyond  this  [loint  they  become  "constricted, 
and  retain  an  e«|ual  diameter  to  their  anterior  extremity,  where  they  form  a 
single  rnunde<l  end  which  is  received  into  a  fossa  in  the  base  of  the  glans  penis. 
A  median  groove  on  the  upper  surface  lodges  the  tlorsal  vein  <if  the  penis,  and  the 
groove  on  the  under  surface  receives  the  corpus  spongiosum.  The  root  of  the 
l>enis  is  connecte<l  to  the  sytnphysis  pubis  by  the  suspensory   ligament. 

Structure. — The  corjMU'a  cavernosa  are  surrounded  by  a  strong  fibrous  envelope, 
C'Uisisting  of  tw«)  sets  of  fibres — the  one,  longitudinal  in  direction,  being  comuion 
to  the  two  corpora  cavernosa,  and  investing  them  in  a  common  covering:  the 
other,  internal,  being  circular  in  direction,  and  being  proper  to  each  corpus 
cavcrnosum.  The  internal  circular  fibres  by  their  junction  at  one  pari  form  an 
incomplete  partition  or  septum  between  the  two  bodies. 

The  ttepfuiii  between  the  two  corpora  cavernosa  forms  an  imperfect  partition; 
it  is  tldck  and  couifdete  behimJ.  but  in  frruit  it  is  incomplete,  and  consists  of  a 
number  of  vertical  bands,  which  are  arranged  like  the  teeth  of  a  coud),  whence  the 
name  which  it  has  received,  aeptum  jtrrfhtlfitrmf.  These  bands  exteml  between 
the  dorsal  antl  the  urethral  surface  of  the  corpora  cavernosa.  This  fibrous  invest- 
ment is  extremely  <lense,  of  considerable  thickness,  an<i  consists  of  bundles  of 
shining  white  fibres,  with  an  admixture  of  well-developed  elastic  fibres,  so  that  it 
is  possessed  of  great  elasticity. 

From  the  internal  surface  of  the  fibrrjus  envelope,  as  well  as  from  the  sides  of 
the  septum,  are  given  off  a  number  of  hands  or  cords  which  cross  the  interior  of 
the  corpora  cavernosa  in  all  directions,  subdividing  them  into  a  number  of 
separate  compartments,  and  giving  the  entire  structure  a  spongy  appearance. 
These  bamls  ami  cords  are  called  trahecuhf,  antl  consist  of  white  fibrous  tissue, 
elastic  fibres,  and  plain  muscular  fibres.  In  them  are  contained  numerous 
arteries  an<l  nerves. 

The  component  fibres  of  which  the  trabecnbe  are  composed  are  larger  and 
stronger  rouml  the  circumference  than  at  the  centre  of  the  corpora  cavcruo.'ia; 
they  are  also  thicker  behind  than  in  front.  The  interspaces,  on  the  contrary,  are 
larger  at  the  centre  than  at  the  circumference,  their  long  diameter  being  directed 
Transversely  :  they  are  largest  anteriorly.  They  are  occupied  by  venous  blooA.. 
and  are  lined  by  a  layer  of  fiattened  cells  similar  to  the  endothelial  lining  of  veli^^*. 
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The  whole  of  the  structure  of  the  corpora  cavernosft  containtHl 
fibrous  sheath  e<msists,  theivfnre,  of  a  sponge-like  tissue  of  areolar  spaees 
eoininuiiicatiiig  with   each  othtT  sind  filled  with  veDoiis  blood.      Tbe  spaci^  mftjf 
therefore  be  regarded  as  large  eavernows  veins. 

The  arteries  bringing  the  blood  to  these  spaces  are  the  arteries  of  the  corpon 
ravernosa  atid  hrjuiclies  frmn  the  dorsal  artery  of  the  penis,  which  perforati*  ih 
fibrous  capsule,  along  the  upper  gurface,  especially  near  the  fore  part  of  ili 
organ. 

These  arteries  on  entering  the  cavernous  structure  divide  into  branches  nliic 
are  supported  anil  enclosed  by  the  trabectihe.  Some  of  these  terminate  tn 
capillary  network,  the  branches  of  which  open  directly  into  the  cavernoun  spac 
others  assume  a  tendril-like  afipearance.  and  form  convoluted  and  somewbt 
dilated  vessels,  which  were  named  by  Miiller  hrlirhir  arterinf.  They  projeo 
into  the  spaces,  and  fr<mi  them  are  given  off  small  capillary  branches  to  sii[>pl] 
ihe  trabecular  structure.  They  are  boiitul  down  in  the  spaces  by  fine  fihroq 
processes,  and  are  more  abundant  in  the  back  part  of  the  corpora  cavet 
(Fig.  6m).  f 

The  blood  from  the  cavernous  spaces  is  returnetl  by  a  series  of  vessel?. 
itf  which  emerge  in  considerable  numbers  from  the  base  of  the  gluns  peni? 


Kru.  ««.— From  the  perlpheml  jiortion  of  the  corT>iis  *'«vorn«wimi  jwiiis  titKlcr  h  low  niNietitfvinc 
.t:o»if4l  friiin  I^tiirfr.i    1.  ft  rupiUary  neiwdrk.    b.  t'uvLTiiotis  «tHiue«.    2.  (otincctinn  of  the  «rtfri«J  rw'ljp  > 
vtilU  Ihu  •■tiviTnoiiK  sfKice-s, 

converge  on  the  dorsum  of  fhe  organ  to  form  the  dor^sal   vein ;  others  pas^ii  oai 
the  upper  surface  of  the  cm-pora  cavernosa  and  join  the  dorsal  vein  ;  sumeemcr;, 
fnuu  the  under  surface  of  the  corpora  cavernosa,  and,  receiving  branches  fromtM 
corpus  spongiosum,  wind  round  the  sides  of  the  penis  to  teniiinate  in  the  dor*; 
vein :  but.  the  greater  number  pass   oul  at   the   root  of  the  penis  and  join 
]»n>static  plexu*. 

The  Corpus  Spongiosum  encloses  the  urethra,  and  is  situated  in  the  grm>ve  n 
the  under  surface  of  the  corpora  cavernosa.  It  commences  posteriorly  in  front 
the  deep  perineal  fascia,  between  the  diverging  crura  of  the  oorpom  cnvern<i 
where  it  forms  a  rounde<l  enlargement,  the  hnih.  and  tenninates  anteriorly 
jinother  expansifm.  the  (/litna  pentfi,  which  overlaps  the  anterior  rounded  extren 
of  the  corpora  cavernosa.  The  central  portion,  or  body  of  the  corpus  spongiosii 
is  cylindrical,  and  lapcrs  slightly  from  behind  forward. 

The  hnfh  varies  in  size  in  different  subjects ;  it  receives  a  fibrous  investm^ 
from   the  anterior  layer  of  the  deep  perineal  fascia,  and  is  surrounded  by  i 
AcceIerat<M"  uriniB  muscle.     The  urethra  enters  the  bulb  nearer  \ts  ufiper  than 
lower  surface,  being  surrounch^l  Ity  a  layer  of  erectile  tissue,  a  thin   pr<'] 
of  which  is  continued  bjiekward  round  the  membranous  and  prostatic  p". 
the  canal   to  the  neck  of  the  Idadder.  lying  between   the  twt)  layers  of  uiuscul 
tissue.     The  portion  of  the  bulb  below  the  urethm  presents  a  partial  <ii\isiou 
two  lobes,  being   marked  externally  by  a  linear  raphe,  whilst  internjilly  Un 
projects  inward,   for  a   shtirt   distance,  a  thin   fibrous  septum,   more  distinct 
earlv  life. 
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Structure, — The  corpus  spongiosum  consisrs  of  a  strong  fibrous  euvflofie, 
enclosing  a  irabeculnr  structure,  which  contmnn  in  its  meshes  erectile  tissue.  The 
fibrous  envelope  is  thinner,  whiter  in  color,  an<l  more  elastic  than  that  of  the 
corpora  cavernosa.  The  irabeculte  are  delicate,  uniform  in  size,  and  the  meshes 
between  them  small,  their  long  diameter,  for  the  most  part,  corresponding  with 
that  Mf  the  penis.  The  external  envelo](e  or  outer  coat  of  the  corpti.s  spongiosum 
is  formed  [mrtly  of  unstriped  muscular  fibre,  and  a  layer  of  the  same  tissue  imme- 
diately surrotinils  the  canal  of  the  urethra. 

The  lifmphatic*  of  the  pmU  cou.sist  of  a  superficial  and  deep  set ;  the  former 
are  derived  from  a  dense  network  on  the  skin  of  the  glans  and  prepuce  and  from 
the  mucous  membrane  of  the  urethra,  and  terminate  in  the  superficial  inguinal 
glands:  the  latter  emerge  from  the  corpiu'a  eaveruo.'^a  and  corpus  sftongiosum,  and, 
passing  beneath  the  ]>ui>ic  arch,  join  the  deep  lymphatics  of  the  pelvis. 

The  nrrvctt  are  derived  from  the  internal  pudic  nerve  and  the  pelvic  plexus,  Un 
the  glans  ami  built  some  filaments  of  the  cutaneous  nerves  have  Pacinian  bodies 
connected  with  them,  and,  according  to  Krause,  many  of  them  terminate  in  a 
peculiar  form  of  end*bulb. 

Surgical  Anatomy,— Tin-  penis  <x*r*!T[.si<>iiHlly  rorjuires  removal  for  malignant  disease. 
l*Hiudly,  removal  nt'  tJie  anti -jicnvtid  jjnitiou  is  all  that  is  ne('cs.sary,  hut  snmelinie>i  it  is  requisite 
to  remove  tlie  whole  or^aii  from  its  atta.cbiijt:ut  to  the  ratiii  of  the  os  [jubiH  and  ischium.  Tlie 
former  Mporatiun  is  perf<jniieJ  either  by  euttiaji'  oif  the  whole  of  the  {iritfricfr  part  of  the  penis 
with  one  sweep  of  the  knife,  or,  what  U  lietter,  evutin^,'  t!iroui:h  the  corpora  eaveriiosa  froiu  the 
dorsum,  mid  ttieii  separutinc  the  t'orptw  sp<jngiosum  from  tlieni.  dividing  it  at  a  level  nearer  the 
{tUds  jH-'nt-s.  The  miu-ous  tuenibnuie  of  (he  urethru  in  then  slit  up.  ajul  (ho  tMlt^es  of  tire  flap 
attached  to  the  external  skin,  in  order  to  prevent  eontnietiun  ui'  the  orifieo,  wliieh  w^uld  other- 
wise tiikc  place.  The  vessels  which  require  litjatnro  are  the  two  dorsa!  sirteries  ol'tht^  penis,  the 
arteries  of  the  corpora  cavernosa,  and  the  artery  of  the  fseptam.  ^\'hen  the  entire  organ  re*|uires 
removal  the  patient  is  placed  in  the  Uthotoniy  p()sitiou.  and  an  incision  is  nuuh-  round  the  root 
of  (he  penis,  and  t-arried  dnwn  the  njedlan  line  of  the  serotum  i\s  far  aw  the  perinreiim.  The 
two  halves  of  the  scrotum  are  then  separated  from  each  other,  and,  aeatiietcr  luiviniL'  been  Intro* 
•  tueed  into  the  hladder  as  a  guide,  the  tnenihrinnous  iMirtion  of  the  urethra  in  front  uf  the  triua- 
iruhir  Ugiinient  is  goparat4;d  from  the  t^iuponi  eavernosa  and  divided,  the  eathettr  hnvlng  been 
withdrawn,  jtist  behind  the  hnlh.  The  snspen.s()ry  ligament  is  now  severed,  «od  the  erura  sepa- 
nite«l  from  the  btne  with  a  jieriosteuiu  sk.'raper,  and  the  whole  penis  reueived.  Tlie  uiembranoiis 
j>ortion  of  the  urethra.  whi«  h  has  w>t  l)eeu  removod,  is  now  to  be  attached  to  the  skin  at  the 
posterior  extremity  of  the  ineision  in  the  perinii^um,  The  remainder  of  the  wound  is  to  bo 
|iQn»ught  together,  free  drainage  being  provided  Jbr. 

THE  TESTES  AND  THEIR  COVEBINQS  (Fig.  (^07). 

The  Testes  are  two  small  glandular  organs  which  secrete  the  semen ;  they  are 
situateil  in  the  scrotmn,  being  suspended  by  the  spermatic  cords.  At  an  early 
period  of  foetal  life  the  testes  are  contained  in  the  abdonnnal  cavity,  behind  the 
I>eritoneum.  Beftu-e  birth  they  tlescend  to  the  inguinal  canal,  along  which  they 
pass  with  the  spermatic  cord,  and,  emerging  at  the  external  abdotninal  ring,  they 
descend  into  the  scrotum,  becoming  invested  in  their  course  l>y  numerous  coverings 
derived  from  the  serous,  imiseittar,  ami  filirous  layers  of  the  abdominal  parietes, 
as  well  as  by  the  scrotum-     The  coverings  of  the  testes  are — the 

Skin     It! 

Dartos  |  '*"»''""• 

Intercolumnar»  or  External  spermatic  fascia. 

Ci*«'tiiasterie  fascia. 

Infundibiiliform,  or  Fascia  propria  (Internal  spermatic  fascia). 

Tunica  vaginalis. 

The  Scrotum  is  a  cutaneous  pouch  which  contains  the  testes  and  part  of  the 
spermatic  coinla.  It  is  divided  into  two  lateral  halves  by  a  median  line,  or  raphe, 
which  is  continued  forward  to  the  under  surface  of  the  penis  and  backward  along 
the  middle  line  of  the  perinieum  to  the  anus.  Of  these  two  lateral  portions,  the  left 
is  longer  than  the  right,  and  corres|iond»  with  the  greater  length  of  the  spermatic 
cord  on  the  left  side.     Its  external  aspect  varies  under  different  circumstances: 
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thus,  nrnler  the  iniluoni*t>  of  warmth  and  in  f>l«l  ami  dehilitati?*!  perj«on3  it  &ec*>Tn< 
«^Ioijigate<l  aint  tlaccid,  but  under  the  intlut'Dce  «>f  c*44  and  in  the  young  nj 
robust  it  is  short,  c<irrugattMl»  tiiid  closely  applied  to  the  testes. 

The  scrotum  coiisists  of  two  layers,  the  integument  and  the  dartos. 

The  inte^umeiit  is  very  thin,  of  a  brownish  color,  an<l  generally  thrown   in! 
folds  »>r  rugie.     It  is  provi<ied  with  sebaceous  fiiHicdes,  the  secretion  of  which  ha 
a  peculiar  odor,  and  is  beset  with  thinly-scattered,  cris[i  hairs,  the  roots  of  whiol 
are  seen  through  the  skin. 

The  dartos  is  a  tliin  layer  of  loose  reddish  tissue,  endowed  with  contractilitrj 
it  forms  the  proper  tunic  of  the  scrotum,  is  continuous,  ar(Uind   the   base  of  tl 
scrotum,  with  the  two  layers  of  the  superficial  fascia  of  the  groin  an<l  ]>erinj«uE 


Skin.  - 

DartoH,- 

Ejtitniai  iqtermatic  fa»aa. '~ 

Crnnnfti-ric  foJicia.- 

Inftnidibtdifonn  fascia. . 

Parietui  tunica  vagiwUu.-- 

Vini'eml  tunica  raginalit. 


-/ 


l\mica  aibugiueu.^A 
A  lobule  of  the  tentidr.A 

A  $eptum.  _ 


JUrdiatttitimn 
Digital  foantj 
Spermatic  rein.  ^ 
Epididyniia. 
Va»  drfercH$.  , 
Artery  to  vag.- 
Sitennnlic  artery,  _ 
luteni'tt  muMftdar- 
tHHtf  vf  Kotliker. 


.A> 


Ftr..  (VC.— TniMi<v»Tsc  si'tHMii  (hrouph  tlic  W(\  side  *4  llu*  ^TOtiitn  iiinl  Uk-  Icrt  Ivbltcle.     Tllc  tmc 
tunica  va^jilnalla  r».'i»rt;seiilt*tl  lu  a  dUteiulfil  i-oiullttoti.    (t>el^pim'.) 

and  sends  inward  a  distinct  septum,  fteptmn  arrott\  uhich  divides  it  into  ttri 
cavities  for  the  two  testes,  the  septum  extending  between  the  raphe  and  the  tmder 
surface  of  the  penis  as  far  as  its  root. 

The  dartos  is  closely  united  to  the  skin  externally,  but  oonnectod   with  \ht*  \ 
subjacent  parts  by  delicate  areolar  tissue,  upon  which  it  glides  ^silh    the  grcatr»t 
facility.     The  dartos  is  very  vascidar,  and  consists  of  a  loose  areolar  tissue  con- 
taining unstri|ied  muscular  fibre,  but  no  fat.     Its  contractility  is  slow,  and  exrtted] 
by  cold  and  lueclianical  stimuli,  but  ntit  by  electricity. 

The  interoolunmar  fascia  is  a  thin  membrane  derived  from  the  margin  of  fhr 
pillars  of  the  external  aluhnninal  ring,  <hiring  tlie  descent  of  the  testes  in  the 
foetus,  which  is  prolonged  downward  around  the  surface  of  the  cord  and  tesiiis  II 
is  separated  from  the  dartos  hv  loose  areolar  tissue,  which  allows  of  consitleraMr 
movement  of  the  latter  upon  it,  but  is  intimately  ccmnected  with  the  siitK^rtltog 
layers. 

The   cremasteric   fascia    consists   of    scattereil    bundles   of    muscular    fihret  * 
{Cremaster  jnuseli)  connected  together  into  a  continuous  covering  hy  iniernirMttate 
areolar  tissue.     The  muscular  fibres   are  derived  from  the  lower  bro-diM-   .»f  rlif 
Internal  oblitjue  muscle  during  the  descent  of  the  testis. 

The  fascia  propria  is  a  thin  membrancms  layer  which  l"i.,v„-K  iiiv«-m>  tut- 
surface  of  the  cord.  It  is  a  continuation  downward  of  the  infundibuliform  procw* 
of  the  fascia  transversalis  and  thosiibperittuieal  areolar  tissue,  and  is  also  ac4|uirvd 
during  the  descent  of  the  testis  in  the  fietus. 


THE    TESTES. 


1039 


The  tunica  vaginalis  is  dcscribeil  with  the  proper  covering  of  the  testis. 

Vessels  and  Nerves. — The  (trteriet  Hii[i|ilyiiitr  the  coverings  of  the  testis  are  : 
the  superficial  uiid  deep  external  pudic.  from  die  femoral  :  the  .snperficijil  perineal 
branch  (tf  the  internal  jjiidic  ;  and  the  cremasteric  hninch  from  the  ejiigastric.  The 
vems  foHow  the  course  of  the  corre.spfjndlri^  arteries.  The  h^tHphntii'^f  terminate 
in  the  iiigiiinsil  <;hinds.  The  m-n-t'tt  uw  :  ilie  iliit-iuguinal  branch  f»f  the  Itnnhar 
plexus,  the  two  siiperticial  perineal  brancbciS  (ff  tlie  internal  padic  nerve,  the  inferior 
pudenilal  branch  of  the  small  sciatic  nerve,  and  the  genitaJ  branch  of  the  irenito- 
critral  nerve. 

The  Spermatic  Cord  extends  from  the  internal  abdominal  ring,  where  the 
strnctnrea  of  which  it  is  composed  converge,  to  the  back  pjirt  of  the  testicle.  In 
the  abdominal  wall  the  cord  passes  obliijuely  along  the  inguinal  canal,  lying  at 
first  beneath  the  Internal  obli<|ue,  and  upon  the  lascta  transversalis  :  htit  nearer 
the  pubes  it  rests  upon  Toupart's  ligament,  having  the  aponeurosis  of  the  Externu! 
ohliqne  in  front  of  it  and  the  conjojued  tendon  behind  it.  It  then  esca|>es  at  the 
external  ring,  and  descends  nearly  vertically  into  the  scrotitm.  Tlie  left  cord  is 
rather  b.mger  than  the  right,  conserpiently  the  left  testis  hangs  somewhat  lower 
than  its  fellow. 

Structure  of  the  Spermatic  Cord.— The  spermatic  cord  is  composed  of  arterie^s. 
veins,  lymphatics,  nerves,  and  the  excretory  duct  of  the  testicle.  The.se  structures 
are  connected  together  by  areolar  tissue,  and  invested  by  tlie  fasciie  brought  down 
by  the  testicle  in  its  descent. 

The  arteries  of  the  cord  are:  the  sperniatic,  from  the  aorta  ;  the  artery  tif  the 
vas  deferens,  from  the  superior  vesical ;  and  the  cremasteric,  from  the  deep 
epigastric. 

The  Hpernuitic  arten/,  a  branch  of  the  abdominal  aorta,  escii}>es  from  the 
abdomen  at  the  intci*nal  or  deep  ab<lominal  ring,  and  accftnipanies  the  other  con- 
stituents of  the  spermatic  cord  along  the  inguinal  catial  ami  through  the  external 
abdominal  ring  into  the  scrotum.  It  then  descends  to  the  testicle,  and,  becoming 
torttious,  divides  into  several  branches,  two  or  three  of  which  accompany  the 
va,s  Vleferens  and  supply  the  epididymis,  anastomosing  with  the  artery  of  the  vas 
deferens;  others  pierce  the  back  of  the  tunica  albugiuea  and  supply  the  substance 
of  the  testis. 

The  rrcmaaterii'  arterif  is  a  brancli  of  the  deej>  epigastric  artery.  It  accom- 
panies the  spermatic  cord  ami  supplies  the  Cremaster  muscle  and  other  coverings 
of  the  cord,  anastomosing  with  the  spermatic  artery. 

The  artcrif  of  the  vas  dtftreufi,  a  branch  of  the  stijjerior  vesical,  is  a  long  slender 
vessel  which  accompanies  the  vas  deferens,  ramifying  upon  the  coats  td'  tliat  duct, 
and  anastomosing  with  the  spermatic  artery  near  the  testis. 

The  spermatic  veins  emerge  from  the  back  of  the  testis  and  receive  tributaries 
from  the  e|ji<lidymis;  they  unite  and  fonn  a  convolutetl  plexm*  {ph\rn»  pampini- 
formiti)^  which  forms  the  chief  mass  of  the  cord  :  the  vessels  composing  this  plexus 
are  very  numerous,  and  ascend  along  the  cord  in  front  of  the  vas  deferens  :  below 
the  external  or  superficial  afxlominal  ring  they  unite  to  form  three  or  four  veins, 
which  pjuss  along  the  spt-rmatic  canal,  and,  entering  the  abilomen  thnmgh  the 
internal  or  deep  abdominal  ring,  coalesce  to  form  two  veins.  These  again  unite  to 
form  a  single  vein,  which  opens  on  the  right  side  into  the  inferior  vena  cava  at  lui 
acute  angle,  and  on  the  left  side  into  the  renal  vein  at  a  right  angle. 

The  hjtnphathi  twxseh  tenninate  in  the  lumbar  glands. 

The  twrt'ett  are  the  spermatic  plexus  froni  the  sympathetic,  joined  by  filaments 
from  tlie  pelvic  jdexus  which  accompany  the  artery  of  the  vas  deferens. 

Surgical  Anatomy. — The  scrotum  fumis  an  adniimble  coverinir  for  the  prutertinn  of  the 
lestifte.  This  bixly.  lymg  susptMided  and  Ioohc  in  the  cuvity  of  thr  scrotum  and  surrounded  by 
a  seruus  njenihrane.  is  cupfd)lc  of  ^oat  mobility,  and  ean  tlierofore  ousily  slip  ulxiut  within  the 
scrotum,  and  thu?*  avoid  ii\iuries  from  blows  or  s«iueezfvH.  The  skin  of  the  strotuni  is  very 
elastic  and  capable  of  pii?at  distension,  and  on  jieeount  of  the  looseness  nrid  anionnt  of  subcu- 
taneous tissuf  the  scrotiun  becomes  urea  riy  en!  a  rued  in  ensi's  of  <e<lenn»,  to  which  thi^  v«^  ^^ 
especially  liable  on  account  of  its  dependent  position.     The  scrotum  is  fre»|Uently  tKct  ssJt'aX'^ 
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epithelioniu  ;  tliis  is  rio  d^uubt  due  U)  llie  rugje  on  it»  surface,  which  favor  the  IiKi/nn^nt  l 
imd  tilts,  eausltig  irritation,  is  ilie  exoitiug  raust*  tjf  the  ilifit'ase,  which  irf  espechilly  cuiuq^ 
rl»imuey-8wee|^  from  the  lo<1irment  of  soot.     The  scrotum  is  als*:)  thu  part    most    freqa 
.affected  by  elephantia.si.-^. 

K)n  account  of  the  looscuesss  of  the  sulxsututioouH  tissue  considerable  extravasations  of  1 
inny  take  plact!  from  very  shght  injuries.  It  is  therclbrc  j^encrally  recommended  never  to  )ip|4, 
IccL'heK  to  the  scrotum,  since  they  may  lead  to  tHtnsiderablc  ccchyuiosis,  but  rather  to  ntiticluti, 
one  <ir  more  of  the  superficial  veins  td'  the  scrotum  in  cases  where  kH-al  bloo4llet4ing  frum  iliii 
part  is  judped  to  he  desirable.  The  um.scnlar  ftbrc  in  the  dart oe  causes  wntract ion  nndcoitsidcf 
able  diniinmion  in  the  sixe  of  a  wuund  td*  tlie  s^crnttim.  aj?  ailer  the  op»eratiou  of  eadtration,  aa 
id  of  assistance  in  keeping  the  edges  together  and  covering  the  exposed  parts. 


THE  TESTES, 

The  Testes  are  suspended  iu  the  scrotum  bv  the  spermatie  cnrds.  As  the  lell 
sperinatic  cord  is  rather  longer  than  the  right  one,  the  !eft  teisticle  han^  sowewha 
lower  than  its  fellow.  Each  gland  is  f)f  an  oval  form,  compressed  laterally.  »iij 
having  an  (ddi<{Uc  ]>osition  in  the  scrotuni,  the  upper  extremity  being  direct*?' 
forward  and  a  little  outward,  the  lower,  liaek  ward  and  a  little  inwar<l ;  the  unteriu 
couve.x  btirder  look.s  furward  and  downward;  the  posterior  cir  stnii|rht  border, 
which  the  cord  is  attached,  backward  and  upward. 

The  anterior  and  lateral  surfaces,  as  well  as  both  exireiuities  of  the  organ,  nr 
convex,  free,  smooth,  and  invested  by  the  tunica  vaginalis.     The  posterior  bord«r 
to  which  the  cord  is  attached,  receives  only  a  |»artial  investment  frt»ni    that  men 
brane-     Lying  upon   (he  outer  edge  of  this  posterior  border  is  a    long,  narroi 
Hatteued   body,  named   from   its   relation    to   the   testis,  the   epiditlynii.s  (Stout 
testis).      It  consists  id*  a  central  |M»rlion,  or /»otfy  ;  an  upper  enlarged  extremity,  li 
iflobna  major,  or  head  ;  and  a  lower  pointed  extremity,  the  tail,  or  globus  mino{ 
The  globus  mujor  is  intimately  connected  with  ihe  upper  end  of  the   testicle  bj 
means  of  its  efferent  ducts,  and  the  globus  minor  is  contiected  with    its  lower  enj 
by  cellubir  ti.ssue  and  a  reflection  of  the  tunica  vaginalis,      The  outer  ,*»urface  an 
«|iper  and  lower  ends  of  the  ejtididyniis  are  free  and  covered  by  serous  tnf'nibraiiel 
the  body  is  also  com|deteIy  invested  by   it,  excepting  along  its   posterior  border 
The  e|ddidymis  is  connected  to  the  back  of  the  teatis  by  a  told  of  the  serous  mei] 
hrane.     Attached  to  the  upper  end  of  the  testis  or  to  the  epididymin  are  one 
more  small  pediincidatcd  bodies.      One  c»f  them  is  pretty  constantly  fuuntl  bettie< 
the  globus  major  of  the  e|>ididymi8  and   the   testicle,  and  is  believed    to   be  th< 
remains  of  the  «ip[(er  extremitv  of  the  Miillerian  duct  (page  13H).      It   18   ternii 
the  lit/datid  of  Mon/at/ni     When    the   testicle   »s    removed   from    the    body,  tin 
po.sition  of  the  vas  deferens,  on  the  posterior  surface  of  the  testicle  and  inner  aidi 
of  the  epididymis,  marks  the  side  to  which  the  gland  has  belonged. 

Size  and  Weight. — The  average  dimensions  «d*  this  gland  are  from  <ine  and 
half  to  two  inches  in  length,  <me  inch  in  breadth,  and  an  inch  an<l  a  i|uarter  in  tbi 
anfero-posterior  diameter,  and   the  weight   varies  from  six   to  eight  drachiuss  th<>J 
left  testicle  being  a  little  the  larger. 

The  testis  is  invested  Ijy  three  tunics — the  tunica  vaginali.s,  tunica  :i!liii-rifii-.« 
and  tunica  vasculosa. 

The  Tunica  Vaginalis  is  the  seroii.s  covering  of  the  testis,  li  i:«  a  p.Mun  ti 
serous  membrane,  derived  from  the  peritoneum  during  the  descent  of  the  testi»  lui 
the  foetus  from  the  abd<»men  into  the  scrotum.  After  its  descent  that  |K>rtit>n  of 
the  pouch  which  extends  from  tlie  internal  ring  to  near  the  njtper  part  of  the  gland 
becomes  obliterated,  the  lower  portion  remaining  as  a  shut  sac.  which  inrrstA 
the  outer  surface  of  the  testis,  and  is  reflected  on  to  the  internal  surfaee  of  the 
scrotum;  hence  it  may  be  described  as  consisting  of  a  visceral  and  imrielal 
portion. 

The  tu'aceral  portion  (tunica  vnginalis  propria)  covers  the  outer  surface  of  ib^ 
.testis,  us  well  as  the  epididymis,  connecting  the  latter  to  the  testis  by  ineau»  »»f  % 
^distinct  fobl.     From  the  posterior  border  of  the  gland  it  is  reflected  on  u*  the 
internal  stnface  of  the  scrotum. 
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spermatic  eord. 


Artery  of 
cord. 


Tunica  vagiwUis,^ 
parietal  lajfer. 


TuHt. 


The  parietal  portion  of  the  nerous  nif'whrnnf  {tuiiicn  vafiinali»  reflt\ra)  is  far 
more  exteu.sive  than  the  visceral  pnrtion,  uxteiuling  upward  for  some  tlistance  in 
front  and  on  the  inner  side  of  the  cord,  and  reaching  Ih'Iow  the  testis.  The  inner 
surface  of  the  tunica  vagiiiulis  is  free,  smooth,  and  covered  hy  a  layer  of  endothelial 
cells.  The  interval  between  the  visceral  antl  parietal  layers  of  this  membrane 
constitutes  the   cavity   of  the  tunica  vaginalis. 

The  obliterated  portion  of  the  pouch  may  generally  be  seen  as  a  fibro-cellular 
thread  lying  in  the  loo^e  areolar  tissue  around  the  spermatic  cor<l;  sometimes  this 
may  be  traced  as  a  distinct  band  from  the  ujiper  end  of  the  inguinal  canal,  where 
it  is  connected  with  the  peritoneum,  down  to  the  tunica  vaginalis ;  sometimes  it 
gradually  becomes  lost  on  the  spermatic  cord. 
Occasionally  no  trace  of  it  can  be  detected.  In 
some  cases  it  happens  that  the  pouch  of  peri- 
toneum does  not  become  obliterated,  but  the  sac 
of  the  peritoneum  communicates  with  the  tunica 
vaginalis.  This  may  give  rise  to  one  of  the 
varieties  of  oblique  inguinal  hernia  (page  1073). 
Or  in  other  cases  the  ]>ouch  may  contract,  but 
not  become  entirely  obliterated:  it  then  fonns 
a  minute  canal  leading  from  the  peritoneum  to 
the  tunica  vaginalis.' 

The  Tunica  Albuginea  is  the  fibrous  cover- 
ing of  the  testis.  It  is  a  dense  fibrous  mem- 
brane, of  a  bluish-white  color,  composed  *A' 
bundles  of  white  fibrous  tissue,  which  interlace 
in  every  direction.  lis  outer  surface  is  covered 
by  the  tunica  vaginalis,  except  along  its  poste- 
rior border,  at  the  points  of  attachment  of  the 
ejjididymis;  hence  the  tunica  albuginea  is 
usually  considered  as  a  fihro-serous  membrane, 
like  the  pericardium.  This  membrane  sur- 
roiiniis  the  glandular  structure  of  the  testicle, 
and  at  its  posterior  border  is  reflected  into  the  interior  of  the  gland,  forming  an 
incomplete  vertical  septum,  called  the  rnedidstinum  testis  (^rorpms    Hi<^hmorianum\ 

The  mediastinum  testis  extends  from  the  upper,  nearly  to  the  lower,  border  of 
the  gland,  and  is  wider  above  than  below.  Fnmi  the  fnmt  and  sides  of  this  septum 
numerous  slender  fibrous  cords  and  imperfect  septa  {trtthecnla')  are  given  off,  which 
radiate  toward  the  surface  of  the  organ,  and  are  attached  to  the  inner  surface  of 
the  tunica  albuginea.  They  therefore  divide  tlie  interior  of  the  organ  into  a 
number  of  inciuuplete  spaces,  which  are  s<mK'\vhat  cone-shaped,  being  broad  at 
their  bases  at  the  surface  of  the  gland,  and  becoming  narrower  as  they  converge  to 
the  mediastinum.  The  mediastinum  supp*>rts  the  vessels  and  tlucts  of  the  testis 
in  their  passage  to  and  from  the  substance  of  the  gland. 

The  Tunica  Vasculosa  (  (hh  nutter  trstin)  is  the  vascular  layer  of  the  testis, 
consisting  of  a  j)lexus  of  bl<MMl-vessels  held  together  by  a  delicate  areolar  tissue. 
It  covers  the  inner  surface  of  the  tunica  albuginea  and  the  <liff'erent  septa  in  the 
interior  of  the  gland,  and  therefore  forms  an  internal  investment  to  all  the  spaces 
of  which  the  gland  is  comjjosed. 

Structure. — The  glandular  structure  td'  the  testis  consists  of  numerous  lobules 
{lohuJi  testin).  Their  number,  in  a  single  testis,  is  estimate<l  by  Berres  at  250,  and 
by  Krause  at  400.  They  differ  in  size  according  to  their  position,  those  in  the 
middle  of  the  gland  being  larger  and  longer.  The  lobides  are  conical  in  shape, 
the  base  being  directed  toward  the  circumference  of  the  organ,  the  apex  toward  the 

'  It  is  recorded  that  in  the  post-mortem  cxamintition   of  Sir  Aatley  Cooper  this  miiMite  aiual 
was  found  on  both  side*  of  the  body.     Sir  Astley  f.'ooj>er  stntos  that   M'hen  a  student  he  !<utiered  from 
intniinal  hernia;  probably  this  wiu>  of  the  ron^enitul  variety,  and  the  canal  found  after  deaxU^^-b^'s. 
reuituns  of  the  cue  dowu  which  the  heraia  travelled  (Luntrt,  vol.  ii.,  1S24,  p.  116). 
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mediastinam,     Each  lobule  is  contained  in  one  of  the  intervals  between  t1 
cordi*  and  vascular  piocesses  which  extend  between   the  mediastinum: 
the  tunica  albtigiuea,  and  consists  of  from  one  to  three  or  more  minute  cou>«iluiiti 
tubes,  tha  hdni/i  BcminiferL     The  tubes  may  be  separately  unravelled  by  carefril. 
dissection  under  water^  and  may  be  seen  to  commence  either  by  free  caecai  ends  «»r  j 
by  anastomotic  loops.     The  total   number  of  tubes  is  considered  by  Munro  to  lie 
about  30'!  and  the  length  of  each  about  sixteen  feet;  by  Lauth  their  nuudn-r  i* 
estimated  at  840,  and  their  average  leuji^ih  two  feet  and  a  quarter.     The  diameier^ 
varies*  from  ttJ^  to  ykfi  of  an  inch.     Tlje  tubuli  are  pale  in  color  in  early  life,  bu 
in  old  age  they  acquire  a  deep  yellow  tinge  fiom  containing  much  fatty  matter.] 
They  consist  of  a  membrana  propria,  inside  which  are  several  layers  of  epithelial  celU 
the  ntf^minal  cells.  The  membrana  propria  is  a  hyaline  structure,  consisting  of  sever 
membranous  layers,  containing  oval  flattened  nuclei  at  regular  intervals,  supct^l 
imposed  on  one  another.      The  seminal  cells  or  lining  epithelium  differ  in  diffcrmt 
tubules.      In  some  tidjc^  they   may  be  seen  to   consist  of  an  outer  layer,  next  tli«; 
membrana  pro|tria,  and  two  or  more  layers  of  inner  cells.      The  former  cells  an? 
more  or  less  polyheilrai  in  sliape.  uniform  in  size,  and  contain  an  oval  or  sj»berical 
nucleus  ;  the  latter  cells,  those  comprising  the  inner  layers,  are  spherical  and  wore 
loosely  connected  together.     The  nucleus  of  most  or  all  of  them  is  in  the  procw* 
of  indirect  division  (kargokineinis^  P^^g^J  '^^)^  »nd  in  <'onse(|iience  of  this  numtrvmt 
small  spherical  daughter-cells  are  to  be  seen,  lying  nearest  to  the  lumen  and  ck«selT 
connected  together.      These  small  daughter-cell.M  are  named  Hptrmatohlant^.  and  byJ 
a  series  of  changes  become  converted  into  spermatozoa.     In  other  tubes  the  graduj] 
transition  of  the  spermatoblasts  into  spermatozoa  may  be  traced.     In  some  tub 
or  parts  of  tubes  the  daughter-cells  may  be   seen  to  have  assumed  a  pear  KbapQ 
with  the  jtoiuted  end,  in   which  the  nucleus  is  to  be  found,  directed  toward  tli 
inner  seminal  ceils,  wliile  the  broad  part  is  directed   into  the  lumen  of  the  tub 
In  other  parts  of  a  tube  the  broad  end  may  be  seen  to  have  become  elongated  iut 
a  rod-shaped  body,  which  constitutes  the  middle  piece  of  the  spermatozoon,  whild 
the   nucleus  forms  the  head.     Again,   in  other  part«  of  the  tubes  these  ynu 
spermatozoa  may  be  seen  collected  together  into  fan-shai)ed  groups,  and  from  lie 
distal  en<l — that  is  to  say,  the  end  projecting  into  the  lumen  of  the  tube — n  thil 
long  filament,  called  the  tail,  is  growing  out.     In  the  young   subject  the  s^mini 
cells  present  somewhat  the  appearance  of  an   epithelial  lining,  and  do  not  alinu 
fill  the  rube,  as  in  the  adult  testis. 

The  tubules  are  enclosed  in  a  delicate  plexus  of  capillary  vessels,  and  are  he 
together  by  an  intertubular  connective  tissue,  which  presents  large  interstitial  spac 
lined  by  endothelium,  which  are  believed  to  be  the  rootlets  of  lymphatic  vessel 
of  the  testis. 

In  the  apices  of  the  lobules  the  tubuli  become  less  convoluted,  antsume  a  near 
straight  course,  antl  unite  together  to  ff>rm  from  twenty  to  thirty  larger  duct*.  <il 
about  ^  of  an  inch  in  diameter,  and  these,  from  their  straight  course,  are 
vaaa  recta. 

The  vasa  recta  enter  the   fibrous  tissue  of  the  mediastinum,  and  pass  uf 
and  backward,  forming,  in  their  ascent,  a  close   network  of  anastomosing  tube 
which  are  merely  channels   in   the  fibrous  stroma,  having  no  proper  wallft| 
constitutes  the  rete  testis.     At  the  upper  end  of  the  mediastinum  the  vesi 
the  rete   testis   terminate  in   tVom   twelve   to  fifteen  or   twenty  ducts,  the  »v;j 
efferentin  :  they  perforate  the  tunica  albuginea,  and  carry  the  seminal  fluid  fro 
the  testis  to  the  epididymis.     Their  course  is  at  first  straight;  they  then  becoi 
enlarged  and  exceedingly  convoluted,  and  form  a  series  of  conical  ma.<J.ses.  the  c^i 
vaseulosi,  which,  together,  constitute  the  globus  major  of  the  epididymis.     E:ic 
cone  consists  of  a  single  convoluted  duct  from  six  to  eight  inches  in  length,  ill 
tliameter  of  which  gradually  decreases  from  tbe  testis  to  the  epididymis.     Opp 
site  the  bases  of  the  cones  the  efferent  vessels  open  at  narrow  intervals  into 
single  duct,  which  constitutes,  by  its  complex  convolutions,  the  body  and  globa 
minor  of  the  epididymis.     When  the  convolutions  of  this  tube  are  unravelled  f 
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Kio.  fi09.— Vortiial  section  of  the  testl- 
ok\  to  show  the  nrrangemeut  of  the  duel*. 


leasoree  upward  of  twenty  feet  in  length,  and  increases  in  breadth  and  thick- 
as  it  apju'oaches  the  \  as  deferens.     The  cunvoliitions  are  held  together  by  fine 
areolar  tissue   and  by  bands  of  fibrous  tissue. 

The  vasa  recta  are  of  smaller  diameter  than 
the  seminal  tubes,  and  have  very  thin  parietes. 
They,  as  well  as  the  channels  of  the  rete  testis, 
are  lined  by  a  single  layer  of  flattened  epithe- 
lium. The  vasa  eiferentia  and  the  tube  of  the 
epididymis  have  walls  of  considerable  thickness, 
on  account  of  the  presence  in  them  of  muscular 
tissue,  which  is  principally  arranged  in  a  circular 
manner.  These  tubes  are  lined  by  columnar 
ciliated  epithelium. 

The  Vas  Deferens,  the  excretory  duct  of  the 
testis,  is  the  continuation  of  the  epididymis. 
Commencing  at  the  lower  part  of  the  globus 
minor,  it  ascends  along  the  posterior  surface  of 
the  testis  and  inner  side  of  the  epididymis,  and 
along  the  back  part  of  the  sjiermatic  cord, 
through  the  spermatic  canal  to  the  internal  or 
deep  abdominal  ring.  From  the  ring  it  curves 
round  the  outer  side  of  the  epigastric  artery, 
crosses  the  external  iliac  vessels,  and  descends 
into  the  pelvis  at  the  side  of  the  bladder;  it 
arches  backward  and  downward  to  its  base, 
crossing  over  the  obliterated  hypogastric  artery 
and  to  the  inner  side  of  the  ureter.    At  the  base 

of  ilie  bladder  it  lies  between  that  viscus  and  the  rectum,  running  along  the  inner 
border  of  the  vesicula.  seminalis.  In  this  situation  it  becomes  enlarged  and 
sacculated,  forming  the  ampulla,  and  then,  becoming  narrowed  at  the  base  of  the 
prostate,  unites  with  the  duct  of  the  vesicula  seminalis  to  form  the  ejaculatory 
duct.  The  vas  deferens  presents  a  hard  and  cord-like  sensation  to  the  fingers ;  it 
is  about  two  feet  in  length,  of  cylindrical  form,  and  about  a  line  and  a  quarter  in 
diameter.  Its  walls  are  dense,  measuring  one-third  nf  a  line,  and  its  canal  is 
extremely  small,  measuring  about  half  a  line. 

Stractare. — The  vas  deferens  consists  of  three  coats :  1.  An  external  or  cellular 
coat.  2.  A  muscular  coat,  which  in  the  greater  part  of  the  tube  consi.sts  of  two 
layers  of  unstriped  muscidar  fibre:  an  outer,  longitmlinal  in  direction,  and  an 
inner,  circular  ;  but  in  addition  to  these,  at  the  commencement  of  the  vas  deferens, 
there  is  a  third  layer,  consisting  of  huigitmlinal  fibres,  placed  internal  to  the  circular 
Iftratom,  between  it  and  the  mucous  membrane.  3.  An  internal  or  mucous  coat, 
ivhich  is  pale,  and  arrange<i  in  longitudinal  folds;  its  epithelial  covering  is  of  the 
[columnar  variety. 

~A  long  narrow  tube,  the  vas  aherransof  Hnller^  is  occasionally  fuuml  connected 
ith  the  lower  part  of  the  canal  of  the  epididymis  or  with  the  commencement  of 
the  vas  deferens.  It  extends  up  into  the  cord  f<>r  about  two  or  three  inches,  where 
it  tenninates  by  a  blind  extremity,  which  is  occasionally  bifurcated.  Its  length 
varies  from  an  inch  and  a  half  to  fourteen  inches,  and  sometimes  it  becomes  dilated 
toward  its  extremity;  more  commonly  it  retains  the  same  diameter  throughout. 
Its  structure  is  similar  to  that  of  tlie  vas  deferens.  Occasionally  it  is  found 
tinc«»nnected  with  the  epididymis. 

Surgical  Anatomy. — The  testicle  freuucfiily  requires  renmval  for  raaligiuint  (lisca.se ;  in 
tultcreulous  tlist.'a^.  to  prevent  systemit^  infeetitm ;  in  rvstic  f.]i>H.':iso  ;  in  ciuses  of  large  hernia 
testi.s,  and  in  some  instance;*  of  incompletely  descended  or  niis])laoed  testicle.  The  o|K'riition  \a 
a  comp:iriitivcly  simple  one.  An  incision  it*  made  Ihtm  the  uxtemid  ring  to  the  btittom  of  the 
scrotum  into  tlie  tunica  vacinalis.  The  coverings  are  shelled  •»ff  the  itrgan,  and  the  mc^orehiuin^ 
stretching  between  the  back  of  the  testicle  and  the  scn»mtn,  divided.  The  cord  \«iX}wt\v\^>«is^ 
and  an  aneurism  needle,  armed  with  a  double  liuiUiire,  p;isscd  under  it,  as  b\^^  W>&  '^cvv^piJ^ 
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necessary,  aiiid  the  cord  tied  in  two  places,  and  divided  k'twccn  the  ligatunt^      ^oD)iiii 

cases  vjf  nmlienant  disease,  it  is  desirable  to  open  the  iiiL'uinal  i-anal  and  tie  the  cerd  us  near  iIm 
intenia!  abdoujirml  ring  as  possible. 

VESlCULiE    SEMINAiES. 

The  Seminal  Vesicles  are  twu  b)biila.ted  iwembranuus  pouche.s  place<l  hetwc 
base  of  the  bladder  and  the  rectum,  serving  as  reservoii-s  for  the  setnen,  and  secretirifl 
u  fluid  to  be  added  to  the  secretion  of  the  testicles.  Each  sac  is  somewhat  pyi-amniJ] 


^ 


Bight  E)(irulntory_ 
duct. 


Fio.  610.— Base  of  the  V>la(1iler.  with  tlte  vasa  tlefcroDlia  and  reHlcala:  scminales. 

in  form,  the  broad  end  being  directed  backward  and  the  narrow  end  forward  towar 
the  prostate.    They  measure  about  two  and  a  half  inches  in  length,  about  five  line 
in  breadtli,  and  two  or  tliree  line.'^  in   thickness.     They  vary,  however,  in  ^izcj 
not  only  in  dif!erent  imlividiuils,  but  also  in  the  same  inilividual  on  the  two  sidcis 
Their  upper  HHrfm'e  is  in  contact  with  the  base  of  the  bladiler,  extcnrling  from  ncatj 
the  termination  of  the  ureters  to  the  base  of  the  prostate  gland.  Their  undtr  frt/rf'itr 
rests  upon  the  rectum,  from  which  they  are  separated  by  the  recto-vesical  fa;»cia 
Their  pmUHor  extremitirs  diverge  from  each  other.     Their  anterior  exlremitif*  ar 
pointed,  and  converge  toward  the  base  of  the  prostate  glan<i,  where  each  joins  willl 
the  corresponding  vas  deferens  to  form   the  ejaculutory  duet.     Along  the  \x\i\t 
margin  of  each  vesicula  runs  the  enlargeil  and  convoluted  vas  deferens.     The  inner 
border  of    the   vesiculae  and    ihe  eorrt'spon<ling   vas  deferens   foiTu   the  lalcra 
boundaries  of  a  triangular  space,  limite*!  behind  by  the  recto-vesical  peritonc 
foM;  the  portion  of  the  bladder  included  in  this  space  rests  on  the  rectum,  and 
corresponds  with  the  trigonum  vesicae  in  its  interior. 

Kach  vesicula  consists  of  a  single  tube,  coiled  upon  itself  and  giving  oft'  >cvcr;ill 
irregular  cnccal  diverticula,  the  separate  coils,  as  Avell  as  the  diverticula,  hcinji^ 
connected  together  by  fibrous  tissue.  When  uncoiled  this  tube  is  about  thfl 
diameter  of  a  quill,  and  varies  in  length  from  four  to  six  inches;  it  tcrminalef 
posteriorly  in  a  cul-de-fiae ;  its  anterior  extremity  becomes  constricted  intn  a  n»r 
row  straight  duct,  which  j<»ins  on  its  inner  side  with  the  corresponding  vas  deferens,' 
and  forms  the  ejaculutory  duct. 

The  ejaculatory  ducts,  two  in   number,  one  on  eaj'h  side,  are  formed  by  tlicj 
junction  of  the  ducts  of  the  vesicula?  serainales  with   the  vasa  deferentia.     Each 
nuct  is  about  ihreeHjuarters  nf  an  inch  in  lengtJi ;  it  commences  at  the  base  of  the 
prostate,  and  runs  forward  and  upward  in  a  canal  in  its  substance,  and  along  ll 
side  of  the  sinus  pocularis,  to  terminate  by  a  separate  slit-like  orifice  close  t<»  i 
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[just  within  the  margins  of  the  sinus.  Th<?  tlncts  diminish  in  size  and  converge 
toward  their  termination. 

Structure. — The  vesicida^  seminales  are  fumposed  of  three  coats  :  an  external 
or  fibro-i'eUuIar ;  a  middle  or  mitscular  coat,  which  is  thinner  than  in  the  vas 
deferens:  the  muscular  fibres  are  arranged  in  three  lavej"S,  consisting  of  an  inner 
and  outer  longitudinal  stratum  and  an  intermediate  layer  of  circular  fibres;  and 
an  intertml  or  mueoits  coat,  which  iy  pale,  of  a  whitish-brown  color,  and  presents 
a  delicate  reticular  structure,  like  that  seen  in  the  gall-bladder,  but  the  meshes  are 
finer.     The  epithelium  is  columnar. 

The  coats  of  the  ejaculatory  ducts  are  extremely  thin.  They  are :  an  outer 
fibrous  Imfer^  which  is  almost  entirely  lost  after  their  entrance  into  the  prostate; 
a  iai/er  of  muscular  fibres,  consisting  of  an  outer  thin  circular  and  an  inner 
longitudinal  layer ;  and  the  mucotts  membrane^  forming  the  only  constituents  of 
the  tubes. 

Vessels  and  Nerves. — The  arteries  supplying  the  vesicula}  seminales  are  derived 
from  the  middle  and  inferior  vesical  and  middle  hiemorrhoidal.  The  I'fiVw  and 
h/mpbatics  accompany  the  arteries.  The  nerveg  are  derived  from  the  pelvic 
plexus. 

Stirgical  Anatomy.— The  vesiculaj  wniinales  are  often  the  w^at  of  an  exteuMon  of  the 
disease  in  eiises  of  tuberculous  diaejise  of  the  te.stiele,  and  t-lnmU  alwius  l*  examiucil  from  the 
rectum  before  coming  to  a  decision  with  regard  to  caatratiou  iu  this  affection. 


Descent  of  the  Testes, 

The  testes  at  an  early  period  of  fictal  life  are  [daced  at  the  back  ]mrt  of  the 
abdominal  cavity,  behind  the  peritoneum,  in  front  and  a  little  below  the  kidneys. 
The  anterior  surface  and  sides  are  invested  by  peritoneum.  At  about  the  third 
month  of  intra-uterine  life  a  peculiar  structure,  the  (lubernaeuhwt  teattn,  makes  its 
appearance.  This  structure  is  at  first  a  slender  band  which  extentls  from  the 
situation  of  the  internal  ring  to  the  epididymis  ami  bo<ly  of  the  testicle,  and  is 
then  continued  upward  in  front  of  the  kidney  toward  the  Diaphragm.  As 
development  advances  the  peritoneum  covering  the  testicle  encloses  it  and  forms 
a  mesentery,  the  mesorchium,  which  also  encloses  the  guhernaculum  and  forms  two 
folds — one  above  the  testicle,  and  the  other  below  it.  The  one  above  the  testicle  is 
the  idica  ifascular  is,  and  contains  ultimately  the  spermatic  vessels;  the  one  below, 
the  plica  (fubernatrix,  contains  the  lower  part  of  the  guhernaculum,  which  ha«  now 
grown  into  a  thick  cord  ;  it  terminates  below  at  the  internal  ring  in  a  sort  of  tube, 
the  processus  vaginalis,  which  protrudes  itself  down  the  inguinal  canal.  The  lower 
part  of  the  gubernacultim  by  the  fifth  nnurth  has  become  a  thick  cord,  whilst  the 
upper  part  has  disappeared.  The  lower  part  can  now  be  seen  to  consist  of  a  cen- 
tral core  of  uustriped  muscle-fibre,  and  outside  thi.s  of  a  firm  layer  <d'  striped 
element-s,  connected,  behind  the  peritoneum,  with  the  abdominal  wall.  Later  on, 
about  the  sixth  month,  the  lower  end  of  the  gubernaculum  can  be  traced  into  the 
inguinal  canal,  extending  to  the  pubes,  and,  at  a  later  period,  to  the  bottom  of 
the  scrotum.  The  tVdd  of  ptTitoncuni  constituting  the  procesmis  voijiiialis  |>n> 
jects  itself  downward  into  the  inguinal  canal,  forming  a  gra<l!ial]y  elongating 
depression  or  cul-de-sac,  which  eventually  reaches  the  bottom  of  the  scrotum,  and 
into  this  the  testicle  is  drawn  by  the  growth  of  the  body  of  the  foetus,  for  the 
guhernaculum  does  not  grow  commensurately  with  the  growth  of  other  pans,  and 
thcreft>re  the  testicle,  being  attached  l>y  the  guhernaculum  to  the  bottom  of  the 
scrotum,  is  prevented  from  rising  as  the  body  grow.s,  and  is  drawn  first  into  the 
inguinal  canal,  and  eventually  into  the  scrotum.  By  the  eighth  month  the 
testicle  has  reached  the  scrotum,  preceded  by  the  lengthened  pouch  of  peritoneum, 
the  processus  vaginalis,  which  coiumunicates  by  its  upper  extremity  with  the  per- 
itoneal cavity.  Just  before  birth  the  upper  part  of  the  pouch  usually  becomes 
closed,  and  this  obliteration  extends  gradually  downward  to  within  a  short  JL5.%- 
tance  of  the  testis.     The  process  of  peritoneum  surrounding  the  vvi-avlv*..,  ^\s\<5^  "va. 
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now   entirely  cut  off  from   the  general  peritoneal  cavity,  constitutes  the  txtnica 
V  affmalis. ' 

In  the  female,  a  smaU  cord,  corresponding  to  the  gubernaculum  in  tbp 
njale,  deseeuda  to  the  inguinal  region,  and  ultimately  forms  the  round  iigann'nt 
of  the  uterus.  A  pouch  of  peritoneura  accompanies  it  along  the  inguinal  cHiinl. 
analogous  to  the  processus  vaginalis  in  the  male:  it  is  called  the  canal  of  Nuck. 

Stirgical  Anatomy.— Abaormalitieg  in  thu  foraiation  and  in  the  de**ent  of  the  testicle  ma> 
occur.  The  testicle  may  fail  to  he  developed,  or  the  testicle  may  be  fully  develoi>ed  ancl  xhc 
vas  deferens  may  be  undevelnjxjd  in  whole  or  part;  or,  again,  both  tetjhde  and  v»ii«  deic-nn* 
may  he  fully  develojKtl,  but  the  duet  may  not  beeotiie  I'ounected  to  tlie  ^lund.  The  tchtide  may 
fail  in  its  descent  or  it  may  descend  into  s<juie  abnormal  ponition,  TIiuh  it  mit.v  be  rctalne*!  iti 
the  position  where  it  wns  primarily  developed,  below  the  kidney ;  or  it  uiay  dct<-end  u>  tbr 
internal  abdominal  rin^,  but  fail  to  pass  throuj^h  this  openinij ;  it  may  be  retaine<l  in  the  inimiri*! 
(•anal,  which  is  perhaps  the  most  common  position  ;  or  it  nmy  pujss  throUBrh  the  cxtortwl 
alKluminal  ring  and  remain  just  out^nide  it,  faihng  to  pass  to  the  bottom  of  the  S4;r(jtum,  On  ib» 
other  hand,  it  may  eet  into  some  ithiiormal  position:  it  may  pass  the  w rot um  ami  reai-h  thr 
perinapnni,  or  it  may  tail  to  enter  the  inguinal  «inal,  and  may  Hnd  its  way  through  the  U-niond 
ring  into  t lie  crnrul  canal,  ami  present  itself  on  the  thi^'li  at  the  saphenons  opening.  I1ii<rv  re 
still  a  thir*!  eiass  of  caseH  of  ahnonnality  of  the  testiele.  where  the  orv'an  l>as  •le»i:t'nded  in  dui' 
course  into  the  serotum,  hut  is  malplaeetl.  The  must  eoinmon  form  of  this  is  where  th«^  tesiieic 
is  inverOxi :  that  is  to  say,  the  orjfan  is  rotated,  so  that  the  epididymis  is  conrveett'd  to  the  trimt 
of  the  scrt)tum,  and  the  body,  surrounded  by  the  tntjica  vapntdis,  is  directed  baekwiml.  In 
these  cases  the  vtus  deferens  is  to  be  felt  in  tlie  front  of  the  eord.  The  eondition  is  of'tmiHirlaiur 
in  connection  with  hydnK-ele  and  liiematocele,  and  the  |H>sitie>u  of  the  testicle  shoubl  ;dwa>>  !»• 
carefully  ascertained  betbrc  performing  any  openition  lor  these  affections.  Again,  tnorc  run-iy, 
the  testiele  may  lx>  rftfrseif.  This  is  a  eonduion  in  which  the  top  of  the  testicle.  indieato<l  by 
the  globus  major  of  the  epididymis,  is  at  the  bottom  of  the  scrotum,  and  the  vas  deferens  con 
off  from  the  summit  of  the  organ. 

'  The  obliteration  of  the  process  of  peritoneum  wbirli  aceomjmnies  the  cord,  and  ia  henof  caJb 
_  the  funicular  pritcetv,  is  often  intt>nipk*te.     .Seeseetion  on  Ingminal  Hernia. 
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EXTERNAL  ORGANS. 


THE  External  Organs  of  Generation  in  the  Female  are :  the  mons  Veneris,  the 
labia  majora  uiu!  minora,  the  clitoris,  the  meatus  urinarius,  and  the  orifice  of 
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the  vagina.     The  term  ''  vulva  '*  or  ''  pudendtira,"  aa  generally  applied,  includes 
all  these  parts. 

The  Mons  Veneris  is  the  r<Mm(!e<l  eminence  in  front  of  the  pubic  eymphysis, 
formed  by  a  collection  of  fatty  tissue  beneath  the  inlegiinient.  It  surmounts  the 
vulva,  and  becomes  covered  with  hair  at  the  time  of  puberty. 

The  Labia  Majora  are  two  prominent  longitudinal  cutaneous  folds,  ^s.tX.^ew^vcv'?^ 
downward  from  the  mons  Veneris  to  the  anterior  boundary  of  t\\^  -^^Tvwsssvsssi,  ■a.Wv 


endosliijj;  the  common  urino-sexiial  opening.  Eaoli  labium  is  formcii,  extemanv; 
of  iiiteguineiit  covered  with  hair;  internally,  of  niue<ujs  membrane'  which  i* 
continuous  with  the  genito-urinary  mucous  tract,  and,  between  the  two,  of  a 
considerable  (Quantity  of  areolar  tissue,  fat,  and  a  tissue  resembling  the  dartoa  of 
the  scrotum,  besides  vessels,  nerves,  and  glands.  The  labia  are  thicker  in  front* 
where  they  form  by  their  meeting  the  anterior  cofmniffsure.  Posteriorly  they  are 
not  really  joined,  but  appear  to  become  lost  in  the  neighboring  integutncbL, 
terminating  close  to,  and  nearly  parallel  with,  each  other.  Together  with  lJu» 
connecting  skin  between  them,  they  tVo-m  the  posteritir  commissure  or  posterior 
boundary  of  the  vulval  orifice.     The  interval  between  the  posterior  commiasnre  and 
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the  anus,  about  an  inch  to  an  inch  and  a  (juarter  in  length,  constitutes  tl 
perinteura.  The  fourckette  is  the  anterior  edge  of  the  perinjeum,  and  between  iti 
and  the  hymen  is  a  depression,  the  foasa  naiymilarig.  The  labia  correspond  to  thej 
scrotum  in  the  male. 

The  Labia  Minora,  or  Nsrmphae,  are  two  small  cutaneous  folds,  situated  writhin 
the  labia  majora,  and  extending  from  the  clitoris  obliquely  downward,  outwonUj 
and  backward  for  about  an  inch  and  a  half  on  each  side  of  the  orifice  of  ih^j 
vagina,  between  which  and  the  labia  majora  they  are  lost.  Anteriorly,  the  tuol 
labia  minora  meet  and  form  the  franium  of  the  clitoris.  The  prepuce  of  thttl 
clitoris,  passing  backward  on  each  side,  is  inserted,  as  it  were,  into  the  labia,  bur 
is  not  actually  a  part  of  them.  The  nymplue  are  really  modified  skin.  Theit 
internal  surfaces  have  numerous  sebaceous  follicles. 

The  OUtoris  is  an  erectile  structure  analogous  to  the  corpora  cavernosa  of 

'  Tho  torm  tniioous  memTirnne  is  used  here  in    its«  lirond  mmiw?  to  denote  Jin  internal  siirfaoe  1 
oontinuoubly  moist  by  stcrclion,  and  corumiinicating  dirtttly  or  indirectly  wiiU  the  external  *ir. 
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penii*.  It  is  situated  heneath  the  anterior  commissure,  |)artially  hiiMen  between  tbe 
anterior  extremities  of  the  labia  minora.  It  is  connected  to  the  rami  of  the  us  jiubis 
and  ischium  on  each  side  by  a  cms  ;  the  body  \a  short  and  concealed  beneath  the 
labia;  the  free  extremity,  ot ghinn: i-litoridh^  is  a  small  rounded  tubercle,  consisting 
of  spongy  erectile  tissue,  and  highly  sensitive.  It  is  provided,  like  the  penis,  with 
a  suspensory  ligament,  and  with  two  small  muscles,  the  Erectores  clitoridis.  which 
are  inserted  into  the  crura  of  the  clitoris.  The  clitoris  consists  of  two  corjiora 
cavernosa,  composed  of  erectile  tissue  enclosed  in  a  dense  layer  of  fibrous 
membrane,  united  together  ahing  their  inner  swrfaces  iiy  an  incoriiplete  fibrous 
pectiniform  septum. 

Between  the  clitoris  and  the  entrance  of  the  vagina  is  a  triangular  smooth 
surface,  bounded  on  each  side  by  the  nyraphse ;  this  is  the  veatihuk. 

The  orifice  of  the  urethra  (meatus  urinariua)  is  situated  at  the  back  part  of  the 
vestibule,  about  an  inch  below  the  clitoris  and  near  the  margin  of  the  vagina, 
surrounded  by  a  prominent  elevation  of  the  mucous  membrane.  Below  the  meatus 
urinarius  is  the  orifice  of  the  vagina,  more  or  less  closed  in  the  virgin  by  a  mem- 
branous fold,  tbe  hymen. 

The  Hymen  is  a  membranous  f<dd  which  closes  to  a  greater  or  less  extent  the 
opening  of  the  vagina.  It  varies  much  in  shape.  Its  commonest  form  is  that  of 
a  ring,  generally  broadest  posteriorly  :  sometimes  it  is  represented  by  a  semilunar 
fold,  with  its  concave  margin  turned  toward  the  pubes.  X  complete  se|itum 
stretched  across  the  lower  part  of  the  vaginal  orifice  is  calle<l  ''  imperferate  hymen." 
Occasionally  it  is  cribriform,  or  its  free  margin  forms  a  membranous  fringe,  or  it 
may  be  entirely  absent.  It  may  persist  after  copulation,  so  that  it  cannot  be 
considered  as  a  test  of  virginity.  After  parturition  the  small  roinnled  elevations 
known  as  the  eunmeidce  inyrttjormes  are  found  as  the  remains  of  the  hymen. 

Glands  of  Bartholin. — Un  each  side  of  the  commenceiucut  of  the  vagina,  and 
behind  the  hymen,  is  a  round  or  oblong  body,  of  a  reddish-yellow  color,  and  of  the 
size  of  a  horse-bean,  analogous  to  Cowjjer's  gland  in  the  male.  It  is  called  the 
gland  of  Bartholin,  Each  gland  opens  by  means  of  a  long  single  duct  on  each 
side  external  to  the  hymen. 

Bulbi  Vestibuli. — Extending  from  the  clitoris,  along  either  side  of  the  vestibule, 
and  lying  a  little  behind  the  nymphie,  are  two  large  t>blong  masses,  abowt  an  inch 
in  length,  consisting  of  a  plexus  of  veins  enclosed  in  a  thin  layer  of  fibrous 
membrane.  These  bodies  are  narrow*  in  front,  rounded  below,  and  are  cmnected 
with  the  crura  of  the  clitoris  and  rami  of  the  pubes  :  they  are  termed  by  Kobelt  the 
hiffhi  vegt}buh\  and  he  considers  them  analogous  to  the  bidb  of  the  corpus 
SfKiugiosum  in  the  male.  Immediately  in  front  of  these  bodies  is  a  smaller  venous 
[tlexus,  continuous  with  the  bulbi  vestibuli  behind  and  the  glans  clitoridis  in  front : 
it  is  called  by  Kobelt  the  pans  intermedia^  ami  is  considered  by  him  as  analogous 
to  that  part  of  the  body  of  the  corpus  spongiosum  which  immediately  succeeds 
the  bulb. 

RELATIONS  OF  THE  BXJLDDER. 

The  Bladder  is  situated  at  the  anterior  part  of  the  pelvis.  It  is  in  relation,  m 
fronts  with  the  symphysis  pubis:  behiudy  with  the  utero-vesical  pouch  of  peritoneum, 
which  separates  it  from  the  body  of  the  uterus  ;  its  ftase  lies  in  contact  with  the 
connective  tissue  in  front  of  the  cervix  and  ujiper  jtart  of  the  vagina.  Laterallyy 
is  the  reeto-vesical  fascia.  The  bladder  is  said  by  s<une  anatomists  to  be  larger  in 
the  female  than  in  the  male.  At  any  rate,  it  does  not  rise  above  the  symphysis 
pubis  till  more  distended  than  in  the  male,  but  this  is  perhaps  owing  to  the  more 
capacious  pelvis  rather  than  to  its  being  of  actually  larger  size. 

THE  URETHRA. 

The  Urethra  is  a  narrow  membranous  canal,  about  an  inch  and  a  half  in 
length,  extending  from  tbe  neck  of  tbe  bladder  to  the  meatus  urinarius.  It  is 
placed  beneath  the  symphysis  pubis,  imbedded  in  the  anteru->\  ^'5f^^  v>}v  "vJ^si x-^j^^xa.-. 
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and  '\i%  direction  is  obliquely  downward  and  forward,  its  course  being  slighUv 
curved,  the  concavity  directed  forward  tmd  upAvar<l.  Its  diameter  when  iind)Ult*ri 
is  about  a  tiuarter  of  nn  inch.  The  urethra  perforates  the  triangular  ligaineDt 
precisely  as  in  the  male. 

Stmcture. — The  urethra  consists  of  throe  coat8 :  muscular,  erectile,  and  mucow. 

The  imacular  eoat  is  cuntinuoufl  with  that  of  the  bladder ;  it  extends  the  whole 
lencrth  of  the  tube,  and  consists  of  a  circular  stratum  of  muscular  fibre*.  In 
addition  to  this,  between  the  two  layers  of  the  triangular  ligament,  the  female 
urethra  is  surrounded  by  the  Compressor  urethrae,  as  in  the  male. 

A  thin  l(u/er  of  9po}Hftf  crectik  tiSi*ut\  containing  n  plexus  of  large  veins  inter- 
mixed with  bundles  of  unstripe<l  muscular  fibre-  lies  immediately  beneath  the 
mucous  coat. 

The  mucous  coat  is  pale,  continuous  externully  with  that  of  the  vulva,  ami 
internally  with  that  of  the  bladder.  It  is  thrown  into  longitudinal  folds,  one  of 
which,  placed  along  the  floor  of  the  canal,  resembles  the  verumontanum  in  the 
male  urethra.  It  is  lined  by  laminated  epithelium,  which  becomes  transitjooal 
near  the  bladder.     Its  external  orifice  is  surrounded  by  a  few  mucous  follicles. 

Tlie  urethra,  from  not  Wiiii^  surrouudetl  by  detiHO  resisting  stniotur^^s,  n.s  in  the  mnl«*,  admit* 
of  consiilerable  (lilatatitui,  which  enables  die  ,siirj<tHm  to  remove  with  eonsidcrahle  fmiiUiy  cakuli 
or  other  foreign  bodies  from  the  cavity  of  the  bladder. 

THE  RECTtlM. 

The  Rectum  is  more  capacious  tind  less  curved  in  the  female  than  in  ibf 
male. 

Thv  fmt  /wrfioif  extends  from  the  left  sacro-iliac  symphysis  to  the  middle  of 
the  sacrum.      Its  connecti<ins  are  similar  to  those  in  the  male. 

The  sccintd  porfton  extends  to  the  tip  of  the  coccyx.     It  is  covered  in  front  by 
the  peritoneum  for  a  short  distance,  at  its  upper  part:  it  is  in  relation  with  the  I 
posterior  wall  of  the  vagina. 

The  third  portion  curves  backward  from  the  vagina  to  the  anus,  h-aviti;;, 
a  space  which  correspouils  on  (he  surface  of  the  body  to  the  perina?um.  It»| 
extremity  is  surrounded  by  the  Sphincter  muscles,  and  its  sides  are  supported  hyl 
the  Levatores  ani. 

INTERNAL   ORGANS. 

The  Intemal  Organs  of  Generation  are — the  vagina,  the  uterus  and  its  apy>end'^ 
ages,  the  Fullnpian  tubt-s,  the  ovaries  and  their  ligaments,  and  the  round  ligament 

The  Vagina  extends  frum  the  vulva  to  the  uterus.     It  is  situat<*d  in  the  cavit 
of  the  pelvis,  behind   the  bladder   and  in  front  of  the  rectum.     Its  direction 
curved  upwanl  and  backward,  at  first  in  the  line  of  tlie  outlet,  and  afterward  ill 
that  of  the  axis  of  the  cavity  of  the  pelvis.      Its  walls  are  ordinarily  in  contact^ 
and  its  usiial  shape   on  transverse  section   is   that  of  an  H,  the   transverse  liroll 
being  slightly  curved  f(trward  or  backward,  whilst  the  lateral  limbs  are  s<>mewhfl 
convex  toward  the  median  line.     Its  length  is  about  two  inches  along  its  anterioi 
wall,  and  two  and  three-quarter  inclies  along  its  posterior  wall.     It  is  constrictr 
at    its    commencement,   and    becomes    dilated    medially,  and   narrow^ed    near   il3 
uterine  extremity  ;  it  surrouiuls  the  vaginal  portion  of  tJ»e  cervix  uteri,  a  »h«>r 
distance  from  the  os,  its  attachment  extending  higher  «]»  nn  the  posterior  than  oij 
the  anterior  wall  of  the  uterus. 

Relations.— Its  anterior  surf  ace  is  in  relation  with  the  base  of  the  l>ladder  an^ 
with  the  urethra.  Its  posterior  Kurface  is  connected  for  the  lower  ihree-frmrthii  of 
its  extent  to  the  anterior  wall  of  the  rectum,  the  upper  fifth  being  separated  froa 
that  tube  by  the  recto-vaginal  fold  of  peritoneum,  which  forms  a  cuf-dr-sar  betweel 
the  vagina  and  rectum.  Its  sides  give  attachment  superiorly  to  the  broad  ligament 
ami  inferi<frly  to  the  Levatores  ani  muscles  and  rectovesical  fa.Hcin. 

Structure. — The  vagina  consists  of  an  internal  mucous  lining,  of  n  muscul 
coat,  and  between  the  two  of  a  laver  of  erectile  tissue. 
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The  mucous  membrane^  is  continuous  above  with  that  lining  the  uterus.  Its 
inner  surface  presents,  along  the  anterior  and  posterior  walls,  a  longitudinal  ridge 
or  raphe,  called  the  columns  of  the  vaffina,  und  nmnierous  transverse  ridges  or 
rugie,  extending  outward  from  the  raphe  on  either  side.  These  rugte  are  divided 
by  furrows  of  variable  depth,  giving  to  the  mucous  membrane  the  appearance  of 
being  studded  over  with  conical  projections  or  papillae  :  they  are  most  numerous 
near  the  orifice  of  the  vagina,  especially  in  females  before  parturition.  The 
epithelium  covering  the  mucous  membrane  is  of  the  squamous  variety.  The 
submucous  tissue  is  very  loose,  and  contains  numerous  large  veins,  which  by  their 
anastomoses  form  a  plexus,  together  with  smooth  muscular  fibres  derived  from 
the  muscular  coat ;  it  is  regarded  by  Gussenbaiier  a^  an  erectile  tissue.  It  contains 
a  number  of  raucous  crypts,  but  no  true  glands. 

The  muscular  coat  consists  of  two  layers:  an  external  longitudinal,  which  is 
far  the  stronger,  and  an  internal  circular  layer.  The  longitudinal  fibres  are 
continuous  with  the  superficial  muscular  fibres  of  the  uterus.  The  strongest 
fasciculi  are  those  attached  to  the  recto-vesical  fascia  on  each  side.  The  two  layers 
are  not  distinctly  separable  from  each  other,  but  are  connected  by  oblitjue  decus- 
sating fa.sciculi  which  pass  from  the  one  layer  to  the  other.  In  addition  to  this 
the  vagina  at  its  lower  end  is  surroundeil  by  a  band  of  striped  muscular  fibres,  the 
sphincter  cagiutv  (see  page  466). 

E.xternal  to  the  muscular  coat  is  a  layer  of  connective  tissue  containing  a 
large  plexus  of  blood-vessels. 

The  iTecttU  tissue  consists  of  a  layer  of  loose  connective  tissue  situated  betueen 
the  mucous  membrane  and  the  muscular  coal ;  imlieilded  in  it  is  a  plexus  of  large 
veins,  and  numenuis  bundles  of  unstripcd  muscular  fibres  <lerived  from  the  circular 
muscular  layer.  The  arrangement  of  the  veins  is  similar  to  that  fouod  in  other 
erectile  tissues. 

THE  UTERUS. 

The  Utoma  is  the  organ  of  gestation,  receiving  the  fecundated  ovum  in  its  cavity, 
retaining  and  supporting  it  during  the  development  of  the  foetus,  and  becoming 
the  principal  agent  in  its  expulsion  at  the  time  of  parturition. 

In  the  virgin  state  it  is  pear-shaped,  flattened  from  before  backward,  and 
situated  in  the  cavity  of  the  pelvis  between  the  bladder  and  the  rectum  ;  it  is 
retained  in  its  position  by  the  round  and  broad  ligaments  on  each  side,  and  pntjects 
into  the  upper  end  of  the  vagina  below.  Its  upper  end,  or  base,  is  directed 
upward  and  forward;  its  lower  end,  or  apex,  downward  and  backward,  in  the 
line  of  the  axis  of  the  inlet  of  the  pelvis.  It  therefore  forms  an  angle  with  the 
vagina,  since  the  direction  of  the  vagina  corresponds  to  the  axis  of  the  cavity  and 
outlet  of  the  pelvis.  The  uterus  measures  about  three  inches  in  length,  two  hi 
breailth  at  its  upper  part,  and  nearly  an  inch  in  thickness,  and  it  weighs  from  an 
ounce  to  an  ounce  and  a  half 

It  consists  of  two  parts :  (1)  the  bothi^  with  its  upper  broad  extremity,  the 
fundus:  and  (2)  the  cervir^  or  neck,  which  is  partly  above  the  vagina  and  jtartly 
in  the  vagina.  The  fundus  is  placed  (m  a  line  below  the  level  of  the  brim  of  the 
pelvis,  being  directed  forward  behind  the  upper  portion  of  the  anterior  pelvic 
wall. 

The  division  between  the  body  and  cervix  is  indicated  externally  by  a  slight 
constriction,  and  by  the  retlection  of  the  peritoneum  from  the  anterior  surface  t*f 
the  uterus  on  to  the  bladder,  and  internally  by  a  narrowing  of  the  canal,  called 
the  internal  os. 

The  hodg  gradually  narrows  from  the  fundus  to  the  neck.  Its  anterior  surface 
is  flattened,  covered  by  peritoneum  in  the  upper  three-fourths  of  its  extent,  and 
separated  from  the  bladder  by  the  utero-vesical  pouch.  Its  juiufcrior  surface  is 
convex  transversely,  covered  by  peritoneum  throughout,  and  separated  from  the 
rectum  by  some  convolutions  of  the  intestine.    Its  lateral  margins  are  concave,  andL 

'  See  foot-note,  page  1043. 
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give  attachment  to  the  Fallopian  tube  above,  the  rouml  ligament  below  and  in  froiu 
of  this,  and  the  ligament  of  the  ovary  behind  find  between  both  of  these  slructuna. 

The  cervix  iy  the  lower  conatricted  segment  of  the  uterus;  around  its  circjun*, 
ference  is  attached  the  upper  end  of  the  vagina,  which  extends  upwani  a  grcmer 
distance  behind  than  in  fnint. 

The  supravaginal  portion  is  not  covered  by  peritoneum  in  front ;  a  pad  of 
cellular  tissue  is  interposed  between  it  and  the  bladder.  Behind,  the  peritonenm 
is  extended  over  it.  The  vaginal  portion  is  the  rounded  lower  end  projecting  itilo 
the  vagina.  On  its  surface  is  a  small  aperture,  the  os  uteri,  generally  circular  in 
shape,  but  sometimes  oval  or  almost  linear.  The  margin  of  the  opening  is,  in  the 
absence  of  past  parturition  or  disease,  <juite  smooth. 

Ligaments. — The  ligaments  of  the  uterus  are  eight  in  number:  one  anterior; 
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Fig.  (U3,— Douglas'fs  pom-h.    (From  u  preparation  In  tlie  Museum  of  the  Rojrol  College  of  6un[(v«ta«-) 

one  posterior;  two  lateral  or  broad;  two  sacro-uterine, — all  these  being  furm« 
of  peritoneum — and,  lastly,  two  round  ligaments. 

The  anterior  liyament  (vesico-uterine)  is  reflected  on  to  the  bladder  from  th« 
front  of  the  uterus,  at  the  junction  of  the  supravaginal  cervix  and  body. 

The  pmtcrior  ligament  (rect^vuterine)  passes  from  the  posterior  wall  of  thi 
uterus  over  the  upper  fifth  of  the  vagina,  and  thence  on  to  the  rectum  and  sacrumJ 
It  thus  forma  a  pouch  called  Doughty  g  pouch  (Fig.  tjl3),  the  boundaries  of  which 
are,  in  front,  the  p(»sterior  wall  of  the  uterus,  the  supra vaginol  cervix,  and  (hi 
ufiper  fifth  of  the  vagina;  behind,  the  rectum  and  sacrum;  above,  the  »maX\ 
intestine;  and,  laterally,  the  sacro-uterine  ligaments. 

The  ttro  lateral  or  hroaJ  lixiamcnts  pass  from  the  sides  of  tlie  uterus  to  ihd 
lateral  walls  of  the  pelvis,  forming  a  septum  across  the  pelvis,  which  divides  thai 
cavity   into   two   portions.     In   the   anterior  part   are   contained    the    bladder. 
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nretlira,  and  vfiginst :  in  the  posterior  j)art,  tho  rectum.  Between  the  two  layers 
of  each  hroiul  Hgamont  are  contained — (1)  the  Falhj[iian  tubes  superiorly  ;  (2)  the 
round  ligiimeot ;  (3)  the  ovary  and  its  liganjeot ;  (4)  the  fiarovarium,  ur  organ 
of  RosenmiiHer;  (5)  connective  tissue;  and  (6)  unstriped  nouscuhir  fibre. 
Between  the  fimbriated  extremity  of  the  tube  and  the  lower  attaehinent  of 
ttie  broad  ligament  is  a  concave  rounded  margin  culled  the  ififundibulo-pelvic  liga- 
ment (Fig.  tild). 

The  ^acro- uterine  iiqarnentH  pai*s  from  the  second  tmd  third  bones  of  the  sacrum, 
downward  and  forward,  to  be  attached  one  on  each  side  of  the  uterus  at  the  jtinc- 
tion  of  the  supravaginal  cervix  and  the  body,  this  point  corresponding  internally 
to  the  jjosition  of  the  os  internum. 

The  cavity  of  the  uterus  is  small  in  comparison  with  the  size  of  the  organ : 


Eiiemnl  iliac  artery,  j 
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Fio.  614.-- Side  view  of  the  female  pelvic  organs.    (From  a  pre{jamtlon  iii  tht-  Musfuin  i.fOu-  Koynl  CoUege 
of  Surgeons.) 

that  portion  of  the  cavity  which  corres[ionds  to  the  body  is  trinngiiiar,  flattened 
from  before  backward,  so  that  its  walls  are  closely  approximated,  antl  having  its 
base  directed  upward  toward  the  fundus.  At  each  superior  angle  is  a  funnel- 
shaped  cavity,  which  constitutes  the  remains  of  the  division  of  the  body  of  the 
uterus  into  two  cornua,  and  at  the  bottom  of  each  cavity  is  the  minute  orifice  of 
the  Fallopian  tube.  At  the  inferior  angle  <>f  the  uterine  cavity  is  a  small  con- 
stricted opening,  the  internal  orifice  {vxtium  intcnnun),  which  leads  into  the 
cavity  of  the  cervix. 

The  cavity  of  the  cervix  is  somewhat  fusiform,  flattened  from  before  backward, 
broader  at  the  middle  than  at  either  extremity,  and  communicates  below  with  the 
vagina.  The  wall  of  the  canal  presents,  anteriorly  and  posteriorly,  a  longitudinal 
column^  from  which  proceed  a  number  of  small  ohli(|ue  columns,  giving  the 
appearance  of  branches  from  the  stem  of  a  tree ;  and  hence  the  name  arbvr  vit4x 
utrrinn  applied  to  it.  These  fokls  usually  become  very  inilistinct  after  the  fiv«t 
labor. 

Structure. — The  uterus  is  composed  of  three  coats— an  external  serous  co«v^-- 
middle  or  muscular,  and  an  internal  mucous  coat. 
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The  Herou9  coat  is  derived  from  the  peritoneum  ;  it  invests  the  fundus  uud  the 
whole  of  the  posterior  surface  of  the  body  of  the  uterus,  but  only  the  upper 
three-fourths  of  its  anterior  surface.     In  the  hiwer  fourth  of  the  posterior  giir- 
fuce  the  peritoneuut,  though  covering  the  uteriis,  is  not  ch.)sely  connecie«l  with] 
it,  being  separated  from  it  by  a  layer  itf  hiose  cellular  tissue  and  some  Urgtrj 
veins. 

The  muscular  coat  forms  the  chief  bulk  of  the  substance  of  the  merna.  la  I 
the  uiiirapregnated  state  it  is  dense,  firm,  of  a  grayish  color,  and  cuts  alnust  like  I 
cartilage.  It  is  tiiick  ojiposite  the  middle  of  the  body  and  fundus,  and  thin  tt 
the  orifices  of  the  Fallopian  tubes.  It  consists  of  bundles  of  unstriped  muscular 
fibres,  disposed  in  layers,  intermixed  with  areolar  tissue,  blood-vessels,  lymphatic 
vessels,  and  nerves-  In  the  impregnated  state  the  muscular  tissue  becomcji  more 
prominently  developed,  and  is  disposed  in  three  layers — externa],  middle,  and 
internal. 

The  external  hiyer  is  placed  beneath  the  peritoneum,  disj)Osed  as  a  thin  yhiw 
on  the  anterior  and  posterior  surfaces.  It  consists  of  fibres  which  jiass  imas- 
versely  across  tlie  futulus,  and,  converging  at  each  superior  angle  of  the  uterus, 
are  continued  on  the  Fallopian  tube,  the  round  ligament,  the  ligament  of  the 
ovary :  some  passing  at  each  side  into  the  broad  ligament,  and  others  ruiuiing 
backward  from  the  cervix  into  the  recto-uterine  ligaments. 

The  middle   layer  of  fibres,   which   is  thickest,  presents  no  regularity  in  its 
arrangenjcnt,  being  disposed  longitudinally,  obliquely,  and  transversely.     It  con- , 
tains  most  blood-vessels. 

The  internal  or  deep  layer  consists  of  circular  fibres  arranged  in  the  form  of 
two  h(dlow  cones,  the  apices  of  which  surround  the  orifices  of  the  Fallopian  tubes,  | 
their  bases  intermingling  with  one  another  on  the  middle  of  the  body  of  the  ut<*ru*.  | 
At  the  internal  os  these  circular  fibres  form  a  distinct  sphincter. 

The  mucoua  memhrmie  is  thin,  smooth,  and  closely  atlhcrent  to  the  subjacent! 
tissue.      It   is  continuous,   through    the   fimbriated  extremity    of   the    FaDopiaul 
tubes,  with   the  peritoneum,  and   through    the  os  uteri  with  the  lining  of  the 
vagina. 

In  the  body  of  the  uterus  it  is  smooth,  soft,  of  a  pale  red  color,  lined  by  coluiu- 
nar  ciliated  epithelium,   and  presents,   when  viewed  with  a  lens,  the  orifices  nf 
numerous  tubidar  follicles  arranged  perpendicularly  to  the  surface.      It  is  unpn> 
vided  with  any  submucosa,  but  is  intimately  connected  with  the  innermost  layi 
of  the  muscidar  coat,  which  by  some  anatomists  is  regarded  as  the  muscularia 
mucosje.     In  structure  it  diflers  from  ordinary  mucous  membrane,  consisting  of  an 
embryonic  nucleated  and  highly  cellular  form  of  connective  tissue  in  which  mii 
numerous  large  lymphatics.     In  it  are  the  tube-like  utfrhw  </hinds,  which  ar 
of  small  size  in  the  unimpregnated  uterus,  but  shortly  after  impregnatinu  becoi 
enlarged,  elongate<l,  presenting  a  contorted   or  waved  appearance  toward  their 
closed  extremities,  which  reaches  into  the  muscularis,  and  may  be  single  or  l>ifnl 
They  consist  of  a  delicate  membrane,    lined  by  an  epitlielium,  which   become 
ciliated  toward  the  orifices.     In  the  impregnated  uterus  the  epithelium  loses  it 
ciliated  character,  is  thicker  and  tougher,  and  is  pro\Tded  with  a  submucous  Inye 
of  areolar  tissue.      In  the  cervix  the  mucous  membrane  is  sharply  ilifferentiate<i 
from   that  of  the   uterine  cavity.     It  is  thrown  into  nimierous  transverse  folds 
which  are  arranged  along  an  anterior  an<l  posterior  longitudinal  raphe,  presentir 
an  appearance  which  has  receivtnl  the  name  i>f  arhor  vitct.     In  the  upper  two-lhini 
of  the  canal  the  raucous  membrane  is  provided  with  numerous  deep  glanduia 
follicles,  which  secrete  a  clear  viscid  alkaline  mucus;  and  in  addition,  extending 
through   the  whole  length  of  the  canal,   are  a  variable  number  of  little  cysta 
presumably   bdlicles,  which    have   become  occhuled  and  distended  with  retained 
secretion.     Tiiey  are  called  the  ovuhi  NalnttJiL     The  mucous  ntendirane  covcrini 
the  lower  half  of  the  cervical  canal  presents  numerous  papillae.    The  epithelium  <»t 
the  upper  two-thirds  is  cylindrical  and  ciliated,  but  below  this  it  loses  its  cilia,  ane 
gradually  changes  to  squamous  epithelium  close  to  the  external  oa. 
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Vessels  and  Nerres* — The  arteries  of  the  uterus  are  the  uterine,  from  the  internal 
iliac,  titnl  the  nvariaii,  from  the  aorta.  Tbey  are  remarkable  for  their  tortuous 
course  in  the  substance  of  the  organ  and  for  their  frequent  anastomoaes.  The 
termination  of  the  ovarian  artery  meets  the  termination  of  the  uterine  artery,  and 
fonns  an  anastomotic  trunk  from  which  branches  are  given  off  to  supply  the 
uterus,  their  disposition  being,  as  shown  by  John  Williams,  circular.  The  ifeins 
are  of  large  size,  and  correspond  with  the  arteries.  In  the  impregnated  uterus 
these  vessels  are  termed  the  uteritfe  «/«««»%  consisting  of  the  lining  membrane  of 
the  veins  adhering  to  the  walls  of  the  canal  channelled  through  the  substance  of 
the  uterus.  They  terminate  in  the  uterine  plexuses.  The /y/7j//ArtfiV«  of  the  body 
terminate  in  the  lumbar  glands,  those  of  the  cervi.x  in  the  pelvic  glands.     The 
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Fig.  615.— Th«  ftrterles  of  the  Intemat  onratu  of  groneratlon  of  the  Itemiile,  seen  fW)m  behind.    (After  Hyrtl.) 

nerves  are  derived  from  the  inferior  hypogastric  and  ovarian  plexuses,  and  from 
the  third  and  fourth  sacral  nerves. 

Tilt;  fi)rni,  nxte,  and  situation  of  the  uterus  vary  at  different  ixmcKls  of  life  and  under  dif- 
ferent clnMimstances, 

In  tlu^fwttts  the  utenis  is  oontaininl  in  the  abdouiiiml  oavity,  projeeting  beyond  the  brim  of 
the  pelvis.     The  t-ervix  \a  coiisi'lerably  larjrer  thuri  ibe  Imdy. 

At  pitUrti/  the  uterus  is  p\Tiform  in  shape,  and  weijrhs  from  eicbr  to  ten  ilruchuis.  It  has 
desceudtid  into  the  pelvis,  the  iiindus  Winir  just  below  the  level  of  du"  brini  of  this  cavity.  The 
arbur  vine  is  distinct,  and  extends  to  the  upper  part  of  the  cavity  of  the  mp&n. 

l>u n'liff  vieiixlniatt'on  i]\e  oru'Mi  is  erdar^'edl.  and  more  va^scular,  its  surfaces  rounder :  the 
OS  externum  is  rounded,  its  labia  swollen,  and  the  Iinin^r  membrane  of  the  body  thickened, 
softer  and  of  a  darker  color.  Ac<!ordinp  ti>  .1.  Williams,  at  each  recurrence  of  mens^truatiun  a 
tiiolecular  disintegration  <d"  the  inueoUH  nieuibnine  takes  place,  wfiicb  leads  to  its  etiniplete 
removal,  only  the  bases  (ff  the  >rlainJH  iml)edded  io  the  luusele  beitii:  left.  At  the  cessation 
(if  menstruation  by  a  proliferation  of  the  remaining  structures  a  fresh  mucous  membrane  is 
fornieil. 

Ihtriiiff  prcffjirtnqf  the  uttTUS  Womcs  enonnouslv  etdarired.  and  in  the  nintli  month  reaches 
the  epigastric  region.  Thv  inerca.se  in  sixe  is  |mrtly  duo  to  growth  (»f  pre-existing  muscle  and 
partly  t*)  devolopment  of  new  fibres. 

Afier  jmrturitinn  the  uterus  nearly  regains  its  iLsual  size,  weighing  nhmt  an  ounce  ^^-^'^^-'^^ 
half;   but  its  cavity  is  larger  than  in  the  virgin  st^ite,  the  external  orifice  is  more  nuirkc*^  -  ^^j^j, 
edges  present  a  fissured  surface,  its  vessels  are  tortuous,  and  it»  musoubw  la^exs,  *a»    -i3a>*^ 
defined. 
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hi  old  fifff.  the  utorus  lietMimes  atmnliied,  ami  paler  an<l  derLser  in  texture  ;   a  niriiel 
constriction  *«eparates  the  LmjiIv  and  otrvix.     Thu  ustiuui  internnni  and.  ocxsasiooaU^',  the  va 
orifice  often  beeunie  obliterated,  and  its  labia  almost  entirely  disiipijear. 

APPENDAGES  OF  THE  UTERUS. 

The  appendages  of  the  uterus  are  tht^   Falioiiiaii  tiilies,  the   ovaries    and 
liuraments,  sind  tfie  round  ligaments.      They  are  placed  in  the  following  order: 
front  is  the  round  ligament;  the  Fullopian  tube  occupies  the  upper  margin  of  til 
broad  ligament;  the  ovary  and  its  ligament  are  behind  and  below  both. 

THE  FALLOPIAN  TUBES. 

The  Fallopian  Tubes»  or  Oviducts,  convey  the  ova  from  the  ovaries  to  the  cavit 
of  the  uterus.     They  are  two  in  number,  one  on  each  side,  situated  in  the  upp 
margin  of  the  broad  ligament,  extending  from  each  suiierior  ano;le  of  the  uterus 
the  sides  of  the  ])e!vis.     Each  tube  is  about  four  inches  in  length  ;  and  is  dejvcrilM 
as  consisting  of  three  portiond  :  (1)  the  i'i<tht/it(ni,  or  inner  cnn«tricted    half:  {2)  xl 
ampulla,  or  outer  dilated  portion,   which    curves  over    the  ovary  ;    and  (3l 
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Fig.  016.— Uterine  tppcndages,  seen  from  ttehlnd.    (Henle.) 

infundihulum  with  ita  ostium  ahdominale^  surrounded  by  fimbriae,  one  of  which  ij 
attached  to  the  ovary,  ihe  fimhrta  ovarlca.  The  general  direction  of  the  Falh^pi^ui] 
tube  is  outward,  backward,  and  downward.  The  uterine  opening  is  minuic,  an-i] 
will  only  admit  a  fine  bristle;  the  ah^huninal  opening  is  comparative! v  n\u(.\\ 
larger.  In  connection  with  the  fimbriae  of  the  Fallopian  tube  or  with  the  bruatii 
ligament  close  to  them  there  is  frequently  one  or  more  small  vesicles  floating  ooj 
a  b>ng  stalk  of  peritoneum.  These  are  termed  the  hydatids  of  Morifci^ni^  %tiA\ 
are  probably  the  remains  of  the  terminal  sacs  of  the  Miillerian  ducts. 

Structure.— The  Fallopian  tube  consists  of  three  coats — serous,  muscular,  aod 
mucous. 

The  external  or  semus  coat  is  peritoneal. 

The  middle  or  mmcular  coat  consists  of  an  external  longitudinal  and  an  intertill 
circular  layer  of  muscular  fibres  continuous  with  those  of  the  uterus. 

The  internal  or  mttctnoi  coat  is  continuous  with  the  mucous  lining  of  the  utefw 
and,  at  the  free  extremity  of  the  tube,  with  the  peritoneum.  It  is  thrown  into 
longitudinal  folds,  which  in  the  outer,  larger  part  of  the  tube,  or  ampulla,  are  mntk 
more  extensive  than  in  the  narrow  canal  of  the  isthmus.  The  lining  epithelioB 
is  columnar  ciliated.  This  form  of  epithelium  is  also  found  on  the  inner  sur&rr 
of  the  fimbriie,  while  on  the  outer  or  serous  surfaces  of  these  proceade^  iht 
epithelium  gradttally  merges  into  the  endothelium  of  the  peritoneum. 
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THE   OVARIES. 

The  Ovaries  (tfntcH  muliebrctt,  Galen)  are  MnalogoiiB  to  the  testes  in  the  lujile. 
They  'i'*^  oval-siluiped  bodies  of  an  elongated  f<»rm,  flattened  fVom  above  down- 
ward, Hitiiated  one  on  eaclj  side  nf  the  uterus,  in  the  |iosteri<>r  j>art  of  tlie  broiid 
ligament  behind  and  behnv  the  Fallopian  tubes.  Each  ovary  is  connected  by  its 
anterior  straight  margin  to  the  broafl  ligaments;  by  its  inner  extremity  to  the 
uterus  by  a  proper  ligament,  the  h't/ftw*  uf  "f  the  muirif  :  and  by  its  outer  end  to 
the  fimhriated  extremity  of  the  Fallopian  tube  by  the  »»varian  finihria  :  its  superior 
and  inferior  surfaces  and  posterior  convex  border  are  free.  The  ftvaries  are  of  a 
grayish-pink  color,  and  [jresent  either  a  smootii  or  puckered,  uneven  surface.  They 
are  each  about  an  inch  and  a  half  in  length,  three-fpiarters  of  an  ineh  in  width, 
and  about  a  third  of  an  inch  thick,  and  vveigh  from  one  to  two  <lraelims. 

The  exact  jjosition  of  the  ovary  has  been  the  subject  of  constderabif  difference 
of  opinion,  and  writers  differ  much  as  to  what  is  to  be  reg.irded  ns  the  normal  posi- 
tion. The  fact  ajipears  to  be  that  it  is  differently  phice<l  in  different  in<lividuals. 
Hasse  has  described  it  as  being  situated  with  its  long  axis  transverse,  or  almost 
transverse    to  the  pelvic  cavity.      Schultze,  on    the  other  luind.  belie\es   that   its 
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Fio.  617.— The  utenw  and  tte  «|it>e>t*t«««"-  P«i«tt-rlur  vk-w.  The  jmrls  have  been  soiueAvhat  <llMt1acv<l  fmtu 
Ihfir  (trofier  ]ic«iti<tii  Jti  the  prej^^initlim  of  the  sjieriinen;  thus  tho  rlijht  nvao'  h*s  U*eii  riii»c«l  abtivi>  the 
FAllojiinti  luh<".  mihJ  thr  HinbriMl^il  cxtn'mlUe's  of  the  t(«b09  buve  been  turned  uiiwanl  ftn«1  niUwnrd.  iFrtiin  A 
prt'parntinn  in  tlu-  Itoyiil  ri<lk'Ke  ofSiirRrons.) 

Iiuig  axis  is  antero-posterior.  Kolliker  asserts  tiiat  the  truth  lies  between  these 
two  views,  and  that  the  ovary  is  ))laced  i»1ilitpHdy  in  the  jielvis.  its  long  axis  lying 
parallel  to  the  external  iliac  ves.sels,  with  its  surface  directed  inward  and  outward,  and 
its  convex  free  border  upward-  His  has  made  some  important  observations  on  this 
stibject.  and  his  views  are  largely  accepted.  He  teaches  that  the  uterus  rarely  lies 
symmetrically  in  the  mi<ldle  of  the  pelvic  ciivity.  h?it  is  generally  inclined  to  one 
or  other  side,  iriost  freipiently  to  the  left,  in  the  proportion  of  three  to  two.  The 
position  of  the  two  ovaries  varies  according  t«>  the  inclimition  of  the  uterus.  When 
the  uterus  is  )ncline«l  t<t  the  left,  the  ovary  of  this  side  lies  with  its  long  axi.« 
vertical  and  with  one  side  closely  apjdied  to  the  outer  wall  of  the  pelvis,  while  the 
ovary  of  the  opposite  side,  being  clragged  upon  by  the  inclination  of  the  uterus, 
lies  obliipiely,  its  outt-r  extremity  Iteing  retained  in  close  ap|iositi(tn  to  the  side  of 
the  pelvis  by  the  infundibulo-jitdvic  ligament  (page  l<>r»'^).  When,  on  the  other 
hand,  the  uterus  is  inclined  to  the  right,  tht*  position  i^f  the  two  ovaries  is  exactly 
reversed,  the  right  being  vertical  and  the  left  obliipie.  In  whichever  jjosition  the 
ovary  19  place*!,  the  Fallo|>ian  tube  forms  a  loop  around  it,  the  uterine  half 
ascending  obliipiely  over  it.  and  the  «Hiter  half,  including  the  dilated  extremity, 
desceniling  and  bulging  freely  liehind  it.  Fi'om  this  i-xtremity  the  fimbria*  pass 
upward  lUi  to   the  ftvary  an«l  ch»sely  embrace  it. 

Structure.— The  ovary  consists  of  a  number  of  Graahan  vta^x^'t'^  \\sJ^«^^«^ 'v:*^ 
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the  meshes  of  a  stroma  or  framework,  and  invested  hv  a  serous  covermjr  Ueni 
from  the  peritoneum. 

Seroujf  f*fn'fn'nt/, — Though    the   investitit^   membrane  of  the   ovary  is    deriv^ 
from  the  peritoneum,  it  differs  essentially  from   that  structure,  inasmuch   ns  li 
epithelium  amsiats  of  a  single  layer  of  columnar  cells,  instead   of  the   flattenfl 
endothelial  cells  of  other  parts  of  the  membrane;   this  has  been   terme^l   the /;e 
nthuil  epifJiehum  of  Wnldn/er,  and  gives   to  the  suiface  of  the  ovary  a  dull  gr 
aspect  instead  of  the  shining  smoothness  of  serous  membranes  generally. 

J^^trorna. — The  stroma  is  a  jieculiar  soft  tissue,  abundantly  supplicMl  with  bk 
yessels,  consisting  for  the  most  part  of  spindle-shajjed  cells,  with  a  i^mall  amoulj 
of  ordinary  connective  tissue.  These  cells  have  heen  regarded  by  some  anatomij 
as  unstriped  muscle-cells,  which,  indeed,  they  most  resemble  (lli8) ;  by  others  i 
connective-tissue  cells  (Waldeycr.  Henle,  and  Kolliker).  On  the  snriface  of  tj 
organ  this  tissue  is  much  condensed,  and  forms  a  layer  composed  <if  short  conne 
tive-tissue  fibres,  with  fusifoim  cells  between  them.  This  was  foriiicrlv  reganJe 
as  a  ilistinct  fibrous  c<Kering,  and  was  termed  the  iiiffira  albttf/ined^  but  is  nc 
uioic  than  a  crmdensed  layer  of  the  stroma  of  the  ovary. 

Qraafian  Veaicles. — Tpon  making  a  section  of  an  ovary  numerous  round 
parent  vesicles  of  various  sizes  are  U*  be  seen  ;  they  are  the  Graafia^t  ve»icfe8„  tl 
ovisacs  containing  the  ova.      Immediately  beneath   the  superficial    covering  is  i 
layer  of  stroma,  in  which  are  a  large  number  of  minute  vesicles,  of  uniform  mm 
about  jjf^  of  an  inch  in  diameter.      These  are  tlic  Graafian  vesicles  in  their  earhV 
condition,  and  tlie  layer  where  they  are  found  has  been  tei-med  the  cortical  hifrtX 
They  are  especially  numerous  in  the  ovary  of  the  young  child.      After  puberr 

and  during  the  wh<de  of  the  chilJ 
Ilea  ring  period  large  and  mature 
or  almost  mature,  (naafian  >t>i-| 
cles  are  also  ft.und  in  the  cortica 
layer  in  small  numbers,  and  ai 
"  corp«>ra  lutea,"  the  remains  nl 
vesicles  which  have  burst  and  ar 
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Fir..  fllS.— Seetlou  of  tbe  uvary.  (AAor  St-hrcm.)  1. 
Outer  c'OveriU(f-  1'.  AUarlu-i]  txinli-r,  '.'.  rcntral  stronift. 
8.  l'erii»hen»l  strnmrt,  \.  Blo<Ml-vt^^H(»l.n.  U.  (jranflfin  ful- 
Ucies  In  Iheir  earlieMl  sIhki'-  6,  7,  H.  More  ailvKnccd  foUi- 
cles.  9.  An  ulmosl  iimture  fi>llli-Ie.  9'.  Follicle  from 
10,  Corpu*  tutL'uini. 
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Stroma  (tf  the  ovary         \  <?nicVla»l~ 

F|G,619.— SiTtlon  nf  tho  GnmAatx  Veh- 
icle.   (After  Vun  LtotT.) 


undeigoiog  atrophy  and  absorption.     Beneath  thi.n  superficial  stratum  other 
and  more   mature   Graafian    vesicles   arc  found  imbedded  in  the  ovarian  ***    _ 
These  increase  in  size  as  they    recede  from   the  surface  toward  a  highly  vascuUn 
stroma  in  the  centre  of  the  organ,  termed  the  mniitlhi't/  tiulfiitdnrt'  (zuttti  t'mtcuioint,  ^ 
Waldcver).     This   stroma   forms   the   tissue  of  the  hilum  by  which  the  ovary  is | 
attached,  and  through    which   the   blood-vessels  enter;    it  docs  not  contain  any 
Graafian   vesicles. 

The  (jfftatinti  r<"«/Wr«  consist  of  an  external  fibro-vascnlar  coat  connected  wilb 
the  surrounding  stroma  of  the  ovary  by  a  network  of  blood-vessels;  and  an 
internal  coat,  named  ortcaf>xuh\  which  is  lined  by  a  layer  of  nucleated  cells,  callni 
the  meinhrnnit  tirdnuloxa.  The  Hnid  contained  in  the  interior  of  the  vesicles  w. 
transparent  and  albumincuis.  and  in  it  is  suspended  the  ovuin.  In  that  part  nf 
the  mature  (Jraafian  vesicle  which  is  nearest  the  surface  of  the  ovary  the  cells  of 
the  membrana  granulosa  arc  collected  into  a  mass  which  projects  into   ihc  cavitt 
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of  the  vesicle.  This  is  termed  the  dhcus  proliyerus,  and  in  this  the  ovum  is 
imbedded.' 

The  ova  are  formed  from  the  germ-epithelium  on  the  surface  of  the  ovary :  the 
cells  become  enlarged  and  involuted,  fnriuinf;  little  depressions  on  the  surface  of 
fhe  ovarv  Aa  they  sink  deeper  into  tlie  tissue  they  become  enclosed  by  the  out- 
growth nt  processes  from  the  stroma  *>f  the  nvary,  and,  becominip:  surrounded,  their 
Cf>nnecti4>n  with  the  surface  is  cut  off,  and  the  gei-m-epithelium  ft>rming  the 
iuvobition  is  contained  in  a  cavity,  the  future  Graafian  follicle.  The  germ-cell  or 
cells  now  fonn  the  ovum  ;  the  cell-wall  forms  the  vitelline  membrane ;  the  nucleus, 
the  germinal  area;  and  a  nudecdus^  which  soon  appears,  the  germinal  spot.  A 
clear  homogeneous  protoplasm  is  formed  within  the  cell,  constituting  the  yelk,  and 
thus  the  primordial  ovum  is  developed.  According  to  Dr.  Foullis,  the  cells  of  the 
membrana  granulosa  are  formed  out  of  the  nuclei  of  the  fibro-cellular  stroma  of 
the  ovary.* 

The  development  and  maturation  of  the  Graafian  vesicles  and  ova  continue 
(ininterruptedly  from  puberty  to  the  end  of  the  fruitful  period  of  woman's  life, 
while  their  formatinn  commences  before  birth.  Before  pidjerty  the  ovaries  are 
small,  the  Graafian  vessels  contained  in  them  are  {lisposed  in  a  comparatively 
thick  layer  in  the  cortical  substance;  here  they  present  the  appearance  of  a  large 
number  of  minute  closed  vesicles,  constituting  the  early  cou<tition  of  the  Graafian 
vesicle;  many,  however,  never  attain  full  development,  but  shrink  and  disappear, 
their  ova  being  iucaiiable  of  impregnatiim.  At  puberty  the  ovaries  enlarge,  are 
more  vascular,  the  Graafian  vesicles  are  developed  in  greater  abundance,  and  their 
ova  are  capable  of  fecundation. 

Discharge  of  the  Ovmn, — The  Graafian  vesicles,  after  gradually  approaching 
the  surface  of  the  ovary,  burst :  the  ovum  and  duid  contents  of  the  vesicles  are 
liberated,  and  escape  on  the  exterior  of  the  ovary,  passing  thence  into  the  Fallo- 
pian tube.^ 

In  the  foetus  the  ovaries  are  situated,  like  the  testes,  in  the  lumbar  region,  near 
the  kidneys.  They  may  be  distinguished  from  those  bodies  at  an  early  period  by 
their  el<uigate«l  and  Hattened  form,  and  by  their  position,  which  is  at  first  obliijue 
anil  then  nearly  transverse.     They  gradually  descend  into  the  pelvis. 

Lying  above  the  ovary  in  the  broad  ligament  between  it  and  the  Fallopian  tube 
is  the  ortjan  of  RimcHmiVier,  called  also  the  parovarium  or  epoophoron.  This  is 
the  remnant  of  a  ftetal  structure,  the  development  of  which  ha.s  been  described  at  a 
former  page  ([<age  l^ii').  In  the  adult  it  consists  of  a  few  closed  convoluted  tidies 
lined  with  epitbelitim,  some  of  them  atrophied,  an<i  ojie,  usually  distinguishable 
from  the  rest,  ends  in  a  bulbous  or  hydatid  swelling.  The  parovarium  is  con- 
nected at  its  uterine  extremity  with  the  remains  of  the  Wolffian  duct — the  duct 
of  Gartner. 

The  Ligament  of  the  Ovary  is  a  rounded  cord  which  extends  from  each  superior 
angle  of  the  uterus  to  the  inner  extremity  of  the  ovary  ;  it  consists  of  fibrous  tissue 
ainl  a  few  muscular  fibres  derived  from  the  uterus. 

The  Bound  Ligaments  are  two  rounded  cords,  between  four  ami  five  inches  in 
length,  situated  between  the  layers  of  the  broad  ligament  in  front  of  and  below  the 
Fallopian  tube.  Commencing  on  each  side  at  the  superior  angle  of  the  uterus,  this 
ligament  passes  forw^ard,  upward,  and  outward  through  the  internal  abdominal 
ring,  along  the  inguinal  canal,  to  the  labia  .inajora,  in  which  it  becomes  lost.  TIr- 
round  ligament  consists  principally  of  muscular  tissue  ]trolonged  from  the  uterus; 
also  of  some  fibrous  and  areolar  tissue,  besides  bl<KKl-vessels  and  nerves,  eindosed 
in  a  duplicature  of  peritoneum,  which  in  the  frietus  is  prolonged  in  the  form  of  a 
tubular  process  for  a  short  di.stance  into  the  inguinal  canal.  This  process  is  called 
the  i'annl  of  Nuck.    It  is  generally  obliterated  in  the  adult,  but  sometimes  remains 


'  For  a  descriplion  of  the  ovnm,  see  naiff  100. 
'  P^rHvnh'nQi*  of  the  Royal  Soetrfif  of  hiUnfutrrjh, 


.  ApriL  1ST5. 
*  This  is  eflbctetl  either  by  npplimtion  of  the  tiilie  tn  the  ovary,  or  by  u*. <»olxV«v^  ^VY«^'^ *!^  "^^ 
timhriated  extremity,  so  that  the  ovum  i^  cuugtit  »$>  it  falls. 
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pervious  even  in  advuiicetl  life.      It  is  analu^oiis   to  the  peritoneal    pouch 
aeedinpuiiies  tlie  deseeiit  of  the  testis. 

Vessels  and  Nerves. — The  tirti'ritu  ttf  thr  (nuwitH  and  FaUopiun  fuJu-j*  are  il 
oviiriuii  fi'OTii  tlif  lurvtii.  They  enter  the  altaehetl  bonier,  ur  hiluin.  of  the  ovur 
The  veintf  foUow  the  course  of  the  arteries;  they  form  a  plexus  near  the  ovary,  ?i 
fKtmptniffU'ni  plrjun.  The  ncrivs  are  derived  from  the  inferior  hypo^iistrie 
pelvic  |ilexn8.  and  from  the  ovarian  plexus,  the  Fall<»])ian  tube  receiving  a  hnuiO 
from  one  of  the  uterine  nerves. 

THE    MAMMARY    GLANDS. 

The  mainmsB,  or  hreast.s,  are  aeeessory  gh-inds  of  the  generative  s^ysienu 
secrete  the  milk.  They  exist  in  the  umlv  as  well  a^  in  the  female,  but  in  tl 
former  only  in  the  rndinjentary  state,  unless  their  j^rowth  is  excited  by  peeuli 
cireuinstuuees.     In  the  feuiale  they  ar«'  two  lar^^e  hemispherical  eminences  sit^ 


Fnt. 
Lubnlm  unrapfUtd. 


Fm.  C20.— Dissection  of  Hit'  lower  half  of  the  frmnle  bronst  durlnjr  the  T*<-'ri<Ml  of  liiotAtlon.     'From  I.njrhka  I 

toward  the  lateral  aspect  of  the  pectoral  rejjjion,  corresponding  to  the   intcrvabj 
between  the  third  and  sixth  or  seventh  rib*,  anil  extending  from  the  side  of  tliej 
sternum  to  the  axilla.     Their  weight  and  dimensions  differ  at   different  |>t*riiHiiil 
of  hfe  anil  iit  different   individuals.      Before  puberty  they  are  itf  small  sixe,  hat 
enlarge  as   the  generative   organs   becimie   more    completely   develo|>ed.       Tlifv 
increase  during  pregnancy,  and  esiiecially  after  delivery,  antl  heeoiue  atrophit'^l  in 
ohl  age.     The  left  mnnima  is  generally  a  little  larger  tlian  the  right.      Their  bii-^** 
is  nearly  circular,  Hattcned  or  slightly  concave,  and  has  its  long  diameter  dir«<ctc^i . 
upward  and  outwaril  t^iward  the  axilla;  they  are  sepamted  from   the   Pectanil 
muscles  by  a  thin  layer  of  superficial  fascia.     The  outer  surface  of  tlie  mamma  i;*  ^ 
convex,  and  presents,  just  bebtw  the  centre,  a  small  conical  prominence,  the  nip)tlr 
{tuafin/ii/hf).      The  sui'face   of  the  nipple   is   dark-colorcil   and   surroun«lcd   bv  nft 
areola  having  a  colored  tint.      In  the   virgin  the  areola   is  of  a  delicate  r^sv  liwe;  j 
about  the  secfuul  month  after  inijtregnaliim  it  enlarges  and  aetjuires  a  darker  ting«f<. 
which  increases  as  pregnancy  advances,  becoming  in  some  causes  of  a  dnrk>bn>iilkj 
or  even  black  crdor.     This  color  diminishes  as  si>on  a*  lactation   is  over»  bat  H  I 
never  entirely  lost  tbronghont  life.     These  changes  in  the  color  of  the  ureoln  are 
of  importance  in  f(>rming  a  conclu.sion  in  a  caiie  of  suspected  fir.st  f>regnaucv. 


THE  MAMMA 

Tlic  nipple  is  u  cylindrk-al  or  conical  euiinciiceeaiHihle  of  umlergoinga  sort  of 
erection  frum  iiiechaincjil  excitemt*iit,  u  cfmiige  mainly  due  to  theomtraciinrt  of  its 
muscular  fibres.  It  is  of  a  pink  or  brownish  hue,  its  surface  wnnkletl  and  provided 
with  papiltfe,  and  it  is  perforated  by  numerous  orifices,  the  apertures  of  the 
hu'tifcrous  ducts.  iS'ear  the  base  of  the  nipple  and  upon  the  surface  of  the  areola 
are  numerous  sebace'»us  glands,  which  become  much  enlarged  during  lactation,  and 
jtresent  the  appearance  of  small  tubercles  beneath  the  skin.  These  glands  secrete 
a  peculiar  fatty  substance  which  serves  as  a  protection  to  the  integument  of  the 
nipple  during  the  act  of  sucking.  The  nipple  consists  of  numerous  vessels,  inter- 
mixed with  plain  muscular  fibres,  which  are  principally  arranged  in  a  circular  man- 
ner around  the  base,  some  few  fibres  radiating  from  base  to  apex. 

Strticture. — The  mamma  consistsof  gland-tissue  ;  of  fibrous  tissue,  connecting  its 
htbes;  and  of  fatty  tissue  in  the  intervals  between  the  lobes.  The  gland-tissue, 
when  freed  from  fibrous  tissue  and  fat,  is  of  a  pale  reddish  color,  firm  iit  texture, 
circular  in  form,  flattened  from  before  backward,  thicker  in  the  centre  than  at  the 
circumference,  and  presenting  several  iuc(|ualities  on  its  surface,  especially  in  front. 
It  Cfmsists  of  numenuis  hibes,  and  these  are  composed  of  lobules  connected  together 
by  areolar  tissue,  bln<nl-vesscls.  and  ducts.  The  smallest  lobules  consist  of  a  cluster 
•  d' rounded  vesicles,  which  open  into  tlie  smallest  braiiehes  of  the  lactiferous  duets; 
these  ducts,  uniting,  form  largorducts,  whieli  terminate  ina  single  canal.  corresjKmd- 
ing  with  one  of  the  chief  subdivisions  of  the  gland.  The  number  of  excretory  ducts 
varies  from  fifteen  to  twenty  :  they  are  termed  the  tuhuU  hicfifen\  or  i^alaetopfwri. 
They  converge  towanl  the  areola,  beneath  which  they  form  dilatations,  or  ampulhf^ 
which  serve  as  reservoirs  for  the  milk,  and  at  the  bat^e  of  the  nipple  become 
contnieted  and  pursue  a  straight  course  to  it>s  summit,  j)erforating  it  by  separate 
orifices  considerably  narrower  than  the  ducts  themselves.  The  ducts  are  composed 
of  areolar  tissue,  with  longitudinal  and  transverse  elastic  fibres  and  longitudinal 
muscular  fibres :  their  mucous  lining  is  continuous,  at  the  point  of  the  nipple,  with 
the  integument.  Tlie  epitfielium  of  ihe  mammary  gland  difters  according  to  the 
state  of  activity  of  the  organ.  In  the  gland  of  a  woman  who  is  not  pregnant  or 
suckling  the  alveoli  are  very  small  and  solid,  being  filled  with  amass  of  granular 
pitlyhedral  cells.  During  pregnancy  the  alveoli  enlarge  and  the  cells  undergo 
rajtid  multiplication.  At  the  commencement  of  hictaticui  the  cells  in  the  centre 
of  the  alveolus  undergo  fatty  degeneration,  and  are  eliminated  in  the  first  milk 
as  t'olfnttritm-cftr/nttti'lt'si.  The  perijdieral  cells  of  the  alveolus  remain,  and  form 
a  single  layer  of  granular,  short  cidumnar  cells,  with  a  s|>herical  nucleus,  lining 
the  limiting  membrana  propria.  These  cells  during  the  state  of  activity  of  the  gland 
are  capable  of  forming,  in  their  interior,  oil-globules,  which  are  then  ejected  into 
the  lumen  of  the  alveolus  and  constitute  the  milk-globules. 

The  Jihro it f<  fisitfa'  invests  the  entire  surface  of  the  breast,  and  sends  down 
septa  lietween   its  lobes,  connecting  them   together. 

Thvfaff'f  tisHitf  surroumls  the  surface  of  the  gland  and  occupies  the  interval 
between  its  lobes.  It  usirally  exists  in  considerable  abundance,  and  determines 
the  form  and  size  of  the  gland.  There  is  no  fat  immediately  beneath  the  areola 
and  niitple. 

Vessels  and  Nerves. — The  arferird  supjdying  the  mamnije  are  derived  from  the 
thoracic  branches  of  the  axillary,  the  intercoslals,  and  internal  mammary.  The 
m'ns  describe  an  anastomotic  circle  round  the  base  of  the  nij)ple.  called  by  Ilaller 
the  rirrftlu*  venoxuH.  From  this  large  brandies  transmit  the  blood  to  the 
circumference  of  the  glan<i  anil  end  in  the  axillary  and  internal  niamuiary  veins. 
The  hfiiiphatii-n,  for  the  most  part,  run  ahmg  the  lower  bru-der  of  the  I'ectoralis 
major  to  the  axillary  glands  :  some  few,  from  the  inner  side  of  the  breast,  perforate 
the  intercostal  spaces  and  empty  themselves  into  the  anterior  mediastinal  ghuids. 
The  nerves  are  derived  from  the  anterior  an<l  lateral  cutaneous  nerves  of  the  thorax. 
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Dissection  (Fig.  G'Jl).— Fur  iiii*st?tliuu  uf  the  parts  comenied  in  iriKuInal  liernia  u  male 
subject,  free  troiii  liit,  shoiiM  always  \xi  selected.  TIk-  b*Kly  should  be  phu-ed  in  iIk-  cnpitie  |«i*i- 
tion,  the  abdomen  and  jjeivis  raist'd  by  tiietvns  of  blocks  placed  l>eiieath  them,  and  iIh'  Inwrr 
extremities  rotated  outward.  s«j  u.s  to  make  the  pjirtsaa  tense  as  possible.  If  iheabdonnnal  widb 
are  flaccid,  the  eavity  uf  the  a^btlomen  should  lie  inflated  by  aii  aperture  throujjrb  the  unibilim* 
An  incision  should  be  mjide  along  the  middle  lino  tKtm  the  umbilien>*  to  the  syniphjxi.s  i  I 
and  continued  along  the  tiront  of  the  serotum,  and  a  second  ineision  from  the  anterior  suj- ;  i 
spitie  of  the  ilium  to  just  below  the  umbilieus.  These  ineiwions  should  liivide  the  intevuiiji-uL 
and  the  triangular  shaped  flaoincliided  between  theru  should  be  refle<'le<l downward  audoutwari 
wlien  the  superfioial  fascia  will  t>e  expiwed. 

Tlie  Superficial  Fascia  of  the  Abdomen. — This,  over  (he  greater  pari  of  the 
abdominal  walK  consists  of  a  single  layer  of  fascia,  which  contains  a  vnriable 
umoutit  of  fat ;  but  as  it  approaches  the  groin  it  is  easily  divisible  int<j  two  layen*, 
between  whitdi  are  fmnul  the  superficial  vessels  and  nerves  an<l  the  superficial 
inguinal  lymphatic  glan^ls. 

'llw  ttuperfiriai  hitft'r  is  thick,  aretdnr  in  texture,  containing  adif)nse  tissue  io 
its  meshes,  the  (quantity  of  whieh  varies  in  differetit  subjects.  Below,  it  pasj-e* 
over  Poupart's  ligament,  and  is  continuous  with  the  outer  layer  of  the  superficial 
fascia  of  the  thigh.  In  the  male  this  fascia  is  continued  over  the  penis  and  over 
the  outer  surface  of  the  cord  to  the  scrotum,  where  it  helps  to  form  the  darto*. 
As  it  passes  to  the  peuis  and  f)ver  the  cord  to  the  scrotum  it  chunges  its  character, 
becoming  thin,  destitute  of  adifiose  ti.ssne,  and  of  a  pftle  reddish  color  ;  and  in  the 
scrotum  it  actjuires  some  involuntary  mu.»4ciihir  fibres.  From  the  scrotum  it  n»nY 
be  traced  backward,  to  be  continuous  with  the  superficial  fascia  of  the  perinjeiixn. 
In  the  female  this  fa^icia  is  continued  into  the  labia  majora. 

The  hiipoiputrir  hrnnch  of  the  iUo-htfftu(faMrw  iwrvtt  perforates  the  aponeurosis 
nf  the  External  cd>li(jue  muscle  about  an  intdi  above  and  a  little  in  the  outer  side  of 
the  external  abdomituil  rii»g,  and  is  distributed  to  the  integument  of  the  hypogastric 
regi'tn. 

The  ilio-inguimtl  ttervf  esca[>es  at  the  external  abdominal  ring,  and  is  distributed 
to  the  integument  of  the  upper  and  inner  part  of  the  thigh,  to  the  scrotum  in  the 
male  and  to  the  labium  in  the  female. 

The  »(fperjit:itil  fpiiftiHtnc  arten/  arises  from  the  femoral  about  half  an  inch 
below  P*Hipart's  ligament,  and,  pa.ssing  through  the  saphenous  opening  in  the  fascia 
lata,  ascen<is  on  to  the  abdomen,  in  the  superficial  fascia  covering  the  External 
obliijue  muscle,  nearly  as  high  as  the  umbilicus.  It  distributes  brunches  to  thi* 
superficial  inguinal  lymphatic  glands,  the  superficial  fascia,  and  the  integument, 
anastomosing  wi til  branches  of  the  deep  epigastric  and  internal  nmmmary  arteries. 

The  Mupfrfii'iiil  cirfitmfili'x  iliftr  /trfny^  tlie  smallest  of  the  cutaneous  branches, 
arises  close  to  the  preceding,  and,  [>iercing  the  fiiscia  lata,  runs  outward,  parallel 
with  Koupart's  ligament,  as  far  as  the  crest  (d*  the  ilium,  dividing  into  braiieht^ 
which  sii[)ply  the  superficial  inguinal  lymphatic  glands,  the  superficial  fascia,  and 
the  integument,  anastomosing  with  the  deep  circumfiex  iliac  and  with  the  gluteal 
and  external  circumflex  arteries. 

The  sitpfrfinal  external  pudie  (superior)  artery  arises  from  the  inner  side  of 
the  femoral  artery  close  to  the  preceding  vessels,  and,  after  passing  thrt>ugh  the 
saphenous  opening,  courses  inward  acro.ss  the  spermatic  cord,  to  be  di8trii)uted  t»« 
the  integument  on  the  lower  part  of  the  abdomen,  the  penis  and  scrotum  in  the  male, 
and  the  labium  in  the  female,  anastomosing  with  branches  of  the  internal  pudic 

The  Superficial  Vein*. — The  veins  accompanying  these  superficial  vesseb  ar« 
infl2 
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usually  much  larger  than  the  arteries ;  they  terrainate  in  the  internal  saphenous 
vein. 

The  SHfierfi4.-utl  inyumal  It/mphatic  tjlands  are  placed  imnjediately  beneath  the 
integument,  are  of  large  size,  and  vary  from  eight  to  ten  in  number.  They  are 
divisible  into  two  grouj)S :  an  upper,  disposed  irregularly  along  Poupart's  liga- 
luent,  which  receive  the  lyniphutic  vosseb  from  the  integument  of  the  scrotum, 
peni8,  parietes  of  the  abdomen,  perineal  and  gluteal  regions,  and  the  mucous 
membrane  of  the  urethra;  and  an  inferior  group,  which  surround  the  saphenous 
opening  in  the  fsiscia  lata,  a  few  being  sometimes  continued  along  the  saphenous 
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Fro.  621.— Inguinal  hernU.    Superfldn!  dlg*eetion. 

vein  to  a  variable  extent.  This  latter  group  receive  the  superficial  lymphatic 
ve.sseln  from  the  lower  extremity. 

The  fii'i'p  luift'r  of  the  miperfidtil  faxrui  {famia  of  Scarpa)  is  thinner  and  more 
membranous  in  character  tnan  the  superficial  layer.  In  the  middle  line  it  is 
intimately  adherent  to  the  linea  alha:  above,  it  is  continuous  with  the  superficial 
fascia  over  the  rest  of  the  trunk  ;  below,  it  blends  with  the  fascia  lata  of  the  thigh. 
a  little  below  Puupurt's  ligament ;  below  and  internally,  in  the  male,  it  is  continued 
over  the  penis  and  river  the  outer  surface  of  the  cord  to  the  scrotum-^  where  it  helps 
to  form  the  dartos.  From  the  scrotum  it  may  be  traced  biickward  to  be  continu- 
ous with  the  deep  layer  of  the  superficial  fascia  of  the  perinteum.  In  the  female 
it  is  continuous  with  the  labia  majoni. 

The  scrotum  is  a  cutaneous  pouch  which  contains  the  testes  and  part  t)f  the 
spermatic  cords,  and  into  which  an  inguinsil  hernia  frc(juenllj  descends  (see 
page  l'>87). 

The  Aponeiurotiis  of  the  External  ObU^ue  Muade. — This  \a  ^  ^vc^  \si^v\.  ^x^^^v^ 
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metiibninnTis  ay>oiiem*osis.  rlie  fibres  of  whicii  ure  (lirecte«l  obIi(|iieIv  ilownwan! 
ainl  inward.  That  |>orti(in  uf  th<^  u[ioiieniO!*is  mhich  exteiuls  between  the  anterjur 
superior  spine  of*  the  ilium  and  the  spine  of  the  os  pubis  is  a  broad  band.  foldM 
inward  find  eonnnurnis  below  with  the  fascia  lata;  it  is  called  Pouparfg  ligainrat 
Tlie  piH'tioii  which  is  reflected  from  I*ou]»art's  liguuient  at  the  spine  of  the  os  pnbis. 
ahui;^  the  pectineiil  line,  is  called  Gimhernat's  Uifnwcnt.  From  the  point  of  attach- 
ment of  the  latter  in  the  pectineal  line  a  few  fibres  pass  upward  anil  inward, 
hehind  the  inner  pillar  of  the  v'wv^^,  to  the  linea  alba.  Thev  diverge  as  they  itftceiKl, 
and  form  a  thin,  trian;^(ihir,  flbnnis  band,  which  is  called  tlie  triauffular  ligamrvt 
of  the  abdomen.  In  the  aponeurosis  of  the  External  oblique,  immediately  above  tin* 
crest  of  the  os  jiubis,  is  a  trianji;tilar  openings  the  exU'rnal  ov  nuperfcial  ahdominftl 
rhig,  formed  1>y  the  separation  of  the  fibres  of  the  aponeurosis  iu  this  situation. 

The  External  or  Superficial  Abdominal  Ring. — Just  ab<»ve  and  to  the  outer  side 
of  the  crest  of  the  os  jmbis  an  interval  is  .■-een  in  the  ap»>neurosis  of  the  External 
obli(pu\  called  the  external  abdominal  rhn/.  This  a)»erture  is  oblique  iu  tiirection. 
somewhat  triangular  in  form,  and  corre8|K>ndfl  with  the  course  of  the  fibre*  of  the 
aponeurosis.  It  usually  measure*  from  base  to  apex  about  an  inch,  and  tran.*- 
versely  about  half  an  inch.  It  is  bounded  below  by  the  crest  of  the  o«  pubis; 
above,  by  a  series  of  curved  fibres,  the  iitttfrtdtfimtar,  which  pass  aero.sd  the  upper 
angle  of  the  ring,  so  as  to  increase  its  strength  ;  and  on  either  side,  by  the  mar- 
gins of  the  opening  in  the  a|toiiieiirosis,  which  are  called  the  rolnmnn  or  pifbtiK  -r 
the  ring. 

The  external  pillar,  Mhich  at  the  same  time  is  inferior  from  the  obliipot .  ■ . 
its  direction,  is  the  strfmger;  it  is  formed  by  that  portion  of  Poupart's  ligament 
which  is  inserted  into  the  spine  of  the  os  pubis;  it  is  curved,  so  as  to  form  a  kind 
of  groove,  uptui  which  the  spermatic  cord  rests. 

The  internni  or  Kuperinr  pillar  is  a  broad,  thin,  flat  hand,  which  is  attache<l 
t()  the  front  of  the  body  (d*  the  o.i  [uihis,  interlacing  with  its  fellow  of  the  opp«>- 
site  side  in  front  of  the  symphysis  pubis,  that  of  the  right  side  being  superficial. 

The  external  abdomimil  ring  gives  passage  to  the  spermatic  cord  in  the  malo 
ami  round  ligament  in  ihe  female;  it  is  much  larger  in  men  than  in  women,  on 
account  of  the  large  si/.e  i»f  the  spermatic  cord,  and  hence  the  great  frequeucy 
of  inguinal  hernia  in  men. 

The  interenlumnar  fibres  are  a  series  of  curved  tendinous  fibres  wliich  arch 
acro.ss  the  lower  part  of  the  aponeurosis  of  the  External  <ddiquc.  They  hare 
received  their  mime  from  stretching  across  between  the  two  pillars  of  the  external 
ring;  they  increase  the  strength  of  the  lower  part  of  the  ap<ineurosis  and  prevent 
the  divergence  of  the  pillars  fnmi  one  another.  They  are  thickest  below,  where 
they  are  connected  to  the  outer  third  of  Poupart's  ligament,  and  are  in.serted  inl«» 
the  linea  alba,  describing  a  curve,  with  the  convexity  <lownward.  They  are  much 
thicker  and  stronger  at  the  outer  angle  of  the  external  ring  than  internally,  and 
are  more  strongly  devehqied  in  the  male  than  in  the  female,  These  intercolumnar 
fibres,  as  they  pass  across  the  external  abdominal  ring,  are  themselves  connected 
together  by  delicate  fibrous  tissue,  thus  forming  a  fascia  which,  as  it  is  attacheil 
to  the  pillars  of  the  ring,  covers  it  in,  an<l  is  called  the  intereolumnar fascia.  Thi^ 
intercolumnar  fascia  is  continued  d(twnward  as  a  tubular  prolongation  around  tbff 
outer  surface  of  the  cord  and  testis,  and  encloses  them  in  a  distinct  sheath  ;  henoe 
it  is  also  called  the  external  gpertnatic  faseia.  The  sac  of  an  inguinal  heniia  ill 
passing  through  the  external  abdominal  ring  receives  an  investment  from  the 
intercohtmnar  fkscia. 

If  the  finger  is  introduced  a  short  distance  into  the  external  ring,  and  iheiu  if 
the  limb  is  extended  and  rotated  outward,  the  aponeurosis  of  the  External  obliquf, 
together  with  the  iliac  portion  of  the  fascia  lata,  will  be  felt  to  become  tense  and 
the  external  ring  much  contracted;  if  the  limb  is,  on  the  contrary,  flexed  upon  the 
pelvis  and  rotated  inward,  this  aponeurosis  will  become  lax,  and  the  external  rin^ 
Bufficiently  enlarge<l  t«>  admit  the  finger  with  comparative  ease;  hence  the  ]»atient 
llioiild  always  be  put  in  the  latter  position  when  the  taxis  is  applied  for  the  redac- 
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tion  of  an  inguinal  hernia,  in  order  that  the  abd»»min:il  walls  may  be  relaxed  as 

much  as  posnihle. 

The  aponeunwifi  of  the  Extenial  obUciue  should  be  removed  by  dividing  it  across  in  the  sanie 
(li)>«cti<ni  as  the  external  inciaions,  and  renectiiij!:  it  downvriird  and  outward  :  LTcat  care  is  ri}<juisilt? 
in  >iL'paratini?  it  from  the  ti|>oneurosiR  of  the  niujst'lc  l)eneath.  The  lower  part  of  the  Intfiiial 
oblique  aufi  the  Cremaater  are  thwi  exposed,  t(»gerher  with  the  inguiual  t-anal.  which  mtitains 
the  spcTumtie  oord  (Fij?.  622).  Tlu"  luode  <i>f  iiisortiou  of  Fuui>art'8  and  i»iuil>t'ruut  s  hiraUR-ntd 
into  the  ♦«  pubis  should  also  be  uxaujiued. 

Poupart's  ligament^  or  the  crural  arch,  is  the  loner  bolder  of  the  aiioneuroftis 
of  the  External  obliiiue  muscle,  which  extends  from  the  anterior  superior  spine  of 
the  ilium  to  the  spine  <tf  the  o8  pubis.  From  thi^i  latter  point  it  is  reflected 
outward  tu  be  attached  to  the  i>ectiueul    line  for  about  half   an  iuch»  forming 
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Fio.  «}22,— Iiifftiinul  licrnift.  showing  tln>  tutcmal  oblique,  Crvmnster,  «iuJ  spennatjr  ranftl. 

Gimbernut's  ligatnent.  Its  general  direction  is  curved  <lo\vnward  toward  the 
thigh,  where  it  is  continuous  with  the  fascia  lata.  It8  outer  half  is  rounded  and 
obliijue  in  direction  ;  its  rniter  half  gradually  widens  at  its  attachment  to  the  os 
pubi.s',  i»  more  horizontal  in  direction,  and  lies  beneath  the  spermatic  cord. 

Oiinberaat'g  ligament  (Fig.  029)  is  that  portion  of  the  External  oblique  muscle 
which  is  reflected  downward  and  outward  from  tlie  spine  of  the  ns  pubis  to  be 
inserted  into  the  pectineal  line.  It  is  about  half  an  inch  in  length,  larger  in  the 
male  than  in  the  female,  almost  horizontal  in  direction  in  the  erect  posture,  and 
of  a  triangular  form,  with  the  base  directed  <»utwar«l.  Its  base  or  outer  margin  is 
concave,  thin,  and  sharp,  and  lies  in  contact  witli  tlie  crural  sheath,  forming  the 
inner  boundary  of  the  crural  ring  (see  Fig.  t^30).  Its  a])ex  corresponds  to  the 
spine  of  the  os  pubis.  Its  posterior  margin  is  aftached  to  the  pectineal  line,  and 
is  continuous  with  the  pubic  jiorlifm  of  the  fascia  lata.  Its  anterior  margin  is 
continuous  with  Poupart's  ligament. 

The  triangular  ligament  of  the  abdomen  is  a   band   of  ten<linous  ^Isvv^'ss.  vsS.  -k 
triangular  shape,  which  is  attached  by  its  apex  to  the   ]>ect"vwii'A\\w^,  ^Vtx^  \v\'*. 
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cnntiTjKous  with  Gimbernat'a  ligament.      It  past!ie8  inward  beneath  the  s|>e 
t'onl,  aii»l  expaiuls  into  a  somewhat  fan-i*hapef!  fascia,  lying  behiinl  the  inner 
uf  the  external  abdominal  rin^  and  in  front  of  the  conjoined  tendon,  and  inter) 
with  the  ligament  of  the  other  si<le  at  the  linca  alba. 

The  Internal  obliQue  muscle  has  been  |ireviously  described  (page  453).  Tlii> 
part  which  i«  now  exjKJsed  is  partly  muscular  and  partly  tendinous  in  structurv. 
Those  fibres  whieh  ari«e  from  Poupart's  ligament,  few  in  niiuiber  and  paler  m 
color  than  tlie  re.st,  aiTb  downward  and  inward  acrosfi  the  spermatic  cord,  bikI. 
becoming  tendinous,  are  in4serte<i,  conjointly  with  those  of  the  Transversalis,  into  the 
crest  of  the  cpg  pubis  and  pectineal  line,  forming  what  is  known  as  the  conjoineii 
tendon  of  the  Internal  obliipie  and  Transversalis.  This  tendon  is  inserted  inime-^ 
diately  behind  the  external  abd<nninal  ring,  serving  to  protect  what  would  othei 
wise  be  a  weak  pwint  in  the  abdominal  wall.  Sometimes  this  tendon  is  insufficicnl 
to  resist  the  pressure  from  within,  and  is  carried  forward  in  front  of  the  protrusim 
through  the  external  ring,  f<u'ming  one  of  the  coverings  of  direct  inguinal  hemis. 
i»r  the  hernia  forces  its  way  through  the  fibres  of  the  conjoined  tendon. 

The  Crema4ster  is  a  thin  muscular  layer  C(mipoaed  of  a  number  of  fa»»ciculi 
which  arise  from  the  middle  of  Poupart's  ligament  at  the  inner  side  of  the  Intern»l 
obli<jue,,  being  connected  with  that  muscle  an<l  also  occai*ionally  with  thi' 
Trans versalis.  It  [►asses  along  the  outer  side  of  tiie  spermatic  cord,  descends  >»ith 
it  through  the  external  ring  upon  the  front  and  sides  of  the  cord,  and  forni!^  a 
series  of  loops  which  differ  in  thickness  and  length  in  diflerent  subjects.  Those 
at  the  upper  part  of  the  c<ud  are  exceedingly  short,  but  they  become  in  succession 
longer  and  longer,  the  longest  reaching  down  as  low  as  the  testicle,  where  a  few 
are  inserted  into  the  tunica  vaginalis.  These  loops  are  united  together  by  areolar 
tissue,  and  form  a  thin  covering  over  the  con!  and  testis,  the  faaria  rreiungieri^'i. 
The  fibres  ascend  along  the  inner  side  of  the  cord,  and  are  inserted  by  a  suudl 
p<»intcd  tendon  into  the  crest  of  the  os  pubis  and  front  of  the  sheath  of  \hv  Kect»n 
muscle. 

It  will  be  observed  that  the  origin  and  insertion  of  the  Cremastti   i^  jocciiiol 
similar  to  that  of  the  lower  fibres  of  the  Internal  oblique.     This  fact  afford*  an  easj 
explanation  of  the  manner  in  which  the  testicle  and  cord  »re  invested  by  thisniuscl 
At  an  early  period  <>f  fietal  life  the  testis  is  placed  at  the  lower  and  back  part  of 
abd«uninal  cavity,  htit   during   it^   descent    toward   the  scmttim,  which  takes  p]» 
before  birth,  it  passes  beneath  the  archecl  bfU'der  of  the  Internal  oblique.      In 
passage  beneath  this  muscle  some  fibres  are  derived  from   its  lower  part  wli 
aceomfrany  the  testicle  an<l  cord  into  the  scrotum. 

It  occasionally  happens  that  the  loops  <d' the  Cremaster  surround  the  cord.  s<»i 
lying  behind  as  well  as  in  front.      It  is    probable    that    under   these  circum*ifa 
the  testis  in  its  descent  passes  through,  instead  of  beneath,  the  fibres  of  the  Intern 
obIi4jue. 

In  the  descent  of  an  obliipie  inguinal    hernia,  which  take**  the  same  course 
the  spermatic  cord,  the  Cremaster  muscle  fiu-nis  fine  of  its  coverings.      This  mui 
becomes  largely  developed  in  cases  of  hydrocele  and  large  old  scrotal  herniae. 
such  muscle  exists  in  the  female,  but  an  analogous  structure  is  develope<l  in  th 
cases  where  an  obliipie  inguiinil  hernia  descends  beneath  the  margin  of  the  Intenii 
oblique. 

The  Internal  oblif|ue  should  be  detached  from   Poupart's  ligament,  separated  fix)ni 
Tninjiverssilis  (u  ihe  stuue  extent  as  iu  the  previoHs  incisions,  and  reflected  inward  on  xu  i 
sheath  of  the   Kwtus  (Kig,  62.5).     The  eireuraflex  iliac  vessels,  whieii   lie  betwiHin  ihes*.- ik 
muK'leH,  funn  a  valuable  gui<le  to  their  separation. 

The  TransversaUs  muscle  has  been  previously  described  (page  455).     The  |«rt 
which  is  now  exposed  is  partly  muscular  and  partly  tendinous  in  structure  ;  thjl" 
portion  arises  from  the  outer  third  of  Poupart's  ligament,  its  fibres  curve  d» 
ward  and  inward,  and  are  inserted,  together  with  those  of  the  Internal  oblitfti 
into  the  lower  part  of  the  linea  alba,  into  the  crest  of  the  os  pubis  and  pectiniH 
line,  forming  what  is  known  as  the  conjoine<l  tendon  of  the  Internal  obliqi 
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Transversalis.     Between  the  lower  border  of  ibis  muscle  and  Poupart's  ligament 

a  space  is  left  in  which  is  seen  the  fascia  transversalis. 

The  mgruinal  or  spermatic  canal  contains  the  spermatic  cord  in  the  male  and 
the  round  ligament  in  the  female.  It  is  an  oblique  canal,  about  an  inch  and  a  half 
in  length,  directed  downward  and  inward  and  placed  pnrallel  with,  and  a  little 
above,  I*oupart's  ligament.  It  commences  above  at  the  internal  abdominal  ring, 
which  is  the  point  where  the  cord  enters  the  spermatic  canul,  and  tei-minates 
below  at  the  external  ring-  It  is  bounded,  in  front,  by  the  integument  and 
superficial  fascia,  by  the  aponeurosis  of  the  External  oblique  throughout  its  whole 
length,  and  by  the  Internal  oblique  for  its  outer  third  ;  behmd,  by  the  triangular 
ligament,  the  conjoined  tendon  of  the  Internal  oblique  and  Transversalis.  trans- 
versalis fascia,  ami  the  subperitoneal  fat  and  peritoneum  ;  above,  by  the  arclied 
&  fibres  of  the  Internal  oblique  and  Transversalis  ;  bt'loWy  by  the  union  of  the  fascia 
I      transversalis    with  Ponpart's  ligament.      That    form   of  protrusion  in  which    the 

*  Intmtal 

abdominal  i-ing. 

Epigastric  a\-tfry.  -/— ' 


Fig.  623.— IngiiinAl  hernift  showlox  the  TransverMlls  muscle,  the  tninxverMilis  flucia,  and  the  ttiternat 
nlvdominal   ring. 

intestine  follows  the  course  of  the  spermatic  cord   along  the  spermatic  canal  is 
called  ohlif^ut-  inffitinftf  hernia. 

The  fascia  trans veraalis  is  a  thin  aponeurotic  membrane  which  lies  between 
the  inner  surface  of  the  Transversalis  muscle  and  the  peritoneum.  It  forms  part 
of  the  general  layer  of  fiiiscia  which  lines  the  interior  of  the  abdfuninal  anfl  (lelvic 
cavities,  and  is  directly  continuous  with  the  iliac  and  pelvic  fasciae. 

In  the  inguinal  region  the  transversalis  fascia  is  thick  and  dense  in  structure, 
and  joined  by  fibres  from  the  aponeurosis  of  the  Transversalis  muscle  :  but  it 
becomes  thin  and  cellular  as  it  ascends  to  the  Diaphragm.  Below,  it  has  the 
following  attachments  :  external  to  the  femoral  vessels  it  is  connected  to  the 
posterior  margin  of  Poupart's  ligament,  and  is  there  continuous  with  the  iliac 
fascia.  Internal  to  the  vessels  it  is  thin,  and  attached  to  the  os  pubis  and  pectineal 
line  behind  the  conjoined  tetidf>n,  with  which  it  is  united;  and.  corresponding  to 
the  points  where  the  femoral  vessels  pass  into  the  thigh,  this  fascia  descends  lo. 
front  of  them,  forming  the  anterior  wall  of  the  crural  sheath.     '\V«t  %A^x\ssa.\x<:,  v^wt^ 
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iu  the  male  un<i  the  round  litjament  in  tht^  feumle  pass 
point  whci-p  tlif y  pass  tlirnugh  is  called  the  internal  or  de© 
opening  is  nut  visibk-  externally,  owing  to  a  prolongation  o 
on  tliese  structures,  fortniog  the  inrundibuliform  process. 

The  internal  or  deep  abdominal  ring  is  situated  in 
midway  between  the  anterior  superior  spine  of  the  ilium  a 
and  about  half  an  inch  above  Poupart's  ligament.  It 
extremities  mI"  the  oval  direeteil  upward  and  d*nviiward; 
fereut  subjects,  and  is  miicb  larger  in  the  male  than  in  the 
rtbr>ve  and  externally  by  the  arched  fibres  <d"  the  Transvei 
internally  by  the  deep  epigastric  vessels.  It  transmits  tl 
male  anrl  the  round  ligament  iu  the  female.  From  it) 
funnel-shaped  membrane,  the  htfundihuHforin  fa^fia,  is  c< 
and  testis,  enclosing  them  in  a  distinct  pouch.  When 
inguinal  heiiiia  passes  through  the  internal  av  deep  abdot 
buliform  ))roce8s  fif  the  transversal  is  taseia  fru'ms  one  of  i( 

The  Subperitoneal  Areolar  Tissue. — Between  the  fa«ci 
peritoneum  is  a  ipuintity  of  loose  Jireolar  tissue.  In  8oe 
siderable  ihickne-ss  and  loaded  with  adipose  tissue.  Oppa 
is  continued  rouml  the  surface  of  the  cord,  forming  a  loos 

The  di't'p  I'p/f^ffHtrir  nrtert/  ar'nii^s  frtun  the  external  iltai 
Poupart's  ligament.  It  at  first  descends  to  reach  this  ligj 
obli<juely  along  the  inut-r  margin  of  the  internal  or  dee 
between  the  transversaPw  fascia  and  the  perit<meum,  and 
the  transversalis  fascia  and  enters  the  sheath  of  the  Keeti 
seniilnnar  fold  »>f  Douglas.  Conseipiently  the  deep  epiga. 
important  relation  to  the  internal  abdominal  ring  as  it  l 
anil  inward  from  its  origin  from  the  external  iliac.  In  tl 
lies  along  the  lower  and  inner  margin  of  the  interna 
commencement  of  the  spermatic  cord.  As  it  winds  roum 
ring  it  is  crossed  bv  the  vas  deferens  in  the  male  and  bv  t 
female. 

The  peritoneum,  corresponding  to  the  inner  surface  of  tl 
a  well-nnirkeil  depressirui.  the  dv\rth  of  which  varies  in  di 
fibrous  band  is  continued  from  it  along  the  front  of  the  eon 
and  becomes  nltinmtely  lost.  This  is  the  remains  of  t 
which,  in  the  fcetiis,  accompanies  the  cord  and  testis 
obliteration  of  which  commences  soon  after  birth.  In  soi 
can  only  be  traced  a  shru't  distance,  but  occasionally  it  ra 
cord,  as  far  as  the  upper  end  of  the  tunica  vaginalis, 
peritoneum  is  lUily  closed  at  intervals  and  presents  a  sacc 
single  pouch  may  extend  along  the  whole  length  of  the  cc 
above,  or  the  pouch  may  be  directly  continuous  with 
opening  at  its  up[ier  part. 

In  the  female  (in  the  foetus)  the  peritoneum  is  also  pn 
tubular  process  for  a  short  distance  into  the  inguinal  eana 
the  canal  of  Nuck.    It  is  generally  obliterated  in  the  adult, 
pervious  even  in  aihanced  life.      It  is  analogoii.**  to  the 
accompanies  the  descent  of  the  testis. 
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Ingninal  hernia  is  that  form  of  protrusion  which  ma 
abdomen  in  the  inguinal  region. 

There  are  two  principal  varieties  of  inguinal  hernia — 
internal  or  direct. 

External  or  oblique  inguinal  hernia^  the  more  freijuei 


d 
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panie  course  as  the  spermatic  cord.     It  is*  calle4  txtenuil  from  the  neck  of  the  sac 
being  on  the  outer  or  iliac  .side  of  the  deep  epiujfistric  artery. 

Ittternttl  or  ^Urevt  iitf/nifiaf  /it-niia  does  not  follow  the  same  course  i»»  the  cord, 
but  protrudes  through  the  abdominal  wall  on  the  inner  or  pubic  side  of  the  deep 
ejiigastrie  artery. 

ObHque  Ingpunal  Hemia. 

In  oblique  ingumal  bemia  the  intestine  escapes  from  the  abiloniimil  cavity  at 
the  internal  ring,  pushing  before  it  a  pouch  of  peritoneum,  which  forms  the  hernial 
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Fir..  B24.-Ol»I!«iHe  liijfuinttl  hemi«,  showing  Its  various  eoverliips.    iFrmn  a  pri^piirntion  in  tlio  Mui^cutu  of 
the  Royal  <.*i»llii!»{e  mI  Sur>fe<in».i 

gac  (Fig.  625,  a).  As  it  enters  the  inguinal  canal  it  receives  an  investment  from 
the  subserous  areolar  tissue,  and  is  enchtsed  in  the  iufnmlibulifrrrin  process  of  ihe 
trnnsversalis  fascia.  In  passing  ulong  the  ingiiinsil  canal  it  displaces  iqmard  ihe 
arched  fibres  of  the  Transversalis  and  Internal  ol)li*jue  inuselcs,  und  is  surrounded 
by  the  fibres  id'  the  Cremaijter.  It  then  jiasses  abmg  the  front  of  the  cord,  and 
escapes  from  the  inguinal  canal  at  the  external  ring,  receiving  an  investment  from 
the  intercolumnar  fascia.  Lastly,  it  descends  into  tlie  scrotum,  receiving  coverings 
froiu  the  superficial  fascia  ami  the  integument. 

The  coverings  *4'  this  form  «d*  hernia,  after  it  has  passed  through  the  exierniil 
ring,  are.  frrun  without  inward,  the  integument,  superficial  fascia,  intercohnunar 
fascia,  Ciemaster  mu.scle.  infiindibiiliform  fa.scia,  subserous  areolar  tissue,  and 
peritoneum. 

This  form  of  hernia  lies  in  front  of  the  vessels  of  the  %^«ns\"A.ViR.  <s»x^  "««»^ 


DIRECT  INGUINAL    HERNIA, 


1U71 


vcraalia ;  or  at  the  iiiternul  ring,  most  frequently  in  tlie  latter  situation.  It'  it  is 
situated  at  the  external  ring,  the  division  of  a  few  filires  at  one  point  of  \\s 
circumference  is  all  that  is  necessary  f<>r  the  replacement  of  the  hernia.  If 
in  the  inguinal  canal  or  at  the  internal  ring,  it  may  he  necessary  to  divide  the 
afioneuro.sis  of  the  External  obliijue  so  as  to  lay  ojjen  the  inguinal  canal.  In 
dividing  the  stricture  the  direction  of  the  incision  shoidtt  be  upward. 

When  the  intestine  passes  along  the  sjiermatic  canal  and  esca])es  fiom  the 
external  ring  into  the  scrotunu  it  is  called  rompfeff  ohlt'tfue  i/nfUitKif  or  ncrotal 
fn'rnitf.  If  the  intestine  does  not  esca]>e  from  the  external  ring,  hut  is  retained 
in  the  inguinal  canal,  it  is  called  ineompfete  int/uhtaf  ht'ntiti,  or  hubonncele.  In 
each  of  these  cases  the  coverings  which  invest  it  will  depend  upon  the  extent  to 
which  it  descends  in  the  ingriinal  canal. 

There  are  some  other  varieties  of  oblique  inguinal  hernia  dcjiending  upon  con- 
genital defectii  in  the  processus  vaginalis.  The  testicle  in  its  descent  from  the 
abdomen  into  the  scrotum  is  accompanied  by  a  pcujcli  of  peritoneum,  which  about 
the  period  of  birth  becomes  shut  off  from  the  general  peritoneal  cavity  by  a  closure 
of  that  porti4m  of  the  pouch  which  extends  from  the  internal  abdtuninal  ring  to 
near  the  u[>per  part  of  the  testicle,  the  lower  portion  of  the  pouch  remaining  per- 
sistent as  the  tunica  vaginalis.  It  would  appear  that  this  closure  commences  at 
two  points — viz.  at  the  internal  ahdonnnal  ring  and  at  the  toji  of  the  ej>ididymia — 
and  gradually  extends  until,  in  the  normal  comlition,  the  whole  of  the  inter- 
vening portion  is  converted  into  a  fibrous  cord.  From  failure  in  the  completion 
of  this  prticesa  variations  in  the  relation  of  the  hernial  protrusion  to  the 
testicle  and  tunica  vaginalis  are  produced,  which  constitute  distinct  varieties 
of  inguinal  hernia,  and  which  have  received  separnte  names  ami  are  of  surgical 
itupoi-tunce.  These  are  congenital,  infantile,  encysted,  iinil  hernia  of  the  funicu- 
lar process. 

Congenital  Hernia  (Fig.  t)25,  r). — Where  the  pouch  of  peritoneum  which 
accompanies  the  cord  and  testis  in  its  descent  remains  patent  throughout  and  is 
unclosed  at  any  point,  the  cavity  of  the  tunica  vaginalis  communicates  directly 
wiih  the  peritoneum.  The  intestine  descends  along  this  pouch  into  the  cavity  of 
the  tunica  vaginalis,  which  constitutes  the  sac  of  the  hernia,  and  the  gut  lies  in 
Contact  with  the  testicle. 

Infantile  and  Encysted  Hernia, — Where  the  ponch  of  peritoneum  is  occluded 
at  the  internal  ring  only,  sjnd  remains  patent  throughout  the  rest  <d'  its  extent, 
two  varieties  of  oblujue  inguinal  hernia  may  be  produced,  which  have  received 
the  names  of  infantile  and  encysted  hernia.  In  ihe  iaffntttlr  form  (Fig.  iVl'y,  c) 
the  bowel,  pressing  upon  the  septum  and  the  peritoneum  in  it.<  immediate 
neighborhood,  causes  it  to  yield  and  form  a  sac,  which  descends  beliincj  the 
tunica  vaginalis,  so  that  in  front  of  the  bowel  there  are  three  layers  of  per- 
itoneum^  the  two  layers  of  the  tunica  vaginalis  and  its  ow*n  sac.  In  the  ciuu/sted 
form  (Fig.  *>'25,  i>)  pressure  in  the  same  position — namely,  at  the  occluded  spot  in 
the  pouch — causes  the  septum  to  yield  and  form  a  inw  wliicii  projects  ft}foiun\  not 
fu'ftinti  the  tunica  vaginalis,  as  in  the  infantile  form,  anil  thus  il  constitutes  a  sac 
within  a  sac,  so  that  in  front  of  ilie  bowel  there  are  two  layers  of  peritoncuju — one 
layer  of  the  tunica  vaginalis  and  its  own  sac. 

Hernia  into  the  Funicular  Process  (Fig.  625,  e). — Where  the  pouch  of  perito- 
neum  is  occluded  at  the  lower  point  only — thnt  is.  just  above  the  testicle — the 
intestine  descends  into  the  pouch  of  peritoneum  as  far  as  the  testicle,  but  is  pre- 
vented from  entering  the  sac  of  the  tunica  vaginalis  by  the  septum  which  has 
forme<l  between  it  and  the  pouch,  so  that  it  resembles  the  congenital  tVu'm  in  all 
respect.s  except  that,  instead  of  enveloping  the  testicle,  that  body  can  be  felt 
below  the  rupture. 

Direct  Inguinal  Hernia. 

In  direct  inguinal  hernia  the  protrusion  makes  its  way  through  some  \ja.vv  v>^ 
the  abdouiiual  wall  iuierual  to  the  epigastric  artery. 
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At  the  lower  part  of  the  abdominal  wall  is  a  triau<t!;ul}ir  Hjtace  {JfrHttt'lhiw^r 
tn'iini/f*')  boiiiidtHi  externsilly  liy  tbc  cleep  epigastric  artery,  internally  by  ibe 
mart^in  of  the  Kectus  uiuscle,  below  by  Po«[iart's  lifiamenl.  The  conjoined 
tendon  is  stretched  across  the  inner  two-tbirds  nf  ihis  space,  the  remaining 
portion  of  the  space  having  rmly  the  subperitoneal  areolar  tissue  and  the  trans* 
versalis  fa.scia  between  the  peritoneum  and  the  aponeurosis  of  the  External 
obIi([ue  muscle. 

In  some  eases  the  hei'uial  protrusion  escapes  from  the  alulomen  rui  the  outer 
side  of  the  conjoiueil  Icndoii,  pushing  bcfoie  it  the  peritoneuui,  the  subscrriug 
areobir  tissue,  and  the  transvcrsalis  fascia.  It  tlien  enters  the  in<;uinal  canal, 
passing  along  nearly  it.s  whole  length,  and  finally  emerges  from  the  external  rinp, 
receiving  an  investment  from  the  jntercolimrnar  fascia.  The  e.f»vering«  of  this 
form  of  hernia  are  precisely  simibir  to  those  investing  the  oblitjue  form,  with  the 
insignificant  difference  that  the  infundiljidiforiu  fascia  is  replaee<l  bv  a  portion 
ilerived   from  the  grncral   layer   uf  the  fascia  transversulis. 

In  other  cases — and  this  is  the  more  freijuent  variety — the  hernia  is  either  ff»rc<Hi 
through  the  fibres  of  the  conjoined  tendon  or  the  tendon  is  gradually  diKtendeil  in 
front  of  it  so  as  to  form  a  complete  investment  for  it.  The  intestine  then  enters 
the  lower  end  of  the  inguinal  canal,  escapes  at  the  external  ring  lying  on  the 
inner  side  of  the  conl,  and  rcceiAcs  additional  ctnerings  from  the  superficial  fascia 
and  the  integuuieut.  This  form  of  heiiiia  has  the  same  coverings  as  tlu'  obtitfue 
variety,  excepting  that  the  conjoined  tend<n)  is  suhsiituteil  for  the  ('remaster,  and 
the  inf(intlibidit"iirm  fascia  is  replaced  by  a  ptjrtiou  derived  from  the  geio ml  I;.».r 
of  the  fiiscia  trans  versalis. 

The  difference  between  the  position  of  the  neck  of  the  sac  in  ihvf^v  «\v..  i.tui" 
of  direct  inguinal  hernia  has  been  referred,  v\itb  some  {irobability,  t<»  a  «liftereu<T 
in  the  relative  |>*>sitions  of  the  (dditeniied  hypogastric  artery  ami  the  deep 
epigastric  artery.  When  the  course  of  the  obliterated  hypogastric  urierv  cor- 
responds pretty  nearly  with  that  of  the  det'p  epigastric — which  is  reganled  as  thr 
normal  arrangement — the  projection  of  these  arteries  toward  the  envily  of  thf 
abdomen  produces  two  foss:e  in  the  pcritcmeuui.  The  bott(»m  <d' the  external  foss* 
of  the  perit<*neum  corresponds  t*>  the  |n»sition  of  the  intermd  abdomitial  ring,  and 
a  hernia  which  distends  and  pushes  out  the  peritrmeum  lining  this  fosi^a  is  an 
obli<|ue  hernia.  When,  <ni  the  other  hand,  the  fdditerated  bypt.gnsirie  artery  lies- 
considerably  to  the  inner  side  of  the  deej)  e[iigMstric  artery,  corresponding  to  the 
outer  tnurgin  of  the  conjoined  tendon,  it  divides  the  triangle  of  Hesselbach  into 
two  parts,  so  that  three  depressions  will  be  seen  on  the  inner  surface  of  the  lower 
part  of  the  abd  uuiual  wait — viz.  an  external  one,  on  the  outer  si<le  of  the  deep 
epigastric  artery  ;  a  middle  one,  between  tFie  deep  epigastric  and  tlie  obliterateil 
hypogiustric  arteries;  and  an  internal  one.  on  the  inner  side  of  the  old iteraK-d 
bypogjLstric  artery.  In  such  a  case  a  hernia  nuiy  distend  ami  push  ont  tht- 
peritoneum  forming  tiie  bottom  of  cither  fossa.  When  the  hernia  distends  and 
pushes  otit  the  peritoneum  forming  tlie  bottom  of  the  external  fossa,  it  is  an  obliipie 
or  external  inguinal  hernia. 

When  the  hernia  distends  and  pushes  out  the  perittutenm  forming  the  bottom 
of  either  the  middle  or  the  internal  fossa,  it  is  a  direct  or  internal  hernia. 

The  anatomical  difference  between  these  two  forms  of  diret?t  nt  internal 
inguinal  hernia  is  that,  when  the  hernia  protrudes  through  the  niirldle  fossa — that 
is.  the  fossa  between  the  dee|>  epigastric  and  the  obliterated  hypogastric  arteries — 
it  will  enter  the  upper  part  of  the  inguinal  canal;  cimserpienlly  its  covermgs  will  be 
the  same  as  those  <d'  an  obli^jue  hernia,  with  the  insignificant  difference  that  the 
infnndibuliforni  fascia  is  rcjdaced  by  a  portion  ilerived  from  the  general  layer  of 
the  ftiseia  transvei-salis,  wberea-s  when  the  lo^rnia  protrmles  through  the  internal 
fossa  it  is  either  forced  through  the  fibres  of  the  conjoined  tendon  or  the  tendon  t» 
gradually  distended  in  fnuit  of  it  so  as  to  form  a  complete  investment  for  it,  Tbe 
intestine  then  enters  the  lower  |>art  of  the  inguinal  canal,  and  escapcis  firoai  tbe 
external  abdominal  ring  lying  on  the  inner  side  of  the  cord. 
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Thig  form  of  hernia  has  the  same  coverings  as  the  obrKjue  varietv,  excepting 
that  the  conjoined  tendon  is  substituted  for  the  Cremaster,  and  the  infandibuli- 
form  fascia  is  replaced  by  a  portion  derived  from  the  general  layer  of  the  fascia 
transversalis. 

The  seat  nf  stricture  in  both  varieties  of  direct  hernia  is  most  frequently  at  the 
neck  of  the  sac  or  at  the  external  ring.  In  that  foi-m  of  hernia  which  perforates 
the  conjoined  tendon  it  not  unfre(|uently  occurs  at  the  edges  of  the  tis>:ure  through 
which  the  gut  passes.  In  dividing  the  stricture  the  incision  should  in  all  cases  be 
directed  upward.^ 

If  the  hernial  protrusion  passes  into  the  inguinal  canal,  but  does  not  escape 
from  the  external  abdominal  ring,  it  forms  what  is  called  incompletr  direct  hernia. 
This  form  of  hernia  is  usually  of  small  size,  and  in  corpulent  persons  very  dithcult 
of  detection. 

Direct  inguinal  hernia  is  of  much  less  frequent  occurrence  than  the  oblique, 
their  comparative  fretjuency  being,  according  to  Cloquet,  as  one  to  five.  It  occurs 
far  more  frequently  in  men  than  in  women,  on  account  of  the  larger  size  of  the 
external  ring  in  the  former  sex.  It  differs  from  theobliijue  in  its  smaller  size  and 
globular  form,  dependent  most  probably  on  the  resistance  offered  to  its  progress  by 
the  transversalis  ftiscia  and  conjoined  tendon.  It  differs  also  in  its  position,  being 
placed  over  the  os  pubis  and  not  in  the  coui*se  of  the  inguinal  canal.  The  deep 
epigastric  artery  runs  on  the  outer  or  iliac  side  of  the  neck  of  the  sac,  and  the 
8j)erraatic  cord  along  its  external  and  posterior  side,  not  directly  behind  it,  as  in 
oblique  inguinal  hernia. 

FEMORAL   HERNIA. 

The  dissection  of  the  parts  comprised  in  the  anatomy  of  femoral  hernia  should  be  per- 
formed, if  possible*  upon  a  female  subjeet  Iree  from  fat,  Tiie  subitt-t  should  lie  U|ton  its  back  : 
a  hWk  is  firMt  placed  under  the  peU'is,  the  thigh  everted,  iuia  ihc  knee  sli^hlly  bent  and 
retained  in  this  position.     An  itiei-sion  should  thenne  made  irom  tlie  untertor  su])erior  spinous 

f>ronc8s  of  llie  ihum  aloiijr  Pouparfs  ligament,  to  the  symphysis  nuhi.s :  a  set'tnid  incision  .should 
je  cjirried  tran-sversely  across  the  thigh  about  six  inche.s  Deiieath  the  preceding;  and  these  arc 
to  be  connected  together  by  a  vertical  one  carried  along  the  inner  side  of  the  (high.  Thcs*? 
several  incisions  should  di\  ide  niorely  the  integument ;  this  is  to  be  rejected  outward,  when  the 
sui>erficial  fascia  will  be  expojied. 

The  superficial  fascia  forms  a  continuous  layer  over  the  whole  of  the*  thigh, 
consisting  of  areolar  tissue,  containing  in  its  meshes  much  fat,  ami  capable  of 
being  separated  into  two  or  more  layers,  between  which  are  found  the  superficial 
vessels  and  nerves.  It  varies  in  thickness  in  different  parts  of  the  limb.  In  the 
groin  it  is  thick,  and  the  two  layers  are  .separated  from  one  another  by  the  super- 
ficial inguinal  lymphatic  glands,  the  internal  saphenous  vein,  and  several  smaller 
vessels.  One  of  these  layers,  the  superficial,  is  continuous  with  the  superficial 
fascia  of  the  abdomen. 

The  superficial  layer  should  Ix^  detached  by  dividing  it  acrt>8s  in  the  same  direction  as  the 
external  incisions ;  its  removal  will  be  lacihtated  by  commencing  at  the  kiwer  and  inner  angle  of 
the  fspace,  detaching  it  at  first  frnjn  th«  frnnt  of  the  internal  sapljenuus  vein,  and  diswcting  it 
off  tVom  the  anterior  siuri'rice  of  that  vessel  and  its  tributaries:  it  should  then  lie  reflected  out- 
ward in  the  same  manner  us  the  integumejit.  The  cutiuieous  vessels  and  nerve.s  and  snperficial 
inguinal  glands  are  then  exposed,  lying  ii|>on  the  deep  layer  of  the  siipcrticial  fas<-ia.  These  are 
the  internal  saphenous  vein  and  the  superficiid  epigastric,  superficial  eirciim  flex  iliac,  and  super- 
fieial  external  pudtc  vessels,  as  well  aa  numerous  lymphatics,  a.scending  with  the  saphenous  vein 
to  the  inguinal  glands.  « 

The  internal  or  loiuj  saphenous  vein  ascends  along  the  inner  side  of  the  thigh, 
and,  passing  through  the  saphenous  opening  in  the  fascia  lata,  terminates  in  the 
femoral   vein  about  an  inch  and  a  half  below  Poupart's  ligament.     This  vein 

'  In  all  cases  of  inguinal  hemifl,  whether  oblioue  or  direct,  it  is  proper  to  divide  the  stricture 
directly  upward  :  the  reason  of  this  is  ohvioiLS  for  by  cutting  in  lliis  direction  the  incision  h  made 
paralk'l  to  the  deep  cpigai^tric  artery— either  external  to  it  in  the  oblique  variety,  or  iiiteni.Hl  lo  it  in 
the  direct  form  of  hernin— and  thik  all  ch.ince  of  wounding  the  vessel  in  avoidwl.  If  the  incision 
was  made  outward,  the  artery  might  be  diviiled  if  the  liernia  w:ts  direct  ;  and  if  made  inwttid^vV'»<s«W'^»- 
stand  an  e<jual  clumce  of  injury  if  the  cose  wsu  one  of  oblique  inguinal  hernia. 
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receives    at    the    sa|>henons    opening    the    superficial    epigastric,   the    superficial 
circiimtiex    iliac,  ami  the  suiterficial  external  pudic  veins. 

'X\\e  ^Hptrjiriitl  external  pudic   ^jrfc/// (siij)erior)  ariset*  from  the  inn- 
the   femoral  artery,  and,  after  passing  lhr«iiigh  the  saphenous  o]>euiii_- 
inward  across  the  spermatic  cord,  to  he  distributed   to  the  intej:^ument  on  iIjo 
lower  part  of  the  abdomen,  the  penis  and  scrotum  in  the  male  and  the  labium  ii< 
the  female,  anast<»mosiug  with  hranehen  of  the  internal  pudic. 

The  suptrficial  f/d</aHtri''  artirif  arises  from  the  femoral  about  half  an  iiii;ii 
below  I'oupart's  ligament,  and,  passing  through  the  saphenous  opening  in  \\w 
fascia  lata,   ascends  ou  to  the   abdomen,    in  the  superficial  fascia  covering  iht 


Fwj.  021— Femoral  hcrnk.    ^Superficial  dlscectfon. 

External  obliijue  muscle,  nearly  as  high  as  the  umbilicus.     It  distributes  hmnolv 

to  the  superficial  iogiiinal  lymphatic  glands,  the  superficial  fascia,  and  rl 

raent,  anastomosing   with   branches  «>f  the  deep  epigastric  and  internal  i  yj 

arteries. 

Tlie  supet'fit'ial  circionfler  iliac  aften/,  ihe  smallest  of  the  cutaneous  branche 
ari.scs  close  to  the  preceding,  and,  piercing  the  fascia  lata,  runs  outward,  paralli 
with  Poupart's  ligament,  as  far  as   the  crest  i>f  the  ilium,  dividing  into 
which  SHpjdy  tfie  superficial  inguinal  lym]»hatic  glands,  the  superficial  ij 
the  integument  of  the  groin,  anastomosing  with  the  deep  circumflex  iliac,  ajid  witi 
tlie  gluteal  and  external  circumflex  arteries. 

The  Superficial  I'etvs. — The  veins  accompanying  these  superficial  arteries 
usually  much  larger  than  the  arteries  :   they  terminate  in  the  internal  or  Ion 
saphenous  vein  at  the  saphenous  opening. 
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The  superficial  int/uinal  hfrnphatic  t^htnth,  placed  immediately  beneath  the 
integument,  arc  of  large  size  and  varv  from  eight  to  ten  in  number.  They  are 
divisible  into  two  groups :  an  upper,  disposed  irregularly  along  Poupart's  ligament, 
which  receive  the  lymphatic  ves*sels  from  the  integument  of  the  scrotum,  penis, 
parietes  of  the  abdomen,  perineal  and  gluteal  regions,  and  the  mucous  membrane 
of  the  urethra;  and  an  inferior  group,  which  surround  the  saphenous  opening  in 
the  fascia  lata,  a  few  being  sometimes  continued  along  the  saphenous  vein  to  a 
variable  extent.  This  latter  group  receive  the  superficial  lymphatic  vessels  from 
the  lower  extremity. 

T'he  ilh-hujuinal  7ierve  arises  from  the  first  lumbar  nerve.  It  escapes  at  the 
external  abdominal  ring,  and  is  distributed  to  the  integument  of  the  upper  and 
inner  part  of  the  thigh — to  the  scrotum  iu  the  male  and  to  the  labium  in  the 
female.  The  size  of  this  nerve  is  in  inverse  proportion  to  that  of  the  ilio-hypo- 
gastric.  Occasioiudly  it  is  very  small,  and  ends  by  p>ining  the  i]io-hypogastric : 
in  such  cases  a  branch  of  the  ilio-hypogastrie  takes  the  place  of  the  ilio-inguinal, 
<»r  the  latter  nerve  may  be  altogether  absent.  The  erural  branch  of  the  (/enito- 
crnral  nerve  passes  along  the  inner  margin  of  the  Psoas  muscle,  beneath  Poupart's 
ligament,  into  the  thigh,  entering  the  sheath  of  the  femoral  vessels,  and  lying 
superficial  and  a  little  external  to  the  femoral  artery.  It  pierces  the  anterior  layer 
of  the  sheath  of  the  vessels,  and,  becoming  superficial  by  passing  through  the  fascia 
lata,  it  supplies  the  skin  of  the  anterior  aspect  of  the  thigh  as  far  as  midway 
between  the  pelvis  and  knee.  On  the  front  of  the  thigh  it  communicates  with 
the  outer  branch  of  the  middle  cutaneous  nerve,  derived  frnm  the  anterior  crural. 

The  deep  ia^tfer  of  the  superficial  fascia  is  a  very  thin  fibrous  layer,  best  marked 
on  the  inner  side  of  the  long  saphenous  vein  and  below  Puupai-t's  ligament.  It  is 
placed  beneath  the  subcutaneous  vessels  audi  nerves,  and  upon  the  surface  of  the 
fascia  lata,  to  which  it  is  intimately  adherent  at  the  lower  margin  of  Pcmpart's 
ligament  It  covers  the  saphenous  opening  in  the  fascia  lata,  is  closely  united  to 
its  circumference,  and  is  connected  to  the  sheath  \A'  the  femoral  vessels  corre- 
sponding to  its  under  surface.  The  portion  <if  fascia  covering  this  aperture  is 
perforated  by  the  internal  saphenous  vein  and  by  numerous  blood-  and  lymphatic 
vessels;  hence  it  has  been  termed  the  cribrifortn  fagcia,  the  openings  for  these 
vessels  having  been  likened  to  the  holes  in  a  sieve.  The  cribriform  fascia  adheres 
closely  both  to  the  superficial  fascia  and  to  tlie  fiiscia  lata,  so  that  it  is  described 
by  some  anatomists  as  a  ]>art  of  the  fascia  lata,  but  it  is  usually  considered  (as  in  this 
work)  as  belonging  to  the  superficinl  fascia.  It  is  not  till  the  cribriform  fnscia  has 
been  cleared  away  that  the  saphenous  opening  is  seen.  s<i  that  this  opening  does 
not  in  ordinary  cases  exist  naturally,  but  is  the  result  of  dissecticm.  A  femoral 
hernia  in  passing  through  the  saphenous  opening  receives  the  cribriform  fascia  as 
one  of  its  coverings. 

The  deep  layer  of  superficial  fascia,  together  with  the  cribriform  fascia,  having 
been  removed,  the  fascia  lata  is  exposed. 

The  Fascia  Lata  has  been  already  described  with  the  muscles  of  the  front  of 
the  thigh  (page  508).  At  the  upper  and  inner  part  of  the  thigh,  a  little  below^ 
Piiuparts  ligament,  a  large  oval-shaped  a]>erture  is  observed  after  the  superficial 
fascia  has  been  cleared  away  ;  it  transmits  the  internal  saphenous  vein  and  other 
smaller  vessels,  and  is  called  the  Mphenou^  frpening.  In  order  the  more  correctly 
to  consider  the  mode  of  f  uniation  of  this  aperture,  the  fascia  lata  in  this  part  of  the 
thigh  is  described  as  consisting  of  two  portiims,  an  iliac  portion  and  a  pubic  |tortion. 

The  iliac  portion  is  all  that  part  of  the  fascia  lata  on  the  outer  side  of  the 
saphenous  opening.  It  is  attached  externally  to  the  crest  of  the  ilium  »nd  its 
anterior  superior  spine  ;  to  the  whole  length  of  Poupart's  ligament  as  far  internally 
as  the  spine  of  theos  pubis ;  and  to  the  pectineal  line  in  conjunction  with  Gimbcrnat's 
ligament.  From  the  spine  of  the  os  pubis  it  is  retlectetl  downward  and  outward, 
firming  an  arched  margin,  the  outer  boundary  or  falciform  process  or  superior 
cornu  of  the  saphenous  opening.  This  margin  overlies  and  is  adheteut  v<>  \Vvi 
anterior  layer  of  the  sheath  of  the  femoial  vessels ;  to  its   ed"^  '\*  'a.vNSiRSyfe^  >^«^ 
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cribriform  fascia,  and  below  it  is  continuous  with  the  pubic  portion  of  the  fiseift 
lata. 

The  pitbic portion  off/n'fdsdtj  htta  is  situated  at  the  inner  .side  f>f  the  saphenous 
opening :  at  the  lower  margin  of  this  aperture  it  is  continuous  with  the  iliac 
portion :  traced  upward,  it  covers  the  surface  of  the  Pectineus,  Adductor  longus. 
and  Gracilis  muscles ;  and,  passing  behind  the  sheath  of  the  femoral  vessels,  to 
which  it  is  cli)sely  united,  is  continuous  with  the  sheath  of  (he  Psoas  and  Ilia4!as 
muscles,  and  is  attached  above  to  the  ilio-pectineal  line,  where  it  becomes 
continuous  with  the  fascia  c*jvering  the  Iliacus  nuiscle.  From  this  description  it 
may  be  observed  that  the  iliac  portion  of  the  fascia  lata  passes  in  front  of  the 
feiuoral  vessels  and  the  pubic  portion  behind  them,  so  that  an  apparent  a(>erttire 
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Fio.  627.— Femoral  hernia,  showing  (kscia  lata  and  saphenoui  opening. 

consequently  exists  between  the  tAvo,  through  which  the  internal  saphenoos  jo 
the  femoral  vein. 

The  Saphenous  Opening  is  an  oval-shaped  ajjcrture  measuring  about  un  ifich 
and  a  half  in  length  and  half  an  inch  in  width.  It  is  situated  at  the  nppvr  and 
inner  part  of  the  front  of  the  thigh,  below  Poupart's  ligament,  and  is  directed 
obliquely  downward  and  outward. 

Its  ouier  martjin  is  of  a  semilunar  form,  thin,  strong,  sharply  defined,  and  lies 
on  a  plane  considerably  anterior  to  the  inner  margin.  If  this  etlge  is  traoed 
upward,  it  will  be  seen  to  form  a  curved  elongated  process,  the  fnlriform  proce*^ 
or  tsiiperior  cornu,  which  ascends  in  front  of  the  femoral  vessels,  and,  cur\nn« 
inward,  is  attached  to  Pimpart's  ligament  and  to  the  spine  of  the  os  pubis  ana 
pectineal  line,  where  it  is  continuous  with  the  pubic  portion.  If  traced  down- 
wanl,  it  is  found  continuous  with  another  curved  margin,  the  concavity  of  which 
is   directed   upward  and  inward :    this  is  the   inferior  coruu   of  the   saphenoui 
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opening,  and  is  blended  with  the  pubic  portion  of  the  fascia  lata  covering  the 
Pectineus  muscle. 

The  inner  boumlary  of  the  opening  is  on  a  plane  posterior  to  the  outer  margin 
and  behind  the  level  of  the  femoral  vessels;  it  is  much  less  prominent  and  defined 
than  the  outer,  from  being  stretched  over  the  subjacent  Pectineus  muscle.  It  is 
through  the  isajdienouB  opening  that  a  femoral  hernia  passes  after  descending  along 
the  crural  canal. 

If  the  finger  is  introduced  into  the  saphenous  opening  while  the  limb  is  moved 
in  different  directions,  the  aperture  will  be  found  to  be  greatly  constricted  on 
extending  the  limb  or  rotating  it  outward,  and  to  be  relaxed  on  flexing  the  limb 
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Fio.  62tt,— Femond  hernia.    lUac  portion  of  fiuscia  lata  romoved,  and  sheulU  of  femoral  vessels  and  femoral 
canal  «xp<]«cd. 

and  inverting  it :  hence  the  necessity  for  placing  the  lirab  in  the  latter  position  in 
employing  the  taxis  for  the  reduction  of  a  femoral  hernia. 

The  iliac  portion  of  the  fascia  lata,  but  not  its  falciform  proce.«i8,  should  now  be  removed  by 
detachinc;  it  frc»m  the  lower  margin  iif  Ptmpart's  lig.tTueat.  tnirefully  dis^swtinir  it  from  the  sub- 
ja«?ent  Htruet ores,  and  tiirnirifj  it  inward,  when  the  sheath  of  the  femoral  vessels  is  exposed, 
descending  beneath  Poupart's  liirament  (Fil'.  028). 

Poupart's  Ligament,  or  the  Crural  Arch,  is  the  lower  border  r.f  the  aponeurosis 
of  the  External  obliijue  muscle,  which  oxtends  from  the  anterior  superior  spine  i>f 
the  ilium  to  the  spine  of  the  os  pubis.  From  this  latter  point  it  is  reflecteil  outward, 
to  be  attached  to  the  pectineal  line  for  about  half  an  inch,  forming  Cfimberuat's 
ligament.  Its  general  direction  is  curved  downward  toward  the  ihigh,  where  it 
is  continuous  with  the  fascia  lata.  Its  outer  half  is  rounded  and  obliijue  in 
direction.  Its  inner  half  gradually  widens  at  its  attnchuicnt  to  the  os  \ml\v*>vi 
more  horizontal  in  direction,  and  lies  beneath  the  spermat'\<i  vivyt^.    ^"eskA-^  "^^^^ 


h. 
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whole  of  [he  space  indiuled  between  the  crural  xwvh  and  innominate  hone  isf 
in  by  the  parts  which  descend  from  the  abdomen  into  the  thigh.  The  oui<;r  half 
of  the  spuce  is  occupied  by  the  Iliacus  and  IVnia  niuseles,  together  with  tin? 
external  eiititneous  and  anterior  cnirul  nerves.  The  jtubic  half  of  the  spnce  \t 
occupied  bj  the  femoral  vessels  included  in  their  sheath,  a  small  ovaH<btt|MHl 
interval  existing  between  the  femoral  vein  and  the  inner  wall  of  the  sheatli. 
which  is  occupied  merely  by  a  little  loose  areolar  tissue,  a  few  lymphatic  ve«wl», 


Punpari  »  hgamfnt.      bmneh     Anterior  crural, 
a/  ftenikh 
erurol. 


Extmal 
ctiianfoiu  nrrr*. 


Iliac  poiiion  of        Shfnih  of 
faada  lata.   \         tf»)uln' 


Femoral  vein. 
Femoral  rinf/. 


Oimheniat' M 
lu]amen( 
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Fio.  629.— Struct  urea  which  paw  beneath  Iht  cniral  anh. 
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and  occasionally  by  a  small  lymphatic  ^land :  this  is  the  crural  ring,  ihrougli 
which   the  gut  descends  in  femoral   hernia. 

Oimbemat's  Ligament  (Fig.  ^30)  is  tliut  part  of  the  aponeurosift  of  the  External 
oblit|ue  muscle  which  is  reflected  ilownwanl  and  cmtward  from  the  spine  of  the 
OS  pubis,  to  be  inserted  intfi  the  iiectiiiea!  line.  It  is  about  half  an  inch  in  length, 
larger  in  the  nuile  than  in  the  female,  aluiost  luoizcmtal  in  direction  in  the  erwit 
posture,  and  of  a  triangular  form,  with  the  base  directed  outwanl.  Its  bau^  or 
outer  margin,  is  concave,  thin,  and  sharp,  and  lies  in  contact  with  the  cruml  sheath. 
Its  apex  corresponds  to  the  spine  of  the  os  pubis.  Its  posterior  margin  is  attacheti 
to  the  pectineal  line,  and  is  continuous  with  the  pubic  portion  of  the  fascia  lata. 
Its  anterior  niarijin  is  continuous  with  I'luipart's  ligament. 

Grural  Sheath. — The  femoral  or  cr«rul  sheath  is  a  continuation  downMrnnl  of 
the  fascite  that  line  the  abdoim-n,  the  transversalis  fascia  passing  down  in  front  uf 
the  femoral  vessels,  and  the  iliac  fascia  tlesceuding  behind  them  ;  these  faaci* 
tire  ilircctly  continuous  on  the  iliac  side  of  the  femoral  artery,  but  a  small  8|>»ce 
the  femoral  vein  and  the  point  where  they  are  continuous  on  the 
that  vessel,  which  constitutes  the  femoral  or  crural  canaL     The 
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femond  sheath  is  closely  a«l)jcrent  to  the  ettntuiuett  vessels  ahout  an  inch  below 
the  saphenous  opening,  being  blemleil  with  the  areolar  sheath  of  the  vessels, 
but  opposite  Ponpart's  ligament  it  is  much  larger  than  is  required  to  contain  them ; 
hence  the  funnel -shaped  form  which  it  presents.  The  outer  border  of  the  sheath 
is  perforated  by  the  genito-crural  nerve.  Its  inner  border  is  pierce<l  by  the  internal 
sa|>henou?i  vein  and  numerous  lymphatic  vessels.  In  front  it  is  covered  by  tlie 
iliac  portion  of  the  fasciit  lata;  and  beliind  it  is  the  pubic  portion  of  the  same 
fascia. 

If  the  anterior  wall  of  the  sheath  is  removed,  the  femoral  artery  and  vein  are 
seen  lying  side  by  side,  a  thin  septum  separating  the  two  vessels,  while  antJther 
septum  may  be  seen  lying  just  internal  to  the  vein,  and  entting  off  a  small  space 
between  the  vein  and  the  inner  wall  of  the  sheath.  The  septa  are  stretched  between 
the  anterior  and  posterior  walls  of  the  sheath,  so  that  each  vessel  is  enclosed  in 
a  separate  compartment.  The  interval  left  between  the  vein  and  the  inner 
wall  of  the  sheath  is  not  filled  up  by  any  structure,  excepting  a  little  loose 
areolar  tissue,  a  few  lymphatic  vessels,  and  occasionally  by  a  small   lymphatic 


'W^JW.--Hernlo.   The  relations  of  the  femoral  nnd  internal  abdominal  rings,  seen  rrom  within  the  atxlo- 
iMn.    Blgbt  side. 

gland:  this  is  the  femoral  or  crural  canal,  through  which  the  intestine  descenils  in 
femoral  hernia. 

Deep  Cniral  Arch. — Passing  across  the  front  of  the  crural  sheath  on  the 
abdouiinal  side  of  P<nipart's  ligament,  and  closely  connected  with  it,  is  a  tliickened 
baud  of  fibres  caileti  the  >h-ep  rrural  urrh.  It  is  apparently  a  tijickening  of  the 
fascia  transversalis,  joining  externally  to  the  centre  of  Poupart's  ligament,  sind 
arching  across  the  front  of  the  crural  sheath,  to  be  inserted  by  a  broad  attachment 
into  the  pectineal  line  behind  the  conjoined  tendon.  In  some  subjects  this 
structure  is  not  very  prominently  marked,  and  not  unfre<juently  it  is  altogether 
wanting. 

The  cmral  canal  is  the  narrow  interval  between  the  femoral  vein  and  the  inner 
wall  of  the  crural  sheath.  It  exists  as  a  distinct  canal  only  when  tin*  sheath  has 
been  separated  from  the  vein  by  dissection  or  by  the  pressure  of  a  hernia  or  tumor. 
Its  length  is  from  a  quarter  to  half  an  inch,  and  it  extends  from  Gimbernat's  liga- 
ment to  the  upper  part  of  the  saphenous  opening. 

Its  anterior  wall  is  very  narrow,  and   formed  by  a   continuation  downward  of 
the  fascia  transversalis,  under  Poupart's  ligament*,  covered  by  the  falciform  ^^c>- 
cess  of  the  fascia  lata. 


1080 


THE  SURGICAL    ANATOMY   OF   HERNIA. 


Its  posterior  wall  is  fornied  bv  a  continuation  downward  of  the  iliac  la.M  in 
covering  the  pubic   portion  of  the  fascia  lata. 

Its  outer  ufa/l  is  formed  by  the  fibrous  septum  separating  it  from  the  inner 
side   of  the  femoral   %'eii]. 

Its  inner  wall  is  formed  by  the  junction  of  the  processes  of  the  tranaveraalii 
and  iliac  fascise,  which  form  the  inner  side  of  the  femoral  sheath,  and  lies  in 
contact  at  its  commencement  with  the  outer  edge  of  Gimbernat's  ligament. 

This  cantil  has  two  orifices — an  ujjpcr  oue,  the  femoral  or  crural  ring,  clostil 
by  the  septum  crunile ;  and  a  lower  one,  the  mphenous  opeuiny^  closctl  by  the 
cribriform  fascia. 

The  femoral  or  crural  ring  (Fig.  ♦ISO)  is  the  upper  opening  of  the  femoral  canal, 
and  leatls  into  the  cavity  of  the  ab<loraeo.  It  is  bounded  in  front  by  Pou|>art')i 
ligament  and  the  deep  crural  arch  ;  behind,  by  the  oh  pubis,  covered  by  the  PectineiM 
muscle  Mtnl  tlie  pubic  ])ortion  of  the  fiii<cia  lata;  internally,  by  the  base  uf 
Gimbernat's  ligament,  the  conjoined  tendon,  the  transverFulis  fascia,  and  the 
deep  crural  arcli ;  externally,  by  the  fibrous  peptum  lying  on  the  inner  side  of  the 
femoral  vein.  The  femiiral  ring  is  of  an  oval  form;  its  long  diameter,  directed 
transversely,  measures  about  half  an  inch,  and  it  is  larger  in  the  female  than  in 
the  male,  which  is  one  of  the  reasons  of  the  greater  freK^iiency  of  femoral  herDJa 
in  the  former  sex. 

Pomtiun  of  Parts  around  the  Rituj. — The  spermatic  cord  in  the  male  and  round 
ligament  in  the  female  lie  iuimediately  above  the  anterior  margin  of  the  feinoml 
ring,  anil  may  be  divided  in  an  operation  for  femoral  hernia  if  the  ineit*ion  for  the 
relief  of  the  stricture  is  not  of  limited  extent.  In  the  female  this  is  of  little 
importance,  but  in  the  male  the  spermatic  artery  and  vas  deferens  may  Iw 
divided. 

The^tv/jora?  vfin  lies  on  the  outer  side  of  the  ring. 

The  deep  epigastric  arteri/  in  its  passage  upward  and  inward  from  the  extenial 
iliac  artery  passes  across  the  upper  and  outer  angle  of  the  crural  ring,  and  h 
cunseijuently  in  danger  of  being  woiinded  if  the  stricture  is  divided  in  a  direclinn 
upward  and  outward. 

The  vommnnieating  branch  between  the  deep  epigastric  and  obturator  lies  in 
front  of  the  ring. 

The  circumference  of  the  ring  is  thus  seen  to  be  bounded  by  vessels  in  every 
part,  exce|>ting  internally  and  behind.  It  is  in  the  former  position  that  rbe 
stricture  is  ilivided  in  cases  of  strangulated  femoral  hernia. 

The  olifurator  artery^  when  it  arises  by  a  common  trunk  with  the  deep  epig..?;*  i-., 
Avhich  occurs  once  in  every  three  subjects  and  a  half,  bears  a  very  important 
relation  to  the  crural  ring.  In  some  cases  it  descends  on  the  inner  side  of  the 
external  iliac  vein  t<*  the  obtttratro*  foramen,  and  will  conseipiently  lie  on  the  oafer 
side  of  the  crural  riujx,  where  there  is  no  danger  of  its  being  wounded  in  ihf 
operation  for  dividing  the  stricture  in  femoral  hernia  (see  Fig.  873,  page  62i*, 
fig.  a).  Occasionally,  however,  the  obturator  artery  curves  along  the  free  margin 
of  (Jimbernat's  ligament  in  its  pa.ssage  to  the  obturator  foramen :  it  would  conse- 
(piently  skirt  jjloug  the  greater  part  of  the  circumference  of  the  crural  ring,  and 
could  hardly  avnifl  being  wftunded  in  the  operation  (see  Fig.  373,  page  t»2/>,  hg.  l»). 

Septum  Crurale. — The  femoral  ring  is  closed  by  a  layer  of  condensed  areolar 
tissue  called,  by  J.  Clofjuet,  the  septum  crurale.  This  serves  as  a  barrier  to  the 
protrusion  of  a  hernia  through  this  part.  Its  upper  surface  is  slightly  concave. 
and  su[»ports  a  small  lymphatic  gland  by  which  it  is  separated  from  the  subserous 
areolar  tissue  and  peritoneum.  Its  under  surftice  is  turned  toward  the  femnml 
canal.  The  septum  crurale  is  perforated  by  numerous  apertures  fi>r  the  passage 
[>f  lymphatic  vessels  connecting  the  deej)  inguinal  lymphatic  glands  with  those 
surrounding  the  external  iliac  artery. 

The  size  of  the  femoral  canal,  the  degree  of  tension  of  its  orifices,  and 
degree  of  constriction  of  a  hernia,  vary  according  to  the  pngjtion 
lie  leg  antl  thigh  are  extended,  aijducted,  or  everted,  the  femoral 


FEMORAL    HERXIA. 


1081 


canal  and  its  orifices  are  rondereil  tense  from  the  traction  on  these  parts  by 
Poujiart's  ligament  and  the  fascia  lata,  aa  may  be  ascertained  by  |tassing  the  finger 
along  the  canal.  If,  on  the  contrary,  the  thigh  is  flexed  upon  the  jtclvis,  and  at 
the  same  time  adducted  and  rotated  inward,  the  femoral  canal  and  its  orifices 
become  considerably  relaxed;  for  this  reason  the  limb  should  always  be  placed  in 
the  latter  position  when  the  application  of  the  taxis  is  made  in  attempting  the 
reduction  of  a  femoral  hernia. 

Tlie  nuItperitoHtHil  areuiar  tisf^ue  is  continuous  with  the  subserous  areolar  tissue 
of  surrounding  parts.  It  is  usually  thickest  and  most  fibrous  where  the  iliac 
vessels  leave  the  abdominal  cavity.  It  covers  over  the  small  interval  (crurol  ring) 
on  the  inner  side  of  the  lemoral  vein.  In  some  subjects  it  contains  a  considerable 
iimount  of  adipose  tissue.  In  such  cases,  where  it  is  protruded  forward  in  front 
of  the  sac  of  a  femoral  hernia,  it  may  be  mistaken  for  a  )>ortion  of  omentum.  The 
pei'itoneura  lining  the  portion  of  the  abdominal  wall  between  Poupart's  ligament 
and  the  brim  of  the  pelvis  is  similar  to  that  lining  any  other  portion  of  the 
abdominal  wall,  being  very  thin.  It  has  here  no  natural  aperture  for  the  escape 
of  intestine. 

Descent  of  the  Hernia. — From  the  preceding  description  it  follows  that  the 
femoral  ring  must  be  a  weak  point  in  the  abdominal  wall  :  hence  it  is  that  when 
violent  or  long-con  tinned  pressure  is  made  upon  the  abdominal  viscera  a  jtortion 
of  intestine  may  be  forced  into  it,  constituting  a  femoral  hernia;  and  the  changes 
in  the  tissues  of  the  abdomen  which  are  produced  by  pregnancy,  together  with  the 
larger  size  of  this  aperture  in  the  female,  serve  to  explain  the  fre<juency  of  this 
form  of  hernia  in  women. 

When  a  portion  of  the  intestine  is  forced  through  the  femoral  ring,  it  carries 
before  it  a  pouch  of  peritoneum,  which  forms  what  is  called  the  lurnial  me ;  it 
receives  an  investment  from  the  subserous  areolar  tissue  and  from  the  se]>tum 
crurale,  and  descends  vertically  along  the  crural  canal  in  the  inner  compartment  of 
the  sheath  of  the  femoral  vessels  oh  far  as  the  saphenous  opening ;  at  this  point  it 
changes  its  course,  being  prevented  from  extending  farther  down  the  sheath  on 
account  of  the  narrowing  of  the  sheath  and  its  close  contact  with  the  vessels,  and 
also  from  the  close  attachment  of  the  superficial  fascia  and  crural  sheath  to  the 
b^wer  part  of  the  circumference  of  the  saphenous  opening;  the  tumor  is  conse- 
quently directed  forward,  pushing  before  it  the  cribriform  fascia,  and  then  curves 
upward  on  to  the  falciform  process  of  the  fascia  lata  ami  lower  part  of  the  tendon 
of  the  External  ohliijue,  being  covered  by  the  superficial  fascia  and  integitment. 
While  the  hernia  is  containe<l  in  the  femoral  canal  it  is  usually  of  small  size, 
owing  to  the  resisting  nature  of  the  surn>unding  parts:  but  when  it  has  escaped 
from  the  ssiphenous  opening  into  the  loose  areolar  tissue  of  the  groin,  il  becomes 
considerably  enlarged.  The  direction  taken  by  a  femoral  hernia  in  its  descent  is 
at  first  downward,  then  forward  and  upward  ;  this  should  be  borne  in  mind,  as 
in  the  application  of  the  taxis  for  the  reduction  of  a  femoral  hernia  pressure  should 
be  directed  in  the  revei*se  order. 

Coverings  of  the  Hernia. — The  coverings  of  a  femoral  hernia,  from  within 
outward,  are — peritoneum,  subserous  areolar  tissue,  the  septum  crurale,  crural 
sheath,  cribriform  fascia,  superficial  fascia,  and  integument.' 

Varietiea  of  Femoral  Hernia.— If  the  intestine  descends  along  the  femoral  canal 
<mly  as  far  as  the  saphenous  opening,  and  does  not  escape  from  this  aperture,  it  is 
called  itb'imtph-ti'  fewnral  hernia.  The  small  size  of  the  protrusion  in  this  form 
of  hernia,  on  account  of  the  firm  and  resisting  nature  of  the  canal  in  which  it  is 
contained,  renders  it  an  exceedingly  dangerous  variety  of  the  disease,  from  the 

'  8ir  Astley  Cooper  hoa  described  an  invt-stnient  for  femonil  Iiprnia,  timler  the  name  of  "fascitt 
pmiiria,"  lyin^  Itninediately  external  t<t  tlie  jn'ritontal  kjc,  )>iit  fix'iiiieutly  stjianiteil  from  it  by  more 
or  less  adipfjse  tissue.  Suri^ieully,  it  is  in^MirtiirU  to  remember  the  existence  (at  any  rate,  (lie  occa- 
sional existence)  of  this  layer,  on  account  of  the  east?  with  which  uu  inexperienced  operator  may  mis- 
take tlie  faaoi.i  for  the  jwritoiteal  .huc  and  the  contained  fat  for  omentum.  Anatomically,  this  fascia 
apjtears  iilenlical  with  what  ts  calle«l  in  the  text  "sul)seroui*  areolar  tififsue,"  the  areol;\c  <.vtfc\vi  W\5ns|^ 
thickened  and  c^umhI  to  assume  a  membranouii  appearance  by  the  pressure  of  V\xvt\w£,v«v\»- 
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extreme  difficulty  of  detecting  the  existence  of  the  swellii 
subjects.  The  coverings  of  an  incomplete  femoral  hemi 
inward,  integument,  superficial  fascia,  falciform  proce 
sheath,  septum  crurale,  subserous  areolar  tissue,  and  perit 
the  hernial  tumor  protrudes  through  the  saphenous  op 
forward  and  upward,  it  forms  a  complete  femoral  hernia, 
sac  descends  on  the  iliac  side  of  the  femoral  vessels  or  in 
even  sometimes  behind  them. 

The  aeat  of  stricture  of  a  femoral  hernia  varies :  it  i 
at  the  neck  of  the  hernial  sac ;  in  the  greater  number  of 
be  at  the  point  of  junction  of  the  falciform  process  of 
lunated  edee  of  Gimbemat's  ligament,  or  at  the  margin  < 
in  the  thigh.  The  stricture  should  in  every  case  be  divif 
and  inward,  and  the  extent  necessary  in  the  majority 
three  lines.  By  these  means  all  vessels  or  other  stn 
relation  with  tne  neck  of  the  hernial  sac  will  be  avoi 
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Dissection.— TliL*  student  should  sek'ct  a  well-develorwd  musi'ular  sul>jwt.  free  from  fat. 
and  flio  dissection  should  be  com meueed  early ,  in  or<lor  tliat  the  parts  may  Ik*  exaiuiin:'d  in  as 
reeeut  a  state  lus  jxjssibie.  A  staff  havint^  heen  introduced  into  the  bladder  and  the  subject 
l»liu-ed  in  (he  iMisition  hhown  in  Fig.  (i:il,  the  ncrotuni  .shoiiM  be  raised  upward,  and  retained  in 
that  pasition,  and  the  rectum  muderately  distended  with  t(»w. 

The  space  which  is  now  to  be  examiucd  corresponds  to  the  inferior  aperture 
or  outlet  of  the  pelvLs.  It.s  deep  boundaries  are,  in  front,  the  pubic  arch 
atid  subpubic  litraracnt;  behind,  the  tip  of  the  coccyx:  and  on  each  side,  the 
rami  <jf  the  ptibes  and  ischium,  the  tuberosities  of  the  isehium,  and  great  sacro- 
sciatic  ligaments.  The  space  included  bv  these  boundaries  is  somewhat  lozenge- 
shaped,  and  is  limited  on  the  surface  of  the  body  by  the  scrotum  in  front,  by 
the  buttocks  behind,  and  on  each  side  by  the  inner  side  of  the  thighs.  A  line 
drawn  transversely  between  the  anterior  ])art  of  the  tuberosity  of  the  ischium  on 
each  side,  in  front  of  the  anus,  divides  this  space  into  two  portions.  The 
anterior  portion  contains  the  penis  and  urethra,  and  is  called  the  peri mFum.  Tlie 
postj?rior  portion  contains  the  termination  of  the  rectum,  and  is  called  the  i»chio- 
ncitfl  rcffiom 

THE  ISCHIO-EECTAL  EEGION. 

The  ischio-reetal  re«;ion  corresponds  to  the  portion  of  the  outlet  of  the 
|»elvis  situated  immediately  behind  the  perinjeuni :  it  contains  the  termination 
of  the  rectum  and  a  deep  fossa,  filled  with  fat,  on  each  side  of  the  intestine, 
between   it  and  the  tuberosity  of  the  ischium  :    this  is  called   t!ie  ischii>-n-etnl 

The  ischio-reetal  region  presents  in  the  middle  line  the  aperture  of  tJn'  amtH : 
around  this  orifice  the  integument  is  thrown  into  numerous  folds,  which  are 
obliterated  on  distension  of  the  intestine.  The  integument  is  of  a  dark  Cidor, 
continuous  with  the  mucous  membrane  of  the  rectum,  and  provided  with  numerous 
follicles,  which  occa^sionally  inflame  and  suppurate,  and  may  he  mistaken  for 
fistuhe-  The  veins  around  the  margin  of  the  anus  are  occasiDUnlly  much  dilated, 
forming  a  number  of  hard  pendent  masses,  of  a  dark  bluish  color,  covered  pardy 
by  mucous  membrane  and  partly  by  the  integument.  These  tumors  constitute  the 
disease  called  external  pih'is. 

Dissection  (F'ig.  GliSl), — Make  an  incision  through  the  inteerument,  alone  lb©  median 
line,  from  the  brwe  of  the  sc-rotiuii  to  the  anterior  extremity  of  the  anus:  carry  it  r*»und  (he 
Hiar^'os  of  rhls  aperhire  to  its  po.stertor  «;xtremity,  and  continue  it  backward  to  about  an  inch 
behind  the  tip  of  the  coccyx.  A  transverse  ineisujn  should  now  Ik?  carried  ai'n»ss  tlie  base  uf 
the  scrotiun.  joining  the  anterior  extremity  of  the  preceding'  ;  a  second,  carried  in  the  same 
dir«x-tion.  .^iliould  be  made  in  front  of  theami.s;  and  a  third  at  the  po-sterior  extremity  of  the 
first  incision.  ^  These  inct.«ions  should  be  sufficientlv  extensive  to  enable  rlie  dissector  to  raise  the 
integuinent  from  the  inner  side  of  the  thijidis.  'fhe  flaps  of  skin  corresponding  to  the  ischio- 
rectal region  .^ht»uM  now  he  removed.  In  di&^ecting  the  intoirumcnt  trom  this  region  c^reat  care 
is  rwjuired,  otherwise  the  Comiijator  cutis  uni  and  External  sphincter  will  be  removed,  a.s  they 
are  intimately  ailherent  to  the  skin. 

The  superficial  fascia  is  exposed  on  the  retnoval  of  the  skin:  it  is  very  thick, 
areolar  in  texture,  and  contains  much  fat  in  its  meshes.  In  it  are  found  ramifying 
two  or  three  cutaneous  branches  of  the  small  sciatic  nerve*,  these  turn  round  the 
inferior  border  <d"  the  Gluteus  muximus  and  are  distributed  to  tlie  ititegument 
around  the  anus. 
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In  this  region,  and  connected  with  the  lower  end  of  the  rectum,  are  four  m 
the  Corrugator  cutis  ani ;  the  two  Sphincters,  External  and  Internal;  and  th( 
Levator  uni. 

These  muscles  have  been  already  described  (see  pages  460  and  461). 

The  iacMo-rectal  fossa  is  situated  between  the  end  of  the  rectum  and  the 
tuberosity  of  the  ischium  on  each  side.  It  is  triangular  in  shape;  its  base,  directed 
to  the  surface  of  the  body,  is  formed  by  the  integument  of  the  ischio-reclal  region; 
its  apcx^  directed  upward,  corresponds  to  the  point  of  division  of  the  obturator 
fascia  and  the  tliin  membrane  given  ofl' from  it,  which  covers  the  onier  surface  of 
the  Levator  ani  (ischio-rectal  or  anal  fascia).  Its  dimensions  are  about  an  inch 
in  breadth  at  the  base  and  about  two  inches  in  de[)th,  being  deeper  behind  thaa 
in  front.  It  is  bounded,  mirrnalhj^  by  the  Sphincter  ani.  Levator  ani,  and  Coo- 
cygeua  muscles;  extemalhj^  by  the  tuberosity  of  the  ischium  and  the  obturator 
fascia,  which  covers  the  inner  surface  of  the  Obturator  internus  muscle;  in  fronts 
it  is  limited  by  the  line  of  junction  of  the  superficial  and  deep  perineal  fasciae; 
and  he/nnd^  by  the  margin  of  the  <Tluteus  maxinuis  and  the  great  sacro-sciatic  liga- 
ment. This  space  is  filled  with  a  large  mnss  of  adipose  tissue,  which  e.xplains  the 
frequency  with  which  abscesses  in  the  neighborhood  of  the  rectum  burrow  t<>  a 
considerable  depth. 

If  the  subject  has  been  injected,  on  placing  the  finger  on  the  outer  wall  of  ihi* 
fossa  the  internal  pudic  artery,  with  its  accompanying  veins  and  nerve,  will  he 
felt  about  an  inch  and  a  half  above  the  margin  of  the  ischiatic  tuberosity,  but 
approaching  nearer  the  surface  as  they  pass  forward  along  the  inner  margin  of  the 
pubic  arch.  These  structures  are  enclosed  in  a  sheath  (canal  of  Alcock)  fonne«i 
by  the  obturator  fascia,  the  pudic  nerve  lying  below  the  artery  (Fig.  374).  Crofw- 
ing  the  space  transversely,  about  its  centre  are  the  inferior  hiemorrhoidal  vessels 
and  nerves,  branches  of  the  internal  ptidic  :  they  are  distributed  to  the  integu- 
ment of  the  anus  and  to  the  muscles  of  the  lower  end  of  the  rectum.  Ihe^c 
vessels  are  occasionally  of  large  sixc,  and  may  give  rise  to  troublesome  haemorrhage 
when  divided  in  the  operation  of  lithotomy  or  of  fistula  in  ano.  At  the  back  par: 
of  this  space  may  be  seen  a  branch  of  the  fourth  sncral  nerve,  and,  at  the  fon? 
part  of  the  space  the  superficial  perineal  vessels  and  nerves  can  be  seen  for  a  short 
distance. 

THE  ^BnmmUM  IN  THE  MALE. 

The  perineal  space  is  of  a  triangular  form ;  its  deep  boundaries  are  limited, 
laterally,  by  the  rami  of  the  pubic  bones  and  iachia,  meeting  in  front  at  ihr 
pubic  arch;  behind,  by  an  imaginary  transverse  line  extending  between  the 
tuberosities  of  the  ischia.  The  lateral  boundaries  are,  in  the  adult,  from  thrrr 
inches  to  three  inches  and  a  half  in  length,  and  the  ba.se  from  two  to  three  inches  i 
and  a  half  in  breadth,  the  average  extent  of  the  space  being  two  inches  and  thref- 
fjuarters. 

Thf  vuriiittons  in  the  diameter  of  this  sptiw  arc  of  extnnie  intei"t«t  in  eonncction  with  tlw 
operation  t>f  lithotomy  and  the  extraction  ot  a  stone  troin  the  fuvity  of  the  bladder.  In  thuw 
cases  where  the  tuberosities  of  the  ischia  arc  near  together  it  would  lie  neceessu^'  ici  make  the 
inuisions  in  the  latrra!  nfK^ration  of^  lithotomy  less  ohlic|Ut'  than  il"  the  (ul>enw«itie5  w<r<  triJ«rlr 
separated,  ami  the  perineal  spaco  eonsi'<iuently  wider.     The  ixirinanuu  i.»!  sub«li  \hr 

median  nuphe  into  two  e<juul  parts.     Ol"  these,  the  left  is  the  one  in  which  thi  ;*  i»( 

liiiioloHiy  is  performed. 

In  the  middle  line  the  perinjeum  is  convex,  and  corresponds  p»  the  bulb  of  the 
urethra.  The  skin  covering  it  is  of  a  dark  color,  thin,  freely  movable  npoa  ihr 
subjacent  parts,  and  covered  with  sharp  crisp  hairs,  which  should  be  removed 
befiu-e  the  dissection  of  the  part  is  commenced.  In  front  of  the  anus  a  prominent 
line  commences,  the  raphe,  continuous  in  front  with  the  raphe  of  the  scrotum. 

Upon  removing  the  skin  and  superficial  structures   from  this   region,  in  thr  I 
manner  shown  in   Fig.   ii-U,   a  jdane  of  fascia  will  be  exposed,   covering  in  the 
triangular  space  and  stretching  across  from  one  ischio-pubic  ramuA  to  the  otbrr. 
This  is  the  deep  layer  of  the  snperjicud  fascia  or  fascia  of  Colles,     It  has  alrt«dy  ! 
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been  described  (juige  402).  It  is  a  layer  of  considerable  strength,  and  encloses  and 
covers  a  space  in  which  are  contained  muscles,  vessels,  antl  nerves.  It  is  continuous 
in  front  with  the  dartos  of  the  scrotum  ;  on  each  side  it  is  firmly  attached  to  the 
margin  of  the  ischio-pubic  ramus  and  to  the  tuberosity  of  the  ischium;  and 
posteriorly  it  curves  down  behind  the  Transversus  perintei  muscles  to  join  the 
lower  margin  of  the  deep  perineal  fascia. 

It  is  between  this  layer  of  fascia  and  the  next  layer,  the  superficial  layer  of  the  deep  perineal 
I'ii.scia,  that  t-xtravasjition  of  urine  most  fire«|UC'ntIy  takes  place  ni  eiises  of  rupttiro  i>f  the  urethra. 
The  Ht»i>crficial  layer  of  the  dee|>  jvenneal  fascia  (gee  pane;  46;>)  is  iilst)  atta<[-hed  to  the  ialiio-pubie 
rami,  and  in  IVont  to  the  subpubic  ligament.  It  is  clair,  therefore,  that  when  extraviisatiim  of 
fluid  takes  place  htetwcen  these  two  layer;*,  it  cannot  piusa  backward,  liecamse  the  two  layers  are 
continuous  with  each  other  anmnd  the  Transversus  i>erinxM  uiiiaelcs  *  it  cannot  extend  latendly, 
on  jicctjiint  uf  the  tijnneetion  of  lh)th  these  layers  to  the  rami  of  the  os  pubis  and  ischium  ;  it 
eanucjt  find  its  way  into  the  pelvis,  because  the  oi>enin.i!;  into  this  ciivity  is  ehised  by  the  dee|> 
perineal  fast'ia:  and  therefore,  so  lon^  as  these  two  layers  remain  intact,  the  only  direction  in 
which  the  fluid  eun  make  ita  way  is  foi^vard  into  the  areolar  tissue  of  the  scrotum  and  penis, 
and  from  thence  on  to  the  uuterior  wall  of  the  alxlnmen. 

When  the  deep  layer  of  the  superficial  fascia  is  removed,  a  space  is  exposed 
between  this  fascia  and  the  deep  perineal  fascia  in  which  are  contained  most  of 
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the  branches  of  the  internal  pudic  artery,  with  their  accompanying  veins  ;  the 
terminal  branches  of  the  internal  pudic  nerve;  some  of  the  muscles  connected 
with  the  penis  and  urethra; — in  the  twiddle  line,  the  Aceelerator  urinte  ;  on  each 
side,  the  Erector  penis ;  and  behind,  the  Transversus  periniei : — the  crura 
of  the  corpora  cavernosa ;  and  the  bulb  of  the  corpus  spongiosum.  Here  also  is 
seen  the  central  tetidinous  potut  of  the  fcrhifvum.  This  is  a  fibrous  point  in  the 
middle  line  of  the  perinieuin  between  the  urethra  and  the  rectum,  being  about  half 
an  inch  in  front  of  the  anus.  At  this  point  five  muscles  converge  and  are 
attached— viz.  the  External  sphincter  ani,  the  Acceleratores  urinae,  and  the  two 
Trunsversi  perintvi  muscles — so  that  by  the  contraction  nf  these  muscles,  which 
extend  in  opposite  directions,  it  serves  as  a  fixed  point  of  support. 

The  Accelerator  tirinre,  the  Erector  penis,  and  the  Transversus  perinjei  muscles 
have  been  already  described  (page  4t>l?).  They  form  a  triangular  space,  bounded 
internally  by  the  Accelerator  urinfe,  externally  by  the  Erector  penis,  and  behind 
by  the  Transversus  perinaei.  The  flo^1r  of  this  spaee  is  formed  by  the  triangular 
ligament  of  the  urethra  (deep  perineal  fascia),  and  running  from  behind  forward 
in  it  are  the  superficial  perineal  vessels  and  nerves,  and  the  transverse  perineal 
artery  coursing  along  the  posterior  boundary  of  the  space  on  the  Transversus 
perinfei  muscle.  The  two  terminal  branches  of  the  internal  pudic  artery  are 
also  to  he  seen  in  this  space:  the  dorsal  artery  of  the  penis  ascending  between 
the  cms  and  the  pubic  arch,  and  the  artery  to  the  corpus  cavernosum  entering 
the  crus  immediately  after  the  division  of  the  parent  irimk.  The  \jerixve^V  wfeXN't 
and  dorsal  nerve  of  the  penis,  the  two  tenuinal  branches  of  t\\<i  ^w^x^  \\.vix^<&.,  vct't 
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also  Cttntaint'd  in  this  s]>ace :  \\ui  perineal,  dividing  into  muscular  and  cutajicnns 
branches,  and  the  dorsal  nerve,  aceumpanying  the  dorsal  artery  along  the  iiiclii(K 
pubic  ramus,  and  with  it  piercing  the  suspensory  ligament  to  be  distributed  lo  tin? 
penis. 

The  Accelerator  urina&  and  Erector  i»eni«  should  nuw  he  removed,  when  the  ilcep  ixitiwd 
laseia  will  be  exjjosed,  atretchiric;  across  the  itrmt  part  of  the  outlet  of  the  pelvis..  The  arethn 
is  seen  ptrffiratitrir  its  centre  jii.st  behinri  die  Inilb,  and  on  eucli  Ki«le  is  the  ems  peniK  eoQiiertiitr 
the  eurjms  cayenmsuiii  with  the  nuni  ol'the  ischiinn  and  os  pubia. 

The  deep  perineal  fascia  {triamjuhir  li(jament\  which  has  already  been  described 
(see  page  4t.>o),  consists  of  two  layers,  the  inferior  or  superficial  layer  of  which, 
sometimes  called  the  anterior  lai/er  of  tJu-  trhnufular  ligami'nt,  is  now  exposed.  It 
is  united  to  the  superior  <»r  deep  layer  behind,  but  is  separated  in  front  by  a  sub- 
fascial space,  in  which  are  contained  certain  structures. 

The  »i(pfrfu-t(d  ht/tr  iff  the  tiefj>  perineal  fascia  consists  of  a  strong  fibrous 
membrane,  the  fibres  of  which  are  aisposed  transversely,  which  stretches  across 
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Fni,  •t;^J,— Tin.  t-u]icrfiriHl  niimcles  and  vvssi'ls  of  thi-  |M*riu;euiii- 

from  one  ischio-pubic  raraus  to  the  other  and  completely  fills  in  the  ptibic  arch;] 
it  is  attached  in  front  to  the  subpubic  ligament,  except  just  in  the  centre,  where  aj 
small  interspace  is  left  for  the  dorsal  vein  of  the  penis.     In  the  erect  position  off 
the  body  it  is  almost  horizontal.      It  is  perforated  by  the  urethra  in  the  middle] 
line,  and  on  each  side  by  the  duct,s  of  Cowper's  glands.    It  is  pierced  also  by  several  J 
branches  of  the  interna!  pudic  artery,  the  d«>r8al  artery  of  the  penis  near  tlie  apej 
of  the  ligament,  the  artery  to  the  corpus  cavcrnosum  more  posteriorly,  closo  to  thdl 
lateral  margin  of  the  ligament,  and  the  artery  to  the  bulb  in  front  of  the  o]»eDiu^l 
for  Cowper's  <ltict.      The  dorsal  nerve  of  the  jtenis  also  passes  throtigh  the  ligamctitf 
in  company  with  the  artery  of  the  same  name.     The  crnra  pcnin  are  exposed,  lyina 
superficial  to  this  ligament.     They  will  be  seen  to  be  attached  by  blnnt-prnnt<Ml 
processes  to  the  rami  of  the  os  pubis  and  ischium,  in  front  of  the  tuberositie**  nn«i, 
passing  forward  and  inward,  joining  to  fomi  the  body  of  the  penis.      In  the  middle 
line  is  the  bulb  and  corpus  spongiosum,  exposed  by  the  removal  of  the  Accclcmtor' 
urinae  muscle. 
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If  the  superficial  layer  of  the  deep  periiiwil  fsisciu  is  detached  on  either  side, 
the  deep  perineal  interspace  will  be  exposed  and  the  fullowing  parts  will  be  neen 
between  it  and  the  deep  layer  of  the  fascia  :  the  subpubic  ligament  in  front,  close 
to  the  symphysis  pubis;  the  dorsal  vein  of  the  penis;  the  membranous  portion  of 
the  urethra  and  the  Compressor  uretbrse  muscle;  Cowper's  glands  and  their 
ducts  ;  the  pudic  vessels  and  the  dorsal  nerve  of  the  penis  ;  the  artery  and  nerve  of 
the  bulb  and  a  plexus  of  veins. 

The  supcrfor  or  dt'cp  la//er  of  the  det-p  ptritnuil  fam-ia  is  derived  from  the  obturator 
fascia  or  is  e*)ntinu(nis  with  it  along  the  pubic  arch.  Behind,  it  joins  with  the 
superficial  layer  of  the  deep  [lerincat  fascia  and  is  continuous  with  the  anal  fascia. 
Above  it  is  the  recto-vesical  fascia,  separated  from  it  on  each  side  by  the  anterior 
fibres  of  the  Levator  ani,  but  in  the  median  line  these  two  layers  of  fascia  are 
continuous  and  fonn  a  median  sejjtum,  in  consc(|Ucnce  of  the  recto-vesical  fascia 
dipping  down  to  join  the  deej)  layer  of  the  deei»  perineal  fascia.     Thus  on  each 
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Fig.  638.— I>eep  perineal  fjiseta.    On  the  left  «ide  vhe  anterior  Inyer  has  been  removed. 

side  of  the  middle  line,  beneath  this  fascia,  is  a  little  interspace  in  which  is 
contained  the  anterior  fibres  of  the  Levator  ani  (Levator  prostata*).  It  is  bounded, 
below, by  the  deep  layer  of  the  deep  perineal  fascia;  above,  by  the  recto-vesical 
fa.Hcia,  and  is  separated  internally  from  the  space  on  the  other  side  by  the  median 
septum.  The  deep  layer  of  the  deep  perineal  fascia  is  pierced  by  the  urethra,  and 
is  continued  backward  around  the  posterior  part  of  the  membranous  portion  of 
the  urethra  and  the  outer  surface  of  the  prostate  glanil. 

The  Compreasor  urethrae  has  already  been  described  (page4r>t3).  In  addition  to 
this  muscle  and  immediately  beneath  harruJar  min<rnhir  fibres  surround  the  mem- 
branous portion  »d'  the  urethra  from  the  bulb  in  front  to  the  prostate  behind,  and  are 
continuous  with  the  muscular  fibres  of  the  bladder.     These  fibres  are  involuntary. 

Cowper's  glands  are  situated  immediately  below  the  membranous  portion  of 
the  urethra,  close  behind  the  bulb,  au<l  l*elow  the  artery  of  the  bnlb. 

The  pudic  vessels  and  dorsal  nerve  of  the  penis  are  placed  along  the  inner 
margin  of  the  ptidic  arch  (pages  62r)  and  833). 

The  artery  of  the  bulb  passes  transversely  inward,  from  the  Internal  pndic 
along   the    base    of  the   triangular    ligament,  between  the  tvst^  Va."^^^'?*  ^:>^  "W^va^., 
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accompanied  by  a  Ijranch  of  the  pmlic  nerve  (page  823),  If  the  posterior  !avt.  _ 
the  deep  perineal  fascia  is  removed  and  the  crus  penis  of  one  side  detacheil  from 
the  bone,  the  under  c>r  perineal  surface  of  the  Levator  ani  ia  brought  fuUv  into 
view.  This  muscle,  with  the  triangular  ligament  in  front  and  the  Coccygeil*  wil 
Pyriformis  behind,  closes  the  outlet  of  the  pelvis. 

The  Levator  am  and  Coccygeus  muscles  have  already  been  described  (page  461). 

Position  of  the  Viscera  at  the  Outlet  of  the  Pelvis.— Divide  the  ocatnil  tendinous  point 
of  the  perijueiiiii.  separate  the  rectum  fVnui  its  oounectioiiti  by  dividing  the  fibres  of  Ujc  Lctnbjr 
ani,  which  denreutl  upou  th«  Hides  of  the  jtrostate  >rl«nd,  aiKl  dniw  the  gut  backward  toward  thi- 
coocyx,  when  the  under  surfaoe  of  the  prujstate  plaud,  the  ueck  and  buwe  yjf  ilic  bladder.  tU 
vesiculffii  seiniiiale.s,  and  the  vixsa  deferentia  will  he  exposed. 

The  Prostate  Gland  is  a  pale,  firm,  glandular  body  which  is  placed  im mediately 
in  front  of  the  neck  of  the  bladder  around  the  commencement  of  the  urethra    It  u 
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FlO.  634,— A  view  of  the  ivosllinn  nf  the  vipcera  at  the  nittlvt  of  the  pelvU, 

placed  in  the  pelvic  cavity,  behind  and  below  the  symphysis  pubis,  posterior  tolh< 
deep  perineal  fascia,  and  rests  upon  the  rectum,  through  which  it  may  he  diatinctlr] 
felt,  esjjceially  when  enlarged.      In  shape  ami  size  it  resembles  a  chestnut.     li*l 
base  is  directed  backward  toward  the  neck   of  the  hladder.     Its  apex  18  dirtctedtj 
forvvani  to  the  deep  perineal  fascia,  which  it  touches. 

Its  under  surface  is  smooth,  marked  by  a  Blight  longitudinal  furrow,  and  reswj 
on  the  rectum,  to  which  it  is  connected  by  areolar  ti.s8ue.  Its  upper  surface  icl 
tlattene<l,  marked  by  a  slight  longitudinal  furrow,  and  placed  about  threeH|uartersj 
of  an  inch  behJw  the  pubic  symphysis.  It  measures  about  an  inch  and  a  half  in] 
ita  transvei-se  diameter  at  the  base,  an  inch  in  its  antero-posterior  diameter,  and] 
three-fjuarters  of  an  inch  in  depth.  Hence  the  greatest  extent  of  incision  that  canl 
he  made  in  it  without  dividing  its  substance  com|detely  across  is  obli<|uely  back -J 
ward  and  outward.  This  is  the  direction  in  which  the  incision  is  made  in  it  In] 
the  latcM'al  operatitm  of  lithotomy. 

Behind  the  prostate  is  the  posterior  sui*face  of  the  neck  and  base  of  the  bladder,! 
a  small  triangular  j><>ition  of  the  bladder  being  seen,  bounded,  in  front,  by  the] 
prostate  gland ;  behind,  by  the  recto-vesical  f»dd  of  the  peritoneum  ;  on  each  sidr.J 
by  the  vesicula  seminalis  and  the  vas  deferens.    It  is  separated  from  direct  cODta 
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ivith  the  rectum  by  the  recto-vesical  fascia.  The  relation  of  this  portion  of  the 
blatUer  to  the  rectum  is  of  extreme  interest  to  the  surgeon.  In  cases  of  retention 
of  urine  this  portion  of  the  organ  is  found  projecting  into  the  rectum,  between 
three  and  four  inches  from  the  margin  of  the  anus,  and  may  be  easily  perforated 
without  injury  to  any  important  parts  :  this  portion  of  the  bladder  is,  consequently, 
occasionally  selected  for  the  performance  of  the  operation  of  tapping  the  blad<ler. 

Surgical  Anatomy.— The  stud<-nt  should  consider  the  po.sition  of  the  various  part^t  in 
reference  to  the  lateral  oj^eratiijii  of  lithntinjiy.  This  upt-ratiun  iss  ])erfonued  on  the  left  siile  i.A' 
the  |w»rinjBum.  as  it  is  juu*t  eunvenieiit  for  the  ri.tfht  hand  of  the  operator.  A  staff  haviiiir  been 
intr*»dnced  into  the  bladder,  the  first  incision  is  commenced  inidwa.v  between  ihe  anus  an*!  the 
haek  of  the  scrotum  [i  r.  in  an  ordJnarj'  adult  periiueuui  ahont  an  inch  and  a  half  in  front  n\' 
the  atiDf*)  a  httle  on  the  left  side  of  the  raphe,  and  carried  obliquely  baekwanl  and  outward  to 
midway  Ijctween  the  anus  and  tuberosity  of  the  ischium.  The  incision  divides  the  intesiunient 
and  superficial  fascia,  the  inferior  hfemorrhoidal  vessels  and  nerves,  and  the  sn perficial  and  trans- 
verse jKurineal  vessels.  If  the  foreliiniier  of  the  left  hatjd  i^^  thrust  upward  and  forward  into 
the  wound,  presaiiiK  at  tlie  same  time  the  rectum  inwiird  smd  backward,  the  slaflT  ujay  lie  fell  in 
the  membranous  ]M>rtion  of  the  urethra.  The  fint'er  is  fixed  upon  the  staff,  and  the  structures 
eoverln'j  it  are  divided  with  the  point  of  the  knife,  which  nuLst  he  directed  alone  the  crwiye  toward 
the  bladder,  the  cdtje  of  the  knife  beiiii^  turned  outward  and  backward,  dividing  in  its  eonrse 
the  membnuioiw  portion  of  tlie  urethra  and  |>Rrt  of  the  left  lobe  of  the  ]iro,state  eland  to  the 
extent  of  about  an  inch.  The  knife  is  then  withdniwn,  and  the  forefinger  of  the  left  band 
pa.s.sed  alonif  the  slafl'  into  tlie  bladder.  The  |M>sition  of  the  stone  havinc  tMion  a.seertjuned.  the 
staff  is  to  bo  withdrawn,  ami  the  fdrcens  is  introduced  over  the  finircr  into  the  bladder.  If  the 
stijne  is  very  lartre,  the  tjppo.site  side  of  the  pro.state  may  be  notelied  l>efore  the  fontevKs  is  ititro- 
dutretl;  the  fin^'er  i.s  now  witlidrawn,  and  the  fthules  of  the  forceps  opened  and  made  to  grasp 
the  stone,  which  inu.Ht  ^^e  extracted  by  slow  and  cautious  undulating  nioveiuents. 

Parts  DlTided  in  the  Operation.— The  various  .structures  divided  in  ibis  operation  are  as 
follows:  the  inteiriunent,  SHiM'rficial  fa-scia,  inferior  hjeniorrhoidal  vessels  and  nerve.'*,  and  prob- 
ably the  superfieiii!  iterineal  veHwela  and  nerves,  the  posterior  fibres  of  the  Airelerator  iirin:e,  the 
Tr.umversus  perinau  muscle  and  artery,  thedeen  perineal  fascia,  the  anterior  fil»res  of  the  lievator 
ani,  part  of  the  roinpres.st»r  urethraj,  the  membranous  and  prostatic  portions  of  the  urethni,  and 
part  of  tbe  pr«)state  ifjami 

Parts  to  be  Avoided  in  the  OperatiOQ.— In  makinjf  the  necessary  ineiHions  in  the  peri- 
tifeum  for  the  extraciion  of  a  calcohis  the  foUowinir  parts  slunild  be  avoided  ;  The  primary  ieicis- 
ion  should  not  U*  made  U»j  near  (he  middle  line,  for  fear  of  wounding  the  bulb  of  the  corpus 
aponciosuni  or  the  nn-tum  ;  nor  too  tlir  exteruallv,  otherwis^e  the  pudie  arterj-  may  Ix;  implic^ite*! 
as  it  as4;ends  ftl<uig  the  Inner  border  of  the  puf)ic  andi.  If  the  inci.sions  are  carried  tOf»  far 
forward,  the  artery  of  the  bulb  may  be  divided  ;  if  carried  too  far  backward,  the  entire  breadth 
of  the  pr (State  an<l  neck  of  the  bladder  luay  l>e  cut  tbroutth,  which  allows  the  urine  to  become 
infiltrated  licbind  the  pelvie  fiuscia  into  the  loose  areolar  tissue  between  the  bladder  and  rectum, 
instead  of  escaping  externally  ;  diffuse  inflammation  is  conseipiently  i^t  no,  and  peritonitis,  from 
the  close  proximity  of  the  recto-vesieal  peritoneal  foUb  is  tlie  result.  If.  on  the  contraty,  the 
prostate  is  divided  in  fr^jnt  of  the  base  of  the  gland,  the  urine  makes  ita  way  externally,  and 
there  is  less  damrer  of  infiltmtion  taking  )>laee. 

During  the  o|H;ration  it  is  of  ^eat  im|>ortanee  that  the  finger  should  l>e  passed  into  ilie 
bladder  fttjore  the  staff  is  removed;  if  this  is  fii!i;le<*ted,  and  if  the  incision  mnrlc  in  the  prostate 
and  neek  of  the*  bladder  is  hxj  siuall.  great  dtfficuhy  may  be  exjierieneed  in  intnMlucuig  the 
finger  afterward ;  and  in  the  ehild,  where  the  cunneetjons  of  the  bladder  to  the  surri>nnding 
parts  are  very  fmise.  the  force  made  in  the  attemjit  is  sufficient  to  displace  the  bladder  upward 
uito  the  abdomen,  out  of  the  reach  of  the  oijerator.  Such  a  prKweeding  has  tu»t  unfre<iuently 
oeeurred,  pnKlucing  the  most  embamissing  results  and  total  failure  of  tlie  operation. 

It  is  necessary  to  t»ear  in  mind  that  the  arteries  in  the  perimeuui  ix-easicinaily  take  an  abnor- 
mal course.  Thus  the  artery  of  the  bulb,  when  it  arises,  as  annetimes  hap|<ens.  from  the  pudie 
op|>osite  the  tuber  is<-hii,  is  Habte  to  l>e  woundeil  in  the  opefntion  for  lithotomy  in  its  passage 
forwanl  to  the  bulb.  The  accessor}'  pudie  may  be  divided  near  the  posterior  lM»r«Jer  of  the  pros- 
tate glaml,  if  this  is  completely  cut  across;  and  the  prostatic  veins,  esiieeially  in  (leople  advanced 
in  life,  are  of  large  siae,  and  give  rise,  when  divided,  t*>  troublesome  haemorrhage. 

THE    FEMALE    PERm.ffiXJM. 

The  female  perinsenm  present.s  certain  differences  from  that  of  the  male,  in 
consequence  of  the  whole  of  the  structures  which  constitute  it  being  (>eriorated 
in  the  mid<ile  line  by  the  vulvo-vaginal  passage. 

The  anperlicial  fascia,  as  in  the  male,  consists  of  two  layers,  of  which  the 
superficial  one  is  continuous  with  the  8ui)erficial  fascia  over  the  rest  of  the  body, 
and  the  deep  layer,  corresponding  to  the  fascia  of  C'dles  in  the  male,  is  Uke  v<. 
attached  to  the  ischio-pubic  ramtis,  and  in  front  is  continued   "^v^x^^x^  '^xvsvy^ 
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the  labia  iiirtjura  to  the  inguinal  region.  It  is  of  less  extent  than  the  male,  m 
(.•un.Hti((Ucnce  of  being  }rerforale<I  by   the  aperture  of  the  vulva. 

On  reiuovinjr  x\\\^  fascia  the  muHcles  of  the  female  perinwjiiiu,  wliieb  h»Te 
already  been  described  (page  466}.  are  exposed.  The  Sphincter  vagina',  oorte- 
sjmnding  to  the  Accelerator  urini^  in  the  male,  consists  of  an  attenuated  piuoeof 
fibres,  fomiing  an  orbicnlar  muscle  around  llie  orifice  of  the  vagina,  itintead  of 
being  uniteil  in  a  median  rajibe,  as  in  the  male.  The  Erector  clitnriilis  is  pnipor* 
tioiiately  reduced  in  sixe,  but  differs  in  n«»  other  res[>ect,  antl  the  Tvaji.< versus 
]»erina?i  is  similar  t<>  the  muscle  of  the  same  name  in  the  male. 

The  (hep  perineal  fascia  is  not  so  strongly  marked  a«  in  the  male.  Ir 
transmit.s  the  urethra,  and  is  wide,  separated  in  the  mc<iian  line  by  the  aperture 


of  tht 
Ti 


vagina. 


The  Compressor  Urethiffi  ( 7V</«j«''<"/>iw.v  y[;<'r/;/r/'/  inofumiim)  is  the  analogue  nf 
the  ( •onipressor  urethrte  in  the  male-  It  arises  frcuji  the  ischio-pubic  ranni>,  atnL 
passing  inward,  its  anterior  fibres  blend  with  the  muscle  of  the  opposite  side,  it) 
front  of  ihe  urethra;  its  middle  fibres,  the  most  numeroas,  are  inserte<l  into  tlie 
side  of  the  vagina,  and  the  po.sterior  fibres  join  the  central  point  of  the  |K^rin»uin> 

The  distribution  of  the  internal  piidic  artery  i?  the  same  as  in  the  mntc  (^t^ 
page  627),  and  the  pudic  nerve  has  also  a  similar  arrangement,  the  dorsal  nerve 
being,  however,  very  small  ami  supplying  the  clitoris. 

The  corpus  si»ongi<tsum  is  divido«linto  two  lateral  halves,  which  are  represented 
hy  the  bulhi  veftfifnf h'  nud  partnt  intermedialeH  (see  ])age  1041*). 

The  perineal  body  fills  up  the  interval  betAvcen  the  h»wer  ]iart  of  the  vagina 
and  the   rectum.      Its  base  is  covered  by  the  skin   lying  between  the  anus  and 
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Pifi.  636,— A  tmuverae  suction  of  the  pelvis.  shuwiiiK  tlu«  pclvif  ta»c\»  from  behind. 

vagina  on  what  is  called  the  "  perina^um,"     Its  anterior  surface  lies  htdiind  iIm* 
posterior  vaginal  wall,  and  its  posterior  surface  Iit»8  in  front  of  the  anterior  rtrclaij 
wall  and  the  anus.     It  measures  about  an  inch  and  a  quarter  from  before  back  wardj 
and  laterally  exteutls  fnun  one  tuberosity  of  the  ischium  to  the  other.      1 
situated  the  muscles  belonging  to  the  external  organs  of  generation.      Thi 


KASriA. 

centre  runs  the  transverse  j>erineal  septum,  which  is  of  great  strength  in  women, 
and  forms  on  either  side,  behind  the  posterior  commissure*  a  hard,  ill-defined  body, 
consisting  of  connective  tissue,  with  much  yellow  elastic  tissue  and  interlacing 
bundles  of  involuntary  muscular  fibres,  in  which  the  voluntary  muscles  of  the 
perimcum  arc  inserted. 

PELVIC    FASCIA. 

The  Pelvic  fascia  (Fig.  635)  is  a  thin  membrane  which  lines  the  whole  of  the 
cavity  of  the  pelvis  and  is  continuous  with  the  transversalis and  iliac  fascism.  It  is 
attached  to  the  brim  of  the  pelvis,  for  a  short  distance,  at  the  side  of  the  cavity,  and 
tt>  the  inner  surface  of  the  l>one  round  the  attachment  of  the  (Hjtnrator  internus. 
At  the  posterior  border  of  this  muscle  it  is  continued  backward  as  a  yvvy  thin 
membrane  in  front  of  the  Pyriformis  muscle  and  sacral  nerves  to  the  front  of  the 
.sacrum.  In  front  it  follows  the  attachment  rrf  the  Obturator  internus  to  the  bone, 
arches  beneath  the  obturator  vessels,  completing  the  orifice  of  the  obturator  canal, 
and  at  the  front  of  the  pelvis  is  attached  to  the  lower  part  of  the  symphysis  pubis. 
At  the  level  vff  a  line  extending  frnni  the  lower  part  of  the  symphysis  pubis  to  the 
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FlO.  OB.— *ide  view  of  the  pelvic  viscera  of  the  male  subject,  showingr  the  pelvir  and  i>orlnfal  fwscijc. 
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Spine  of  the  ischium  is  a  thickened  whitish  band  :  this  uiarks  the  attachment  of 
the  Levator  ani  muscle  to  the  pelvic  fascia,  and  corresponds  to  its  point  of  division 
into  two  layers,  the  nhfitrator  and  rectO'Veiical. 

The  obturator  fascia  descends  and  covers  the  Obturator  internus  muscle.  It 
is  a  direct  continuation  of  the  pelvic  fascia  below  the  white  line  above  menti'ined, 
and  is  attacheil  to  the  pubic  arch  aiifhto  thenuirgin  uf  the  great  sacro-sciatic  liga- 
ment. From  its  attachment  to  the  rami  of  the  os  pubis  and  ischium  a  process  is 
given  off  which  is  continuous  with  a  similar  jirocess  from  the  opp<)site  side,  so  as 
to  close  the  front  part  of  the  outlet  of  the  ])elvi8,  forming  the  posterim-  layer  of 
the  trinngolar  ligament.  This  fascia  f<jrms  a  canal  for  the  pudic  vcsscU  w^n^ 
nerve  in  their  passage    forward  to  the  perinjvum.  and  gives  off'  a  iVv\\\  \s\v?w5v:i\'a»& 
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which  covers  the  perineal  aspect  of  the  Levator  ani  must 
{anal)  fa%cia. 

The  recto-vesical  fiiscia  {visceral  layer  of  the  pelvic^ 
pelvis  upon  the  upper  surface  of  the  Levator  ani  muscle, 
bladder,  and  rectum.  From  the  inner  surface  of  the 
rounded  band  is  continued  to  the  upper  surface  of  the  ] 
bladder,  forming  the  pubo-prostatic  or  anterior  true  ligao 
the  side  this  fascia  is  connected  to  the  side  of  the  prosi 
and  the  vesico-prostatic  plexus  of  veins,  and  is  continue 
the  bladder,  forming  the  lateral  true  ligaments  of  the  or 
tion  invests  the  vesiculse  seminales,  and  passes  across 
rectum,  being  continuous  with  the  same  fascia  of  the  opp 
prolongation  is  reflected  round  the  surface  of  the  lower 
Levator  ani  muscle  arises  from  the  point  of  division  of 
<5eral  layer  of  the  fascia  descending  upon  and  being  ir 
upper  surface  of  the  muscle,  while  tne  under  surface  of  t 
thin  layer  derived  from  the  obturator  fascia,  called  the  u 
In  the  female  the  vagina  perforates  the  recto-vesical  fi 
longation  from  it. 
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Anustomolica  magna  of  bracbial, 

Ami  tragus,  874                                   ^^^^M 

AcccBBory  ligament  of  shoulder, 

598 

Antrum  of  Highmore,  192               ^^^^| 

348 

of  femoral,  639 

Anus,  1083                                        ^^H 

obturator  nerve,  816 

Anatomit^^l    neck    of   humerus, 

develofiment  of,  134                       ^^^^| 

olivary  nuclei,  714 

249 

muscles  of,  400,  401                         ^^^| 

descending  palatine  canals,  199 

fracture  of,  255 

Aorta,  .543                                         ^^H 

jirocesijises,  154 

Anconeus  muscle,  488 

abdominal,  Oil                                 ^^^^| 

pudic  artery,  625 

Anderscb,  ganglion  of.  779 

branches  of,  01 1                              ^^^^| 

Afcrvulus  cerebri,  741 

Aneurisms  of  abdominal   aorta. 

development  of,  129                               ^| 

Acctubnlum,  280 

Oil 

surgical    anatomy  of  arch  of,        ^_^M 

AcrouKitin,  39 

of  arch  tjf  norta,  540 

^^M 

Acromial  end  of  clavicle,   fnuj- 

of  thoracic  aorta.  608 

arch  of,  543                                      ^^M 

ture  of;  502 

AngJe  of  jaw,  208 

brani'hes  of,  547                             ^^^H 

region,  musclett  of,  473 

of  pnbek,  280 

peculiarities  of,  545                     ^^^H 

thoracic  artery,  594 

of  rib.  23.5 

of  branches  of,  547                 ^^^^^ 

Acromio-clavicular  joint,  344 

sacro- vertebral,  157 

sinuses  of,  544                             ^^^^| 

surface  form  of,  346 

Angular  arterj'.  558 

surgical  anatomy  of,  545            ^^^^| 

Burgical  anatomy  of,  346 

convolution,  720 

descending,  007                                ^^^H 

Acromion  ijroi-ess,  246 

movement,  20 

thoracic,  007                                     ^^^^^ 

fracture  of,  502 

process,  external,  173 

branches  of,  008                           ^^^^| 

Actions   of  uu8cle!».    See  eech 

internal,  173 

sinuses  of,  544                              ^^^^| 

group  of  muscles. 

vein,  053 

surgicid  anatomy  of,  008              ^^^H 

Adductor  brevi«  muscle,  514 

Ankle-joint,  379 

relations  of  tendons  and  ves- 

A<>rlic    o[»euiiig   of   diaphragm,             ^H 

lungus  mu»cte,  514 

448                                             ^^H 

magnuji  muscle,  515 

sebi  to,  381 

of  heart,  976                              ^^^M 

oblicjuui*  ijollieis.  495 

surface  form  of,  381 

plexus,  840                                      ^^^H 

liallucis,  535 

surgical  anutomy  of,  381 

semilunar  valves,  977                    ^^^H 

iransversus  poUicis,  495 

Annectant  gyrus,  721,  724 

sinuses,  977                                      ^^^H 

hallueis,  535 

Annular  ligament  of  radius  and 

Apertura  scale  ve8tlhttl\.<!fisio!«ft>     ^^M 

tidiercle,  289 

ulna,  355 
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Aponeurosis,  391 

of  deltoid,  473 

of  external  oblique  in  inguinal 
r^ion,  460 

of  occipito-frontalis,  395 

suprahyoid,  415 

of  soft  palate,  904 
Apophysis,  146 

Apparatus  ligamentosus  colli,  328 
Ap|>enduges  of  eye,  869 

surgical  anatomy  of,  873 

of  skin,  92 

of  uterus,  1056 
Appendices  epiploicse,  925 
Apfiendix  of  right  auricle,  972 

of  left  auricle,  975 

vermiformis,  939 
Aqua  labyrinthi,  888 
Aquapductus  cochleae,  180,  885 

vestibuli,  179,  883 

Fallopii,  179,  879 

Sylvii,  740 
Aqueous  humor,  865 
Arachnoid  of  brain,  706 

of  cord,  696 
Arantii  corpora,  975 
Arantius,  ventricle  of,  710 
Arbor  vit%  uterina,  1053 

of  cerebellum,  757 
Arch  of  aorta,  543 

peculiarities  of,  545 
branches  of,  547 
surgical  anatomy,  545 

of  OS  pubes,  2H3 

of  a  vertebra,  146 

supraorbital,  173 

crural  or  femoral,  1077 

palmar  Huperficial,  656 

deep,  600 

plantar,  649 

zygomatic,  218 
Arches,  pharyngeal,  118 

aortic,  fcetal,  129 
Arciforra  or  arcuate  fibres  of  me- 
dulla oblongata,  712 
Arcuate  libres  of  cerebrum,  743 

of  cerebclhini.  751 
Area,  germinal,  103 
Areas  of  Coiinheini,  6(» 
Areola  of  breast,  1060 
Areohv  of  l)()ne,  primary,  GO 

•secondary,  (51 
Areolar  tissue,  47 
Ann,  back  of,  muscles  of,  479 

front  of,  muscles  of,  477 

arteries  of,  578 

bones  of.  249 

faM'ia  of,  477 

lyinphatie  glands  of,  686 

lyniphaties  of,  (i8() 

Miperlic'ial  fascia  of,  472 

nerves  of.  801 

veins  of,  1)04 
Arnold's  nerve,  7S;{ 
eanal  for.  180 

KMU^dion,  770 
Arrectores  pili,  94 
Arteria  nia<,'na.  ')4;) 

centralis  retina-,  •")72 
Arteria-  propria"  renales,  1017 

reeeptaenli,  -'jTU 
Arteries,  development  of,  129 

^a'ueral  anatomy  of,  80 

anastonios«"«  of,  ')41 

capillary,  82 


Arteries,  development  of,  129 
distribution  o(^  541 
mode  of  division,  541 
mode  of  origin  of  branches, 

541 
nerves  of,  82 
sheath  of,  82 
structure  of,  80 
subdivision  of,  541 
systemic,  541 
vessels  of,  82 
Arteries  or  artery,  accessory  pu- 
dic,  625 
acromial  thoracic,  594  i 

alar  thoracic,  594 
alveolar,  564 

anastomotica    magna    of  bra- 
chial, 599  \ 
of  femoral,  639 
angular,  558 

anterior  and  internal  frontal, 
672 

cerebral,  572  | 

choroid,  567 

ciliary,  572 

communicating,  574  j 

inferior  cerebellar,  585  ! 

intercostal,  589 

spinal,  585 
antero-lateral  ganglionic,  574 
antero-median  ganglionic,  573 
aorta,  543 

abdominal,  610  | 

arch  of,  543 

ascending  part,  543 

descending  part,  607 

thoracic,  607 
articular,  knee,  641 
ascending  cervical,  586 

pharyngeal,  560 
auditory,  585,  889 
auricular  anterior,  561 

posterior,  559 
axillary,  591 
azygos  of  knee,  643 
basilar,  585 
brachial,  595 
broneliial,  607,  1004 
buccal,  564 

of  bulb,  627 
caleanean,  external,  649 

internal,  649 
carotid,  eommon,  549 

external,  553 

internal,  507 
carpal  ulnar,  005 

railial,  601 

of  cavernous  body,  627 
centralis  retina^,  o7(> 
(•erebellar,  585 
cerebral.  572,  575,  585 

ascendint:  cervical,  580 

snperticial.  587 

princcps,  559 

profnnda.  589 
chon)id  anterior,  575 

posterior,  580 
ciliarv,  57"J 

circle' of  Willis.  575,  586 
circnnillex,  ot'  arm,  595 

of  iliii,'li,  (i;i8 

ilia<',  deep,  0(12 

snperticial.  (i37 
cochlear,  889 
coccygeal,  028 
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Arteries  or  artery,  infraorbital, 
564 
innominate,  547 
intercostal,  608 

anterior,  588 

superior,  589 
internal  auditory,  889 

carotid,  568 

iliac,  622 

mammary,  588 

maxillary,  561 

plantar,  649 
interosseous  ulnar,  604 

of  foot,  646 

of  hand,  604 
intestini  tenuis,  616 
labial  inferior,  558 
lachrymal,  570 
laryngeal  superior,  5-34 

inferior,  586 
lateral  sacral,  629 

spinal,  584 
lateralis  nasi,  558 
lingual,  555 
long  ciliary,  572 

thoracic,  594 
lumbar.  619 
malleolar,  645 
mammary,  internal,  588 
masseteric,  564 
maxillary,  intern:il,  561 
median,  of  forearm,  604 

of  spinal  cord,  585 
mediastinal,  588 

I>osterior,  608 
n)cningeal  anterior,  570 

middle.  562 

small,  563 

from  occipital,  55'.) 
from  pharyngeal,  otK) 
from  vertebral,  583 
mesenteric  inferior,  616 

superior,  615 
metacarpal,  602 
metatarsal,  646 
middle  cerebral,  574 

sacral,  619 
musculo-phrenic,  588 
mylo-hyoid,  563 
nasal,  of  ophthalmic,  572 

of  septum,  558 
inferior,  558 
superior,  564 
nutrient,  of  humerus,  598 

femur,  639 

fibula,  648 

radius  and  uli^ar,  604 

tibia.  648 
obturator,  624 
occipital,  558 
u.'sophageal,  608 
ophthalmic,  570 
orbital,  564 
ovarian,  618 
palatine,  ascending,  557 

descending.  564 

of  pharyngeal,  560 

palmar  arch,  superficial,  606 
deep,  606 
palmar  interoeisei,  603 
palpebral,  572 
))ancreatic,  614 
pancreatico-duodenalis,  613 

inferior,  615 
I)erforating,  of  hand,  603 


Arteries  or  arterv,  perforating, 
of  thigh,' 638 

of  foot,  650 

of  intercostal,  588 
plantar,  649 
pericardiac,  588,  608 
perineal,  superficial,  627 

transverse,  627 
peroneal,  648 

anterior,  648 
pharyngea  ascendens  560 
phrenic,  618 
I)opliteal,  639 
posterior  auricular,  659 

cerebral,  586 

communicating,  675 

meningeal,   from   vertebral, 
584 
princeps  cervicis,  559 

pollicis,  602 
profunda  of  arm,  inferior,  598 

su|>erior,  598 

cervicis,  589 

femoris,  637 
l)terygoid,  564 
ptervgo-palatine,  564 
pudjc,  deep  external,  637 

superficial  external,  638 
internal,  625 
pulmonary,  542,  1003 
pyloric  inferior,  613 

of  hepatic,  613 
radial,  599 
radialis  indicis,  603 
ranine,  555 
recurrent  interosseous,  605 

radial.  601 

ulnar,  anterior,  604 
|H)Bterior,  604 

tibial,  644 
|)osterior,  644 
renal,  618 
sacral  lateral,  629 

middle,  619 
scapular,  posterior,  5S7 
sciatic,  628 
short  ciliary,  572 
sigmoid,  617 
spermatic,  618,  1039 
spheno-palatine,  564 
spinal,  anterior,  584 

lateral,  584 

posterior,  584 
spinal,  median,  584 
splenic,  613 
stemo-mastoid,  559 
stylo-mastoid,  559 
subclavian,  578 
sublingual,  555 
submaxillary,  557 
submental,  557 
subscapular,  594 
su])erficial  cervical,  587 

circunjflex  iliac,  632 

perineal,  627 

palmar  arch,  606 
superficialis  volte,  601 
superior  cerel)ellar,  585 

epigastric,  589 

ha'morrhoidal,  617 

intercostal,  589 

laryngeal,  654 

mesenteric,  615 

profunda,  598 

thoracic,  594 


Arteries  or  artery,  superior  thy- 
i-oid,  564 
supraorbital,  671 
suprarenal,  617 
suprascapular,  687 
sural,  641 
tarsal,  646 
tem^toral,  660 
anterior,  560 
deep,  663 
middle,  661 
{losterior,  560 
thoracic,  acromial,  694 
alar,  594 
aorta,  607 
long,  594 
su{)erior,  594 
thyroid  axis,  586 
inferior,  686 
superior,  654 
thyroidea  ima,  547,  1008 
tibial  anterior,  643 
jHisterior,  646 
re<?urrent,  644 
tonsillar.  557 

transverse  facial,  561 
transversalis  colli,  587 
tympanic,  from  internal  caro- 
tid, 571 
from  internal  maxillary,  562 
tdnar,  603 

recurrent  anterior,  604 
posterior.  <)04 

umbilical  in  fa'tus,  623,  983 
uterine,  624 
vaginal,  624 

vasa  abcrrantia  of  arm.  597 
brevia,  614 
intestini  tenuis,  616 
vertebral,  583 
vesical  inferior,  624 
middle,  624 
superior.  624 
vestibular,  889 
Vidian,  564 
Arteriolte  recta?,  1018 
Arthrodia,  318 

Articular  arteries   (knee),  from 
{)opliteal,  643 
cartilage,  145 
end-bulbs,  76 
lamella  of  bone,  315 
processes  of  vertebne,  148 
Articulations  in  general,  315 
different  kinds  of,  316 
acromio-clavicular,  344 
I     ankle,  379 

I      astragalo-calcsuiean,  383 
I  navicular,  384 

I      atlanto-axial,  325 
I      calcaneo-aslragtdoid.  383 
'      calcaneo-culjoid,  383 
navicular,  384 
carpo-metacarpal,  361 
carpal,  359 
classification  of,  316 
coccygeal,  341 
chondro-stemal.  336 
(.■osto-transvei>e,  333 
coslo- vertebral,  332 
of  cuboid  with  external  cunei- 
form, 386 
of  cuneiform  with  each  other, 

385 
elbow,  35V. 


Articulations,  femoro-tibJul,  370 

hip.  3(54 

immovable,  316 

knee,  370 

metacarpal,  iJ5f> 

metacar|>o-plmlangeal,  363 

nietalarsophalangefti,  3SS 

metatar»iil,  387 

mixed,  317 

movable,  317 

movemem**  of,  318 

navirulo-cuboid.  385 

naviculo-cuneiform.  385 

occiptto-atlautal,  3-7 

oocipito-axiol,  328 

pelvifl,  338 
with  spine,  338 

phalanges,  364 

puliif,  341 

rniliocarpal,  358 

radio-nlnar,  inferior,  357 
middle,  35(> 
8iip«rior,  355 

aacro-crMX'yKeal,  341 

sacrcHiliae,  331) 

mcro-scnatic,  340 

sac ro- vertebral,  tiSH 

Bfapulo-tvlavicidar,  345 

scapulo-litimeral,  347 

shoulder,  347 

Bterno-claviciilar,  343 
of  sternnui,  338 

tars<^>-(iietatarsal,  386 

tarsal,  382 

temporo-maxJUary,  329 

libiofibiilar,  inferior,  378 
middle.  378 
superior,  378 
of  tympanic  bones,  880 

vertebral  column,  321 

wrist,  358 
Aryta^no-epiglottideut*,   suiierior, 
991 

inferior,  991 
Aryiien<i«epigliiitidean  fnlds,  9iM 
Arvtenoid  cartilages,  986 

glands,  992 

muscle,  990 
Arytenoideus  rectus,  990 
.\iicendin^  <x)lon,  941 

frontal  artery,  574 

obli«iue    muscle   of    ab<t(.>men, 
153 

palatine  artery,  558 

.parietal  artery,  574 

pharyngeal  artery.  560 

surgical  anatomy  of.  561 
AsHocialion  tibrettof  hemispheres 

of  brain,  743 
AslraKnUis,  305 

devel<»ptneut  <>f,  310 
Atlanto-axial  articulation,  325 
Atlanto-ixlontoid  joint,  325 
Alias.  148 

development  of,  155 
Ati-abiliary  capsuleti,  1021 
AttolU'tis  atireni  uniscle,  396 
AUnihens  anrem  nujscle,  395 
Auditory  arterv,  889 

canal,' 876 

meatus,  external,  179 
internal,  179 

nerve,  778,  890 
surgical  anatomy  of,  778 

process*,  179 


Auditory  striie,  753 

tubercle,  754 

veins,  889 

vesicle,  124 
Aiierbach's  plexus,  939 
Auricle  of  ear,  874 

cartilage  oi^  874 

ligaments  of,  875 

of  heart,  left,  975 

appendix  of,  975 

sinus  of.  975 

right,  972 

openings  in,  972 
valves  in,  973 

sinus  of,  972 

senium  of,  973,  976 
Auricular  artery,  pototerior,  559 
anterior,  5Lil 

fissure,  ISO,  216 

lymphatic  glands,  683 

nerve  of  vagus,  783 

piKsterior  from  facial,  775 

surface  of  sacrum,  159 

veins.  anterit>r.  654 
jjosterior,  655 
Auriculuris  anterior  mu^le,  39a. 

posterior,  396 

superior,  396 

magnus  nerve,  793 
Auriculo-terniM.nral  nerve,  768 
Auriculo- ventricular   groove  of 
heart,  971 

opening,  left,  976 

right.  973  ] 

Axes  of  the  j>elvi8,  284 
Axilla,  589 

dissection  oi,  468 

surgical  uual«miy  of,  501 
Axillary  artery.  591 

branches  of,  594 
surface-nnirking  of,  693 

peculiarities,  592 

surgical  auatomv  of,  593 

lymphatic  glantis,  686 

*pace,  589 

vein,  666 
surgictd  anatomy  of,  667 
Axis,  or  sec<md  vertebra,  149 

development  of,  156 

oerebro-spinal,  695 

cceliac,  612 

thyn>i<l,  58(> 
Axis-cylinder  of  nerve-tubes,  71 
Azygos  artery,  articular,  643 

veins,  669* 

uvulie  muucle,  424 

B. 

Bacillary  layer  of  retina,  863 
Back  muscles  of,  first  layer,  430 

sectind  layer,  433 

third  layer,  434 

fourth  I'aver.  436 

fifth  layer.  439 
Ball-aud-s'X'ket  joint.    See  £n 

Rartholine,  duct  of,  907 

glands  of,  1049 
Base  of  brain.  727 
of  skull,  210 

external  surface,  213 
internal  surface,  210 
Basemen  I  men)brane«.  49 
1  Basi-hyal  of  hyoid  b«.>ne,  22{i 


^^H 
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^^^^^^^                                      ■ 

Bnne,  periosteum  of,  54 

Bones  or  bone,  turbinate,  infe- 

Bulbous portion  of  the  urethra,              H 

^^M^ngy  tissue  of,  1 4'> 

rior,  202 

1031                                             ■ 

vei^eis  of,  55 

middle,  188 

Bullis  of  the  fornix.  729                     ^^^M 

Bones,  forms  of— vw.  long,  short. 

superior,  189 

Fltirducli'»  oilunui,  702                       ^^^H 

flat,    tnixed,    irregular, 

tympanic,  181 

Bursee  mucustc,  316                               ^^^H 

145 

ulna,  256 

of  knee,  374                                      ^^^H 

number  of,  in  the  Inxly,  145 

unciform,  269 

of  shoulder,  348                             ^^H 

Bones  or  l>one,  descriptive  anat- 

vertebra prominens,  151 

Bursal  synovial  membranes,  316             ^M 

omy  of,  145 

vertebn«',  cervical,  147 

^^^B 

aHtragsiliis,  305 

donwil,  151 

^H 

atlu^,  148 

lumbar,  153 

axis.  149 

vomer,  203 

Ciecum,  939                                        ^^H 

calcaneiun,  302 

Wormian,  190 

Calannis  scriptiirius,  753                            ^M 

carpal,  2(54 

Bowman,  glands  of,  851 

Calcanean  arteries,  internal,  649               H 

olavidt!,  240 

Mircoui*  element!*  of,  67 

external,  649                                        ^| 

ctjccyx^  1()1 

B4jwman'B  capsule,  1013 

Calcaiico-ahtragaloid    ligamenis,        ^^^| 

craniul,  1*17 

Braehia  of  optic  lobes,  739 

^H 

onlx)id,  305 

Brachial  artery.  595 

CalcaneoHi^uboid  ligaments,  383          ^^^| 

cuneiform,  of  carpus,  266 

branches  of,  598 

Calcaneo-navlcular       ligaments,        ^^^| 

of  tarsus,  307 

peculiarities  of,  596 

3S4                                               ■ 

ear.  878 

surface  marking  of,  597 

Calcaneum,  301                                  ^^^H 

elkmoid.  187 

surgical  analouiy  of,  597 

Culcar  fcmorale,  291                           ^^^H 

facial.  190 

lymphatic  glands,  686 

^^^H 

femur,  286 

plexus,  796 

Calcarine  lissure.  722                          ^^^H 

Hbuia,  2y9 

surgical  anatomy  of,  807 

ralices  of  kidney.  1012                     ^^H 

frontal,  172 

region,   posterior,   muscles  of, 

taili>so-marginal"  lissure,  722                    ^| 

hand,  264 

487 

Camijer'ti  ligament.     8ee  Tritxn-              ^M 

humerus,  249 

anterior,  481,  483 

ffular  liffutucnt  of  Uretkfn.               ^| 

hyoid,  229 

veins,  666 

Canals  or  auuil,  accessory  [lala-             ^H 

ilium,  274 

Brachtalis  anticus  luuscle,  479 

tiiie,  109                                ^^H 

incus,  8S1 

Brachio-ceiJlmlic     artery.       See 

alimentary,  892                              ^^^H 

inferior  inaxillarv,  203 

Iniiuminaie. 

anterior  denial,  193                        ^^^H 

turbinatwl,  202 

Brain,  704 

palatine,  196                                ^^H 
for  Arnold's  nerve,  180               ^^^H 

iimomiuttte,  274 

base  of,  727 

isohiutn,  277 

convolution*  of,  717 

auditory,  876                                   ^^^H 

lachrymal,  197 

development  of.  120 

carotid.'  179,  180                              ^^H 

lesstr  laolirvmal,  197 

dura  uutter  of,  704 

central,  of  mmliolus,  885               ^^^H 

lingual.  229" 

general  nnaloniy  of,  73 
interior  of,  730 

for  cliordn  lympani,  202, 87S      ^^^H 

magnuni.  2t>8 

of  ctichlea,  'ii^b                             ^^^H 

niutar,  198 

lobes  of,  727 

^^^H 

nialleuH.  880 

membranes  and  dissection,  704 

dcntul  po(<terior,  192                       ^^^H 
ethmoidal,  174                                 ^^^H 

miixiUiiry,  inferior,  203 

subdivision  into  pans,  707 

superior,  191 

upper  surface  of,  717 

Haversian,  of  bone,  56                   ^^^H 

inetai'arpiii,  2G9 

weight  of,  717 
Brancliial  arches,  119 

of  Huguier,  177                              ^^^^| 

metatarsal,  308 

incisive,                                         ^^^H 

na»al,  191 

B  reacts,  1060 

inferior  dental,  205  .                      ^^^^| 
infraorbital,  192                              ^^^H 

navicular,  306 

Bregjua,  210 

occtpitaE,  156 

Brim  of  pelvis,  283 

inguinal,  1U67                                ^^^H 

orbicular,  882 

Broad  Iigumentt<  of  uterus,  1052 

for      Jai-olison's      <  tympanic)            ^| 

palate,  199 

forma ti<ni  of,  920 

nerve,  180                            ^^M 

parietal,  170 

Bronchi,  right  and  left,  993 

lachryninl,  872                                 ^^^| 

patella,  293 

septum  of,  994 

nasu^iailatinie,  196                            ^^^^| 

I«lvic,  281 

in  huig.  HXt3 

of  Nuck.  1046,  1059                       ^^H 

phalauKCiiof  foot,  310 

Bronchial  arteries,  608,  1004 

^^H 

of  bund,  272 

lymphatic  glands,  694 

palaline.  anterior,  196                     ^^^H 

pisif<»rni,  266 

sepvuio,  994 

tubes.     See  fironcJu, 

jMisterior.  194                                ^^^H 

pubic,  279 

pterygo-pahuine,  184                      ^^^| 

r;idiu»,  201 

vein^  671),  1(>04 

sacral,  159                                        ^^^| 

ribs,  234 

Brunner*s  glands,  936 

of  ^^chlemni,  855                             ^^^H 

jiacrum,  157 

Bubonocele,  1071 

s])ernialic,  1067                               ^^^| 

scaphoid,  264 

Buccal  arteries,  564 

of  spinal  ci>rd,  121                          ^^^H 

scapula,  244 

cavity,  892 

spiral,  of  c<K-hlea,  885                     ^^^H 

semilunar,  268 

develojiment  of,  134 

of  Stilling,  865                               ^^H 

sesamoid.  314 

gland-s,  893 

of  modiiiius,  885                              ^^^H 

sphenoid,  182 

lymplinttc  glnmls.  683 

seuiicircitlnr,  884.  885                      ^^^H 

sphenoidal,  spon^ey,  186 

nerve  of  facial,  777 

for  tensor  lyinpaui,  181,  857          ^^^H 

^tajjea,  ^Hl 

of  inferior  maxillary,  768 

teinporo-malur,  199                         ^^^H 

sternum,  230 

veins,  655 

vertebral,  164                                    ^^H 

superior  maxiiUry,  191 

Buccinator  muscle,  404 

Vidian.  185                                       ^^H 

tArsal,  301 

Bulb,  artery  of,  627 

of  Wirsung,  898                             ^^H 

temporal,  175 

of  corpus  cavenuftium,  lO.'Jo 

('analiculi  of  bone.  58                       ^^^| 

tibia,  295 

of  corpus  spongiasnm,  1036 

Canalis  centralis  modioli,  885           ^^^H 

trapezium,  268 

olfactory,  72!^,  755 

reuniens,  888                                   ^^^| 

tra^te»)id,  268 

Bulbi  vestibuli,  1049 

spiralis  modlt^Xx^"^^                     ^^^| 

triquetml,  190 

BullM>-c:ivernou9  muscle,  465 

Cancellous  tisiRVka  Q\\i«wa^^A.         ^^^H 

^H                ^^^^^ 

"            INDEX, 

^^H 

^^^H          ratline  eminonce,  102 

Cartilage  of  bronchi,  r>U4 

be  1 1  ii^iReri^^!^^^^^^^ 

^^H              fo^sti,  ll«2 

costal,  52,  238 

^^^^^^^B 

^^H              teeth,  81)4 

cricoid,  ^85 

veins,  fJ59                     ^^^^^^B 

^^H          CatiLhi  ufevdidB,  S69 

cuneiform,  98JJ 

Cen^belii  incisura,  anterior,  74* J 

I^^^H           Capillaries,  82 

of  ear,  874,  876,880 

iK^lerior,  74S                          ■ 
Cerebellum.  747                               1 

^^^H                                of,  }vl 

fcusifortu,  230 

^^^H           Capllellum  of  liuuieriis,  2o3 

of  epiglottis,  986 

corpus  dentatum  of.  749,  752  1 

^^^B          Cuprtular  Hgiiinent  uf  hi|i,  34>4 

tihrO',  52 

hemisphere*  of,  748                   ^ 

^^^H                  arknt>e,  371 

hvaline,  51 

lamina;  of,  751                               m 

^^H                  of  ^llouMer,  34S 

of  larynx,  984 

b>bes  of,  748                           ^^M 

^^H                   of  thnmb,  Hi>l 

of  lli-^  none,  84S 

median  lobe  of,  IVi           ^^H 

^^^H                    of  VL>rt(.'bni>,  112'^ 

of  the  ]M(]na,  874 

peduncle*  f>f,  7-'><»                  ^^^J 

^^^H          Capsule,  extiTiial,  of  bniin,  73-1 

reticular,  53 

structure  of,  749                        H 

^^^H              intertiut,  of  bruii),  I'M 

of  Saiilorini,  9S*> 

under  surface  nf,  74S         ,^^H 

^^^H              in  fu'tus,  124 

semilunar  of  knee,  372 

up|>er  surfstv  of,  743        ^^H 

^^^H              of  itiisson,  Uo2 

of  ^^.^pttlu^  of  no^e,  848 
tarnal,  870 

the  valley  of.  74<<               ^^H 

^^H              of  kidney,  1012 

ventricle  uf.  7*''                    ^^H 

^^H              of 

Icmponiry,  54 

weight  of,  74S                       ^^H 

^^^H               of  Teuon,  852 

lhvri>id,  i"84 

Cerebral  arterie-s,  •u'Z            ^^^B 

^^^H           Cnfmuk^,  aiipniroiiul,  1021 

of 'trachea,  994 

^^^H 

^^^H          Caput  e<jniii  punterioris,  7<)2 

white  hbrrv,  52 

nuddle,  574                      ^^^fl 

^^^H               ffalliimi^iiiii,  IDHO 

of  VVrisberg,  986 

p<j}«teri<ir,  585                   ^^^H 

^^^H           Cardiac  lymphatics,  604 

vellow  i-hiHlic,  53 

couvoIulidnK.  717              ^^^| 

^^^H 

xiphoid.  2.'«> 
Cartilagc-celK  51 

lyniphatics,  (iS4                  ^^^H 

^^^^1                  from  pn<?unioga8tric,  7S4 

topography,  229                 ^^^| 

^^^^1               plexus  iif  iiiTVfH,  dt'ep,  H'.U) 

Cartilajfi'-lacuna',  51 

veinx,  (i"»8                              ^^^ 

^^^^H                      supti-rlicjat,  S'M 

Cartilagiucs  nunores,  848 

ventricles  73-2,  737.  739.  TS*  1 

^^^H 

Cartilng*i  triticea,  ys7 

Cerebro-»piua|  {ixis,  ($95              fl 

^^^^H            CunlinnI  v»'itiN  fr^tal,  131 

Canntcula  iachrvmalii«,  H7I 

lbii«l,  7tH'>                                      J 

^^^^K          Carotid  artery,  cnmuion,  o40 

Onmntidie  my rti formes,  1U49 

nerves,  09                               ^^^fl 

^^^H                     hmnclies  of  ^uccflHtonal  i, 

Cauda  equina,  819 

Kys-ten),  t}9                             ^^^fl 

^^H 

C!ava,  inferior,  075 

Cerebrum,  707,  71 H                '^^H 

^^^^B                      ptH.'  1  d  i  a  r  i  ties  of ,  •*).*>  1 

j)e<'uliatities,  (575 

biiMc  of.  727                                     ^ 

^^^^^B                      Murfai-c  niurkiiig  of,  ool 

superior,  tjti9 

commi'^unil  Hbrrs  of,  743       fl 

^^^^m                      surgical  niuUutuy  of,  5ol 

Cavernous  body,  artery  of,  027 

conuiiisiitureK  of,  743                   fl 

^^^H                                  oo3 

groove,  183 

convulution.- of,  717                 J 

^^^H                    bnmehuH  of,  ■')r)4 

nerves  of  penis,  840 

cmrn  of,  73(.>                      ^^fl 

^^^^H                      surface  niarkiiijrnf,  .V)3 

plexju,,  M:i| 

fibres  of,  743                         |^^H 

^^^H                      Ht)rKii^'<(l  unatoojy  of,  5<)3 

si  nut*,  GUI 

ti»>urcs  of,  717                    ^^^fl 

^^^^1                  internal.  567 

ner%er*  in,  772 

genend    arrMnipetnefit     of    twk 

^^^^^                      hrunciies  of, 

Burgic:d  anatomy  of,  GGl 

l»artji,  7o<»                          J 

^^^^1                     peculiarities  of,  5)19 

Cavity,  cotyloid,  'if^y> 

gray  matter  of,  73,  744               fl 

^^^H^                      Kurgictil  anatomy  of,  -570 

glenoid,  247 

bemisphervw  of,  716                   J 

^^^m  -                    luln-reK'.  14S 

of  the  great  omentum,  'JUd 

inlerior  of,  730                     ^^^B 

^^^H               Itraueh  of  Vidian,  7(}(i 

of  pelvis,  283 

labia  of,  731                           ^^^H 

^^H 

hignn»itl,  257 

lol>es  of,  727                          ^^^^fl 

^^^^B               jL^in;:liou,  H'il 

Cells,  38 

{icibuu'lo  i^T,  729                 ^^^1 

^^^^B               groove,  183 

of  btjne.  58 

struuiurc  of,  742                 ^^^| 

^^H               plexus,  831 

deiinition  of,  :i8 

^^^1 

^^^^^^^      Iriauitle,  inferior,  otio 

division  of,  direct,  41 

under  kuKhcmt.  727              "^^^^ 

^^^^^^^L 

indirect,  40 

upper  Hirfuf^,  7  17                       ^k 

^^^^^^y  Carpal  arteries,  from  radial,  t\<H 

ethnjoidal,  188 

ventricle?  of.  73H,  739,  752        fl 

^^^^^^^          from  ulnar,  tf04,  (>0o 

mastoid,  17M 

Ceruiiunoux  elands,  H~H                 fl 

^^^^V              Ugnutents,  3'>0 

prickle,  43 

Cervieal  artery.  a<o'ndinf;,  5^    J 

^^^^K          Car[K>-uictucar|>al     artictilutinns 

rvpnuliiction  of,  40 

siiperftcial,  5K7                 _h^| 

^^H 

structure  of,  3m 

|irin(.H-|H^,  ''O'J                         ^^^H 

^^H         Carpus, 

wall,  41 

[vrofimda.  589                        ^^^^| 

^^^^B             deveiopnieut  nf,  273 

Cellular  tissue,  lymphoid,  48 

^^H 

^^^^B             artictdaiions  of,  3.M> 

mucoid,  48 

g:inglior),  inferior,  H34        ^^H 

^^^^B             surface  forui  of,  272 

retiform,  48 

middle.  834                        ^^1 

^^^^K              Hurgicnl  anatomy  of,  273 

Cement  of  teeth.  901 

8U|tertor,  K3I                      ^^^| 

^^^^B         Cartilage,  general  anatomy  of, -^1 

forui.itioii  nf,  UOO 

lymphatic  glands  detp,  Ctflf^^l 

^^^^B 

Centr.d  r:jnal  of  cord,  (>99 

sukti-riiciul,  t>8(i                         H 

^^^H 

gimgiionic  vesst>ls  of  bniin,  57<J 

uervi-s,  790                                    fl 

^^^^B 

IoIk.'  of  «*erebrum,  721 

anterior  division*  of,  792        ■ 

^^^^B 

Centres  of  owification,  G3 

posterior  divi^i.m*  ..f  'i»0      1 

^^^^B 

Centriftigr^d  nerve-libres,  75 

rootK  of,  {\^                               fl 

^^^^B                    intercellular  sulwuuce  of. 

Centripetal  nerve-fibres,  75 

plexUN  793                                     J 

^^^^^ 

Centrum  ovale  majus,  731 

deep  branchr«  of,  79o     ^^^| 

^^^^^^H 

minus,  730 

|M>.sterior,  79(i                    ^^^^fl 

^^^^^^B            tentpomry,  54, 

Ceplialie  vein,  005 

"Ujierfirifil  branch*^  nf,  tfl^l 

^^^^^^^B                <leKcripttvc  anatomy  of, 

median,  r><t5 

vcin.s.  deep,  057                               fl 

^^^^F 

Ceraio-byal  of  hyoid  bone,  229 

vertebra-.  147                       ^^^M 

^^V             arytenoid,  *.)MB 

Cerebellar  nrteries,  anterior,  685 

Huruif-nl  anatomy  ««i,  3i]||^^^| 

^^^^^^       of  auricle,  H74 

inferior,  b^ 

CerviialtK  a^<:<4'odi>o>*nia«(-t*vl^^H 

INDEX. 
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Cervico-facial  nerve,  777 
Cervix  cornu  posterioris,  702 

uteri,  1053 
Chalice  cells,  43 
Chambers  of  the  eye,  865 
Ch.issaignac's  tubercle,  148 
Cheek  ligaments,  328 
{.'heek,  muscles  of,  403 
Cheeks,  structure  of,  893 
Chest,  muscles  of  front,  469 
of  side,  472 
surface  form  of,  238 
surgical  anatomy  of,  239 
Chiasma,  or   optic   commissure, 

756 
Chondro-glossus  muscle,  418 
Chondro-sternal  ligaments,  3iiG 
Chondro-xiphoid  ligament,  336 
Chorda  dorsalis,  107,  115 

tympani  nerve,  775,  883 
Chordie  tendinese,  of  right  ven- 
tricle, 974 

of  left  ventricle,  976 
voailes,  988 
Willisii,  659 
Chorion,  112 

Choroid  arteries,  anterior,  575 
posterior,  586 
coat  of  eye,  856 
plexus  of  lateral  ventricle,  735 
of  fourth  ventricle,  753 
of  third  ventricle,  739 
veins  of  brain,  658 
Choroidal  fissure,  123 
Chromatin,  39 
Chyle,  38 

Chyli  receptacnlnm,  682 
Cilia,  or  eyelashes,  869 
Ciliary  arteries,  572,  867 
ganglion,  761 
niiiscic,  860 
nerves,  long,  761 

short,  701 
processes  of  eve,  857 
Circle  of  Willis,  586 
Circular  sinus,  661 
Circulation  of  blood  in  adult,  971 

in  foetus,  981 
Circulus  tonsillaris,  767 
Circumduction,  318 
Circumferential     fibro-cartilage, 

53 
Circumflex  artery  of  arm,  ante- 
rior, 595 
posterior,  595 
of  thigh,  external,  638 
internal,  638 
iliac  artery,  632 
sui>erficial,  637 
nerve,  801 

surgical  anatomy  of,  807 
vein,  674 
superficial,  672 
Circumfiexus  palati  muscle,  '124 
Cin-umvallatc  papillse  of  tongue, 

«43 
Claustnil  formation  of  cortex,  745 
<  laustrum,  734 

Clava  of  foruiculus  gracilis,  716 
Clavicle,  240 

development  of,  243 
fracture  of,  501 
{)eculiarities  in  sexes,  243 
surface  form  of,  243 
surgical  anatmny  of,  243 


Cleft  plate,  425 
Cliuoid  processes,  anterior,  185 
middle,  182 
posterior,  183 
Clitoris,  1049 

fnenum  of,  1048 

lymphatics  of,  691  j 

muscles  of,  467,  1049  \ 

prepuce  of,  1048 
Clivus,  183 
Cloaca,  140 
Coccvgeal  artery,  628 

gland,  619 

nerves,  820 
Coccygeus  muscle,  462 
Coccyx,  161         • 

development  of,  162 
Cochlea,  884 

aqueduct  of,  179 

arteries  of,  889 

central  axis  of,  885 

cupola  of,  885 

denticulate  lamina  of,  886 

infundibulum  of,  885 

lamina  spiralis  of,  885 

nerves  of,  890 

scalse  of,  886 

spiral  canal  of,  885 

veins  of,  890 
Cochlear  arterv,  890 

nerve,  890 
Cochleariform  process,  181,  878 
Coeliac  axis,  612 

Dlexus,  838 
Colica  dextra  artety,  616 

media,  616 

sinistra,  616 
Collateral  circulation.     Sec  Hiu- 
guxd  Anatomy    of   each 
Artety. 

fibres  of  cerebrum,  744 

fissure,  722 
Collecting  tubes  of  kidney,  1014 
CoUiculus  nervi  optici,  8<i0 
Colon,  941 

Colostrum  corpuscles,  1061 
Columella  cochlese,  885 
Column  of  Goll,  701 

of  Burdach,  702 

cerebellar,  701 

Clarke's    vesicular,  of   spinal 
cord,  703 

mixed  lateral,  701 

vesicular    of   anterior   cornu, 
703 
Columna  nasi,  848 
Columme  cnmeoe  of  left  ventricle, 
I  977 

of  right  ventricle,  974 

papillaries,  974,  977 
'  Columns  of  abdominal  ring,  10(54 

of  spinal  cord,  698 

of  vagina,  1051 
Comes  nervi  ischiadic!  arter}',  628 

phrenici  artery,  588 
Commissuni,  brevis,  of  cerebel- 
lum, 749 
Commissural  fibres  of  brain,  743 
Commissures,  of  brain,  anterior, 
740 
middle  or  soft,  740 
'         posterior,  740 

optic,  756 

of  spinal  cord,  grav,  698 
j  white,  698 


Common  ligaments  of  vertebrse, 

321 
Communicans  hypoglossi  nerve, 
796 
peronei,  827 
Communicating  artery  of  brain, 
anterior,  574 
posterior,  574 
from  dorsal  is  i)edis,  645 
ulnar,  606 
Compact  tissue  of  bone,  54,  145 
Complex  us  muscle,  439 
Compressor  narium  minor,  401 
nasi,  401 

sacculi  laryngis,  991 
urethne,  466 
in  female,  1090 
Conarium,  740 
Concentric  corpuscles  of  thvmus, 

1009 
Conception,  where  effected,  100 
Concha,  874 

Condyles  of  bones.    See  Bones. 
Condyloid  articulations,  318 
foramina,  167 
fossse,  162 
process,  206 
ridge,  external,  252 

internal,  252 
veins,  posterior,  659,  660 
Congenital  fissures  in   cranium, 
190 
hernia,  1071 
Conglobate  glands,  681 
Coni  vasculosi.  1042 
Conjoined  tendon  of  internal  ob- 
lique and  transvers:ilis, 
453,  1066 
Conjunctiva,  870 
Connecting  fibro-cartilages,  53 
Connective  tissue,  45 
development  of,  48 
lymphatics  of,  48 
nerves  of,  48 
Conoid  ligament,  346 

tubercle,  241 
Constrictor  inferior  muscle,  421 
medius,  422 
superior,  422 
isthmi  faucium,  424 
urethrse,  466 
Contractile  fibre-cells,  68 
Conus  arteriosus,  974 
Convolution  of  corpus  calloeum, 

722 
Convolutions,  angular,  720 
of  cerebrum,  structure  of,  742 

topography  of,  724 
of  corpus  cailosum,  722 
cuneate,  723 
frontal,  719 
marginal,  723 
occipital,  721 
occipito-temporal,  724 
orbital,  719 
parietal,  720 
precuneus.  723 
quadrate,  723 
supramarginal,  720 
temporo-sphenoidal,  727 
uncinate,  723 
Coraco-acromial  ligament,  346 
Coraco-brachialis  muecle..,  ^"^ 
I  Coraco-clavicular  \vRMa\«!S>X,'i>'fe 
I  Coraco-humera\  \\%ii.vcv«cv\^*i>^& 
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,Coracotd  ligament,  347 
procestt,  247 
IVactiire  of,  502 
f.'onl,  spermatic,  1039 

iitiibiii€>a1,  115 
Cordiform  leiidon  of  diapliragm, 

447 
Corium  of  skin,  91 

of  longue,  842 
<  'oniea,  So4 
Ctirnenl  {!orpiiscle«,  855 

Kptices,  H55 
'  ornicula  laryngis,  021 
Corn  II  Ammonis,  735,  745 

formation  of,  745 

Cornua  of  the  coccvx,  U>I 

of  liyoid  lume,  229 

of  the  saL-rum,  loS 

of  thyroid  cartilage,  920 

Corona  glandis,  1034 

radiata,  73,  742 
Coronal  siilure,  207 
Coronaria  veniriculi  ttrtery.  «»13 
Coronary  arteries  of  lip,  558 
of  heart,  544 
jHjnjIiarities,  545 
ligament  of  liver,  9'»0 
liJ{a1uenl^  of  knee,  370 
plexus,  anterior,  837 

ftowterior,  836 
sinus,  679 

o{)«ning  of,  972 
valve,  680,  974 
Oironoid  depression,  253 
process  of  jaw,  20ti 
of  iihia,  257 
Corixjra  albicanlia,  724 
Arantii,  y75 
roammillaria,  729 
cavernosa  penLs,  1035 

crnra  of,  U>34 
cavernosa  clitoridis,  1049 
gen icu lata,  742 
(jiisirlrigeinina,  74rt 
Btriatii,  733 
veins  of,  659 
Corpus  calloHum,  731,  743 
Kivernosuni,  artery  of,  527 
convolution  of,  723 
genu  of,  732 
pediuuirs  of.  732 
ventricle  of,  732 
dentatura  of  cerebellnm,  749 

of  olivary  IxkIv,  7H> 
fimbriatum,  735 
Highraoriannni,  1041 
gp«mgio«ium,  1030 
dentatum,  741*.  752 
Corpuscles,  blood-,  34 
c»»loreil,  34 
development  of,  126 
of  Herbst,  77 
while,  35 
Malpighian,  of  kidney,  1013 
of  rurkinje.  752 
of  spleen,  903 
tactile,  70 
of  Vater,  77 
Cornigator  cutis  ani,  4t»0 

siipercilii  imiscle,  397 
Cortex  of  cerebelliini,  751 

of  cerebrunt,  744 
Corti,  membrane  of,  886 
organ  of.  887 
rotls  of,  887 


Cortical  arteries  of  brain,  677 
arclies,  1013 
columns,  1013 
Huljstauce  of  brain,  744 
of  kidney,  1013 
of  HUprurenul  cai>sules,  1 
of  leetli,  K«)S 
Costal  cartilage*,  52,  238 
connection  with  rlbw,  336 
process,  148 

vertebral  ligaments,  332 
Co8to-chondrul  arliciilatioD, 
Costo-claviculHr  ligament,  343 
Coato-colie  ligumenl,  925 
Costo-coracoid  fascia,  470 

ligament,  470 
Co&to-transverHe       articulatio! 

333 

Coslo-vertebral  articulations,  332 
Chondro-xiphoid  ligaments,  336 
Cotiinnius,  nerve  of,  767 
Cotyloid  cavity,  280 
ligament,  366 
nolth,  280 
Coverings  of  direct  inguinal 
nia.  1072 
of  femora)  liemia,  1081 
of  obliipie,  1069 
of  testiH,  1040 
Cowfjer's  plamls.  1034,  1088 
Cranial  bones,  K>5 

urticultttions  of,  210 
fossa',  2 to 
nerves,  754 

development  of,  117 
eighth,  778 
eleventh,  786 
fifth.  759 
first  pair,  754 
fovirih,  758 
ninth,  778 
second,  755 
seventh,  773 
sixth,  772 
tenth,  781 
third,  757 
twelfth,  786 
sutures,  207 
Cranium,  165 

congenital  fissures  in,  190 
development  of,  189 
lymphatics  of,  684 
Cremajster  muscle,  454 
fonnjition  of,  10(^6 
Cremaftteric  artery.  621 

fascia,  454 
Crescents  of  Gianuzzi,  908 
CreKt,  frontal.  173 
of  ilium,  274 
lachrvmal,  197 
nasuh  191 
occipital,  167 

niternal,  168 
turbinated,  of  tmlate,  20O 
of  the  superior   maxillary, 

194 
of  pubes,  279 
of  ubia,  295,  296 
Cribrif<irm  faxia,  1075 
plate  of  ethmoid.  187 
Crtco-arvUenoideus  lateralis  mil 
*cle,  989 
posticus  muscle,  988 
Cnco-thyroid  artery,  564 
membrane,  987 
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CutaneooB  branches  of  perineal 
nerve,  823 
plantar  nerve,  825 
of  poMterior  tibial,  825 
of  radial,  806 
of  sacral  nerves,  819 
of  ulnar,  804 
Cuticle  of  skin,  90 
Cuticula  dentls,  900 
Cutis  vera,  91 
Cuvier,  ducts  of,  131 
Cystic  artery,  613 
duct,  956 

valve  of,  957 
plexus  of  nerves,  839 
veins,  679 

D. 

Dartos,  1038 
Decidua,  114 

reflexa,  1 14 

serotina,  114 

vera,  114 
Deciduous  teeth,  894 
Decussation  of  optic  nerves,  756 

of  pyramids,  710 
Deep  crural  arch,  459,  1079 

palmar  arch,  600 

perineal  fascia,  465,  1086 
Deferent  artery,  624 
Deglutition,  actions  of,  425 
Deltoid  aponeurosis,  473 

muscle,  473 

tubercle,  241 
Demilunes  of  Heidenhain,  908 
D^mours,  membrane  of,  854 
Dens  sapient  ise,  893 
Dental  artery,  inferior,  563 
posterior,  563 

canal,  anterior,  193 
inferior,  205 
posterior,  192 

groove,  899,  902 

nerves,  anterior,  765 
inferior,  769 
middle,  764 
posterior,  764 

pulp,  896 

ridges,  899 

sacs,  902 

tubuli,  897 

vein,  inferior,  665 
Dentate  fissure,  722 
Denticulate  lamina  of  cochlea, 

886 
Dentinal  sac,  900 

sheath,  898 
Dentine,  897 

formation  of,  900 
Depressions      of      Pacchionian 

bodies,  171 
Depressor  alse  nasi,  401 

an^li  oris,  403 

epiglottidis,  991 

labii  inferioris,  403 
Derma,  or  true  skin,  91 
Descemet,  membrane  of,  854 
Descendens  hypoglossi  nerve,  788 
Descending  aorta,  607 

colon,  941 

oblique  muscle   of   abdomen, 
450 
Descent  of  testicle,  1045 
Development  of  atlas,  156 


Development,  axis,  156 

alimentary  canal  and  its  ap- 
pendages, 133 

arteries,  129 

bone,  59 

carpus,  273 

clavicle,  243 

coccyx,  162 

cranium,  117, 189 

ear,  124 

ethmoid,  189 

eye,  122 

fece,  117 

femur,  292 

fibula,  300 

foot,  310 

frontal  bone,  175 

genital  organs,  137 

hand,  273 

heart,  126 

humerus,  254 

hyoid  bone,  229 

inferior  turbinated  bone,  ^2 

lachrymal  bone,  198 

lens,  123 

lower  jaw,  208 

lumbar  vertebne,  155 

malar  bone,  199 

mammsp,  125 

metacarpus,  274 

metatarsus,  311 

muscles,  126 

nasal  bone,  191 

nervous  centres,  120 

nose,  125 

occipital  bone,  169 

OS  innominatum,  280 

palate,  119 

palate  bone,  201 

parietal  bone,  172 

patella,  294 

permanent  teeth,  901 

phalanges  of  hand,  274 
of  foot,  311 

radius,  262 

ribs,  237 

sacrum,  160 

scapula,  248 

seventh  cervical,  156 

skin,  125 

sphenoid,  186 

spine,  115 

sternum,  233 

superior  maxillarv  bone,  196 

tarsus,  311 

temporal  bone,  181 

temporary  teeth,  899 

tibia,  298 

ulna,  260 

veins,  130 

vertebra,  154 

vomer,  203 

Wormian,  190 
Development  of  Organs,  Chron- 
ological Table  of,  143 
Diameters  of  pelvis,  282 
Diaphragm,  446 

development  of,  134 

lymphatics  of,  694 
Diaphysis,  64 
1  ^arthrosis,  317 
Digastric  muscle,  415 

fossa,  178 

lobe  of  cerebellum,  749 

nerve,  from  facial,  776 


I  Digestion,  organs  of,  892 
i  Digital  arteries  from  ulnar,  606 
from  plantar,  649 
cavity  of  lateral  ventricle,  732 
fossa,  287 

nerves,  from  median,  803 
from  radial,  806 
from  ulnar,  804 
of  foot,  836 
Dilatator  naris,  anterior,  401 

posterior,  401 
Diploe,  146 

veins  of,  657 
Direct  inguinal  hernia,  1071 
course  of,  1072 
coverings  of,  1072 
pyramidal  fasciculus,  701 
Discus  proligeruB,  100,  1059 
Disks,  blood,  36 

development  of,  11^7 
Dissection  of  abdominal  muscles, 
449 
arm,  477 

auricular  region,  395 
axilla,  468 
back,  430 

epicranial  region,  393 
eye,  856 
face,  396 

femoral  hernia,  1072 
foot,  530 
forearm,  480 
gluteal  region,  516 
hand,  91 

heart,  left  auricle,  975 

left  ventricle,  976 

right  auricle,  972 

right  ventricle,  973 

hernia,  femoral,  1072 

inguinal,  1062 
iliac  region,  505 
inferior  maxillary  region,  402 
infrahyoid  re^on,  413 
inguinal  hernia,  1062 
intermaxillary  region,  403 
ischio-rectal  region,  1083 
leg,  522 

lingual  region,  417 
neck,  408 
orbit,  398 
palatal  region,  423 
palm  of  hand,  492 
palpebral  region,  396 
pancreas,  958 
pectoral  region,  468 
perineimi,  1083 
pharynx,  421 
pterygoid  muscles,  406 
radial  region,  485 
scalp,  393 
sole  of  foot,  531 
spinal  cord  and    membranes, 

695 
suprahyoid  region,  415 
temporal  muscle,  405 
thifin,  front  of,  507 
back  of,  520 
inner  side  of,  513 
Diverticiilum,  Meckel's,  933 
Division  of  cells,  40 
direct,  41 
indir«?t,  41 
Dorsal  artery  of  penis,  626 
nerves  of  penis,  823 
nerves,  808 


Dnrsfil  nerves,  nnterior  djvisiotw 
ol",  i>0X 
posterior  divisions  of,  SOK 
peculiar,  811 
roots  of,  8(>8 
vuin  of  {>enis,  t>7r» 
vertchne,  151 
|H3Ciiiljar,  15S 
liorvuli^  |ioIlif'is  arteries.  »'>02 
Dursalis  huUuciw  lutery.  (54<i 
fndicis.  602 
ItJi^u;*',  65o 
jK*dis.  04o 

l»n»nchet«  of,  640 
poculiarilies  of,  (UTi 
snrftice  ni!irl<rng  of.  iVlo 
Ktirgical  ansitomy  oi',  i't{'} 

Dorsi-lumbar  nerve,  HI  I 
Dorsi-spinal  veins,  t)70 
Dorsum  of  8«ipul!»,  24'» 

ephipii  or  sellit",  183 
r»oiij,'lii.s,  pouph  of,  KJ.'i'i 

st'iuilaiiar  ff>ld  of,  ^r»7 
Duct.-*  or  dtict,  of  lSiirtholim\  '.107 

biliary,  yoO 

of  Cowper'R  Inlands,  1031 

of  Cuvier,  l.'Jl 

cystic,  [»o<> 

ejaculatorv,  KM 4 

o'f  Gartner,  V.i'J 

gnlnrtopliorous,  1061 

hyiKilie,  9.>5,  956 

of  kidney,  lOlU  , 

liu'tiferoij-s  5^061 

of  liver,  9oo 

lymphatics,  6.S3 

na«)al,  Hl'^^ 

of  pancreas,  960 

parotid.  IKVI 
'  Kivini,  1HJ7 

seminni,  1043 

StciHou's,  905 

thoracic-,  (JH2 

WliartonV,  006 
t>uctk'M8  ghindii: 

»plecn,  i>tj2 

suprarenal  capsule,  1021 

thvroid,  HXiO 

thymus,  1O09 
Ihu'ius  arterifisus,  '>42,  9S1 

hnvv'oWitcnitcd  in  fa'tiis,  983 

commnnirt  choledocliu^,  957 

pa  nerval  icu8  minor,  9(K) 

Kivini,  907 

venosns,  981 

hi»w  ubliU'nited,  9H3 
DufMJonal  glandH,  93ti 
DufKlonum,  931 

vessels  and  nerves  of,  932 
Dnra  mater  of  brain,  704 
arteries  of,  704 
nerves  of,  70o 
proceiBe«i  of,  705 
veins  of,  704 

of  cord,  695 

peculiarities  of,  69o 


Ear,  membratious  bibyrinth.  888^ 

muscles  of  auricle,  875 
of  (.vnipanum,  880 

os^icuia  of,  «80 

pinna  or  auricle  of,  874 

semicircular  canals,  884 

surface  form  of,  877 

surgical  anntoiny  of.  890 

tvmpauimi,  87 N 

vestibule,  883 
tjirthy  constituents  of  bone,  59 
E<?tmlerm,  104 
Eighth  nerve,  778 
KHerent  nerves,  7r» 

surgical  analojiiy  of,  778 
Ejxiculator  Keininis  muscle,  463 
Ejftcnlatory  ductr^,  1044 
Elfistic  lamina  of  eornea,  855 
Elbovr.  eartiluge,  o86 

ana.<iomo«?s  around,  699 

l^ud  ot*,  595 

joint,  351 

surface  forai  of,  '^'i-l 

Kurgical  anatomy  of,  ."454 

vessels  and  nerves  nf,  353 
Eleventh  nerve,  785 

surgic^d  anatomy  <»f,  7S."< 
Embryo,  tirjJt  rudimentK  of,  107 
Eminence    of  aqujcltictns     Fal- 
lopii,  879 

canine,  192 

frontal,  173 

ilio-petaineal,  279 

nttsMil,  173 

parietal,  170 
Eminences   and   depressions 

bo  ties,  146 
Eminentia  articularit*,  176 

col  hi  tern  lis,  7-32 
Emissary  veins  663 
Enamel  epithelium,  900 

of  teeth,  »9S 

formation  of,  900 

genu,  899 

orj.'an,  neck  of,  899 

nxin,  898 
Enarthrosis,  319 
End-t>ull«  of  Krause,  76 
Eud-plate.s,  motorial,  of  Kiihne, 

78 
Endueanlium,  912 
I-julnlymph,  8S9 
Endomytsiuni.  ♦►5 
Ktuloneuri.sm,  74 
Endothelium.  45 
Ensit"i>rm  a|»(MEindix,  230 
Eutodenn,  104 
Kjiencephalon,  120 
Ej)end¥ma,  7.32 
Epiblast,  104 
Epidermis,  stnicture  of,  90 

development  of,  125 
Epididvmi)<,  1043 

developnjent  of,  125 
Epigjixtnc  artery,  deep,  <>31. 
|H'cultnriiics,  632 
relation    to    femoral    ring, 

1080 
with  internal  ring,  10«)8 

mipeHu'ial.  •i.37 

8U|icrior,  589 

plexuM,  837 

region.  914 

vein,  674 
superficial,  672 
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^^^^^H          1 

V        Ere,  aqueous  hiimnrK  of,  865 

Fasciae,  deep,  392 

Femoral  artery,  deep.  637                 ^^^H 

H             crystiiUine  lens,  860 

dentata,  736                                  , 

|)ecuiiaritiea  of,  tV35                      ^^^^| 

^L               vitreous,  8G5 

dorsal,  of  f«x)t.  532 

8n()erticial,  WAA                            ^^^^| 

^1           nietiiHrana  pupUioru,  860 

fibro-areolar,  its  structure,  391 

Kurface  marking  of,  635              |^^^| 

iliai;^  5U5 

surgical  anatomy  of,  635             ^^^H 

^M              cotijuDctiva,  870 

infundibidiform,  UHW 

or  crural  canal,  1080                                ^H 

^H               cornea,  8o4 

intercobimnar,  452,  1064 

variation  in  »ize  of,  accord-              ^| 

^m              hyaloid  membrane,  866 

intereoHtal,  443 

ing  to  poeition  of  limb,              ^| 

■               irih,  858 

iuternuiti'Culur,  of  arm,  477 

1080                                            ^^H 

^H               Jaeob^  803 

of  foot,  531 

hernia,  complete,  1081                   ^^^H 

^H                r«tinn,  860 

i8chi»>.re<:tal,  1092 

coverings  of,  1081                        ^^^^| 

^M               ^cli'rntic,  853 

lata,  510,  1076 

descent  of.  1081                            ^^^| 

^B            pu|iil  M,  8oH 

faleiform  prfK-ess  of,  J076 

diasection  of,  1U72                       ^^^H 

^H           snruicnl  anatomy  of,  867 

iliaf  [Mirtinn,  510,  1675 

inciimplele,  1081                      ^^^H 

^M             tnnicT*  of,  .H*»:i 

pubic  portion,  510,  1076 

seat  of  stricture,  1082                  ^^^^| 

^^^^     uvea  of,  H-"»8 

«if  leg.  523 

surgical  anatomy  of,  1072           ^^^^| 

^^^^H    vei»e1>!i  of  jrlotje  of,  S6T 

deep  iran^verse,  526 

pusitiou  of  surrounding  parts,             ^H 

^H^"   elastic  lamina  of  cornea,  855 

lumlK>nim,  435 

1080                                               ■ 

KyebulS,  musicles  of,  JVJ8 

of  mainn^a,  41)7 

region,  muscles  of  anterior.  507              ^| 

nerves  of,  Hti7 

masseteric,  405 

internal,  513                                        ^H 

vtArels  of,  867 

of  neck,  408 

|x>t<terior.  520                                 ^^^^^ 

Evebrcjw-s  8tiy 

obtnrntor,  1092 

ring,  1080                                        ^^H 

Kye!a.Mlics,  869 

palmar,  492 

1078                                     ^^H 

i:ye!ids,  869 

parotid,  405,  410 

spur,                                                  ^^^^1 

cartilages  or  plates  of,  870 
Meibomian  glands  of,  870 

pelvic,  1091 

^^^H 

perineal,  deep,  1086 

relation     of    femoral    ring,       ^^^H 

mu.scte!!  of,  397 

sni>ertidal,  1085 

^^H 

tarsal  ligatnenl  of,  87U 

plantar,  532 

Femur,  286                                           ^^H 

Eje-teelh,  894 

of  foot,  531 

articulations  of,  292                                ^| 

of  ibrearni,  480 

attachment  of  muKcles  to,  292               ^| 

F. 

of  hand,  492 

condyles  of,  2t>0                                        ^| 

pix)pria  of  spermatic  cord,  1030 

develnpment  of,  292                                ^| 

Face,  arteries  of,  556 

of  femoral  hernia,  1072 

fracture  of,  above  condyles*,  539              ^| 

bone*  of,  I6o,  ItK) 

recto-vesicul,  1092 

l>elow  trochanters,  539                 ^_^B 

development  of,  116 

spermatic,  452,  Kk)4 

bead  of,  286                                     ^^H 

lymphatics  of,  »i84 

snperhcial,  391 

neck  of,  286                                       ^^H 

niUM-les  of,  31)7 

of  ingninal  region,  10<J2 

stnicinre  of,  290                                ^^^^| 

nerves  of,  7Ji5 

of  is<-h if)- rectal  region,  1083 

surface  form  of,  292                        ^^^^| 

veins  of,  (Vi'.i 

of  thigh.  508 
temporal,  405 

surgical  anatomy  of,  292                ^^^H 

Tarial  artery,  556 

triH  banters  of,  287                           ^^^^H 

petMiliarilies*  of,  558 

of  thigh,  deep,  508 

Fenestra  ovalis,  878                            ^^^^| 

surgieal  imainrny  of,  558 

SHjierhcial,  508 

rotunda,  878,  885                                    V 

transverse,  5<)1 

of  tborux,  443,  408 

Fenesirateil  membrane  of  I  lenle.       ^^^H 

-     bonef,  IftO 

transversal ii«,  996 

^^1 

nerve,  773 

visceral  layer  of  jielvlc,  1092 

Ferrein,  pyramids  of,  1015                ^^^H 
Fibre^cel  s,  uaitnictile,  ($8                  ^^^^| 

»ur^oal  anatomv  of,  777 

F'asciculi  teretes,  753 

vein.  I55:i 

Fasciculus,    cro(«ed    pvraiuidal, 

Fibr«»of  Miiller,  863                        ^^H 

Biirjilfiil  anntomy  of,  555 

70! 

of  muscle,  67                                     ^^^^H 

Faleilbrni  prix-ess  i>f  faiK-ia  lata. 

euneate,  702 

nerves,  09                                     ^^^^| 

&1U 

fundamentid,  701 

Fibrin.  33                                              ^^^^| 

ligament  of  liver,  949 

direct  pyramidal,  701 

fern) en t,  33                                     ^^^^| 

Kjillopian  tul)es,  1056 

of  Torek,  701 

Fibrinogen,  33                                     ^^^^| 

developtnent  of,  138 

unci  form  is,  728 

Fibro-carlilage,  52                              ^^^H 

tnubrtuted  extremity  of,  1056 

Fat.  .Ml 

interarticulur,  53                              ^^^H 

lymphatirs  of,  691 

Fat-eel  1j<,  50 

connecting,  circumferenti.it,        ^^^H 

nervit*  of,  1(M{(> 

Fances,  isthmuK  of,  903 

nnd  stratiform,  53                       ^| 

slrneture  of.  105(3 

Fecun«l:uion  <jf  ovum,  108 

vellow,  53                                                ^1 

vesHelsof,  10i;o 

Female  organs  of  generation: 

Filjro-cartihiges,  acromio-clavic-            ^H 

False  ligaments  of  bladder,  1027 

bnlbi  veslibuli,  1049 

ular,  345                                ^^^H 

pelvis,  282 

carnncnJse      mvrtilbrmes, 

1      intercixx-ygean,  341                        ^^^H 

ribs,  %H 

1049 

intervertebral,  322                         ^^^^| 

Falx  cerel^elli,  705 

clitoris,  1048 

\         of  knee.  72. 373                          ^^H 

itfrebri,  705 

development  of,  138 

of  lower  jaw,  ,'^1                        ^^^^| 

Fangs  of  teeth,  894 

focen  navicniaris,  1048 

pubic,  342                                          ^^^H 

Fa>*cia,  anal.  1092 

glandii  of  Martholine,  1049 

nidio-ulnar,  357                              ^^^H 

FiLseia^   general    description   of, 

hymen,  1049 

luicro-coccygenn,  341                       ^^^H 

391 

labia  majom,  lf>47 

9terno>clavicuhir,  345                      ^^^^| 

of  arm,  477 

minora,  1048 

Fibrt>«erous  membrnnos,  96             ^^^^| 

cervical,  deep,  409 

nymph:e,  1048 

Fibrous  curtilage,  52                                ^H 

sn|>er6('iul,  4(J9 

uter(i>,  1051 

connective  litittue,  45                       ^^^H 

t»f  Colles,  4»'.4 

vagina,  1050 

nervous  matter,  69                         ^^^^| 

co8t«>ttirac<iid.  470 

vestibide,  1049 

rings  of  heart,  978                         ^^^H 

of  cranial  region,  394 

Femoral  artery,  63'.i 

tissue,  white,  45                             ^^^^| 

tTfina-sterii',  454 

branches  «>f,  637 

yellow,  4^                                    ^^^^| 

cribriform.  1075 

common,  033 

Fibula,  29^                                         ^^H 

^^^^^^^^^^^r      ^^^^      ^^^^ 

^^                 ^H 

^^^^^^^^^^^^^^^^^^^^                                                           of,  300 

Fold  of  Douplns,  457             ^^* 

i 

^^^^^^^^^^^^^^^^^^^1 

Folds,  aryteno-cpiglotlldean,  987 

^^^^^^^^^^^^^^^^^^^^^^H, 

genital',  14t» 

F 

^^^^^^^^^^^^^^^^^^^1                             fracture 

recto- uterine,  1052 

F 

^^^^^^^^^^^^^^^^^Hj                                       the 

recto- vesical,  102(5 

^^^^^^^^^^^^^^^^^^^^H                                           form 

vesico-ui4.*rine,  1052 

F 

^^^^^^^^^^^^^^^^^^^1                          FibtiVnr  re^^ion, 

Follicle  of  hair,  94 

^^^^^^^^^^^^^^^^^^^H 

of  intestine,  93J5 

P 

^^^^^^^^^^^^^^^^^^^^H 

Follicles,  sebaceous,  94 

^^^^^^^^^^^^^^^^^^^^H 

Fontana,  spacet*  of,  855 

^^^^^^^^^^^^^^^^^^^^H 

Fonlanciles,  im»,  190 

Foot,  arteriuj;  of,  <H5,  648 

F 

bones  of,  30 1 

^^^^^^^^^^^^^^^^^^^^H 

development  of,  310 

^^^^^^^^^^^^^^^^H|H                                                    io.}6 

dorsum,  uiusclea  of,  532 

^^^^^^^^^^^^^^^^^DH 

fa.scia  of,  532 

^^^^^^^^^^^^^^^^^^I^H 

li]«:ament8  of,  530,  531 

^^^^^^^^^^^^^^^^^^^^^B 

nervejs  of,  825 

^^^^^^^^^^^^^^^H* 

S4ile  of,  muscle«  of,  532 

^^^^^^^^^^^^^^^^H 

fascia  of,  531 

^^^^^^^^^^^^^^^^^^^^^H                                                    cerebellum, 

surface  form  of,  812 

^^^^^^^^^^^^^^^^^^^H 

uurgii^al  anatomy  of,  313           | 

1 

^^^^^^^^^^^^^^^^^^^^^H 

veins  of,  <)72 

I 

^^^^^^^^^^^^^H' 

Foramen  cjwum  of  frontal  bone, 

I 

^^^^^^^^^^^^^^^^H 

173,  210 

1 

^^^^^^^^^^^H^^^^ 

of  medulla  oblongata,  708 

^^^^^^^^^^^^^^H                                                   medulla  oblongata,  707 

of  tongue,  843 

^^^^^^^^^^^H 

carotid.  180 

^^^^^^^^^^^^^^H 

i'<iiidyloid,  K17 

^^^^^^^^^^^^^H 

dentu!  inferior,  206 

^^^^^^^^^^^^^^Hi 

ethuiuidal,  211 

^^^^^^^^^^^^^^H 

incixive,  215 

^^^^^^^^^^^^^H 

infraorbital,  192 

^^^^^^^^^^^^^^H                                                               of  cerebrum, 

intervertebral,  163 

^^^^^^^^^^^^^^H 

_  ugular,  213 
acerum  anteriuft,  212 

^^^^^^^^^^^^^H 

^^^^^^^^^^^^^1 

|K»sl4'rin.s  213 

^^^^^^^^^^^^^^H                                         FiH8ure:;^,                     in  cranium, 

magnum,  1H7 

^^^^^^^^^^^^B 

of  Mnjcndie,  896 

^^^^^^^^^^^^^M 

ma-Htoid,  177 

^Hp^l^^^^^^Hj 

medium,  213 

^H^^^^^^^^^^^^H                                             caibi«^>'murKinal,  722 

raental,  204 

dentate,  722 

of  Monro,  734,  740 

iiitrnpnrietal,  720 
parallel,  721 

obturator.  2S0 

^^^^^^H 

optic,  185,  212 

purietoHX'cipital,  722 

ovale  of  heart,  915 

H|                                                        '                             preeential.  718 
Hbi                                              __j1                            Rolando,  717 

of  sphenoid,  184 

palatine,  anterior,  195,  213 

^a                           Sylvius,  717.  725 

posterior,  200,  215                  | 

1 

^H                       Flat  boncii,  1 4o 

parietal,  171 

I 

^H                       Flexor  acLt:>s8r»rius  muscle,  534 

pterrgo-pttlaline,  184 

T 

^^^^^Dlli' 

'^H                          brcvis  dinioruiti,  532 
^H                               minimi  digiti  {  hand),  497 

rotundum,  184,  212 

^■U^^H, 

Bucro-sciatic,  277,  339 

F 

^H                                       (i'>x>t),  535 

of  Scarpa,  196,  215 

F 

^^^^^^Hli                 U^B                              poinds,  494 

of  SoniuK-rring,  860 

spheno-v»»lutinc,  201,  223 

^^^^^^^^^^^H              ^^H 

jipinosnm,  184,  212 

F 

^^^^^^^^^^^|1              ^^H 

of  8ten8on ,  1 9  6,  21 5          ^H 

■ 

^^^^^^^^^HH               ^^H 

sternal,  231                        ^^H 

1 

^HH^^^^l                          ^^H                               profiindiK'*,  483 

stylo-nuLstoid,  180 

^HIII                                        HI                           loogtis  di^^itorum,  527 

supraorbital,  173 

^HUuI^B                              ■"!                                 polticis  I  hand  1,  484 

^^^^^^^H                                    1                                nsIlui-iH, 

thvroid,  280 

Vi^lii,  184,  212 

^^^^^^^H                                     1                            0891  luetai-arpi  i>oliicis,  41^6 
^^^^^^^^n                              ■■■                        Floatiai;  rib^,  234 
^^^^^■'                             in                        Florculu!*,  749 

of  Winslow,  918                 ^^ 

£ 

Foramina,  sacral,  158           ^^H 

1 

of  diaphragm,  448             ^^H 

I 

^^^^H|                                 ~  1                       Fluid><  of  tlie  b«x1y,  3.H 

external  orbital,  184          ^H 

I 

^^^^^^^^^H 

FoetUK,  circulation  in,  981 

malar,  198                           ^M 

I 

^f^^H^HT 

Kustitchian  vulve  in,  980 

olfactorv,  188                       ^H 

I 

foramen  ovale  in,  128,  980 

Theljesii,  680,  972                       | 

I 

liver  of,  dktributiim  of  itsvet*- 

Forearm,  arteries  of,  598 

■ 

^'l»,  981 

hones  of,  256 

ovnric-s  in,  138 

fascia  of,  480 

^H^^^^|i                                                              vascular  K>'«ttem  in^  peculiuri- 

lymphatics  of,  686 

^■^^■1 

^^■^^^H' 

muscieii  of,  480                    ^^ 

1 

[^H 

^^        INDEX. 

^^^^^^        1 105       ^ 

Fracture  of  humerus,  shftll,  502 

Ganglion  or  ^ngtia  on  circum- 

tjeniculale ganglion,  774                        ^^H 

Don-union  of,  25o 

flex  nerve,  801 

Genio-hyo-gluK.-sns  musicle,  417              ^^| 

surgical  neck,  5U2 

diaphmgnjatic,  837 
on  facial  nerve,  774 

Genio-hyoid  niuHcle,  416                       ^^| 

neck  of  femur,  531) 

(^ienital  conl,  136                                    ^^| 

okt-ntiion  prtMTww,  503 

of  fifth  nerve,  761 

corpii^cle^,  76  ^^H 
folds,  140                                            ^H 

patella.  5Hil 
To  It'-,  540 

Gnsserian,  759 

of  glosso-pharvngeal,  779 

furrow,  140                                         ^^H 

radius,  5()-i 

impar,  827,  830 

ridge,  137                                            ^^H 

lower  end  of,  504 

intercarotid,  834 

tubercle,  140                                     ^H 

neck  of,  503 

on  posterior  lutenHjMous  nerve. 

Genii o-crtiral  ner\'e,  814                       ^^| 

shaft  of,  503 

807 

Genu  of   the  corpus  caUosmn.         ^^| 

and  ulna,  504 

jugular,  779 

^H 

Frtena  of  iIeo-C!»^'al  valve,  940 

Ifntiouhir,  761 

Gerhioli'M  nerve  network,  703              ^^H 

Fneoulum  of  VieUNseius'   valve, 

lingual,  834 

Germinal  area,  104                               ^^H 

7-50 

lumbar,  8.35 

disk.  104                                            ^H 

Fnenum  t-litondis,  1048 

Meckel'r*,  765 

^^1 

labii  superioris  et    uiferioris, 

niesenleric,  839 

vesicle,  101                                           ^^H 

sy:^ 

oplilbalmic,  761 

Giant  ccHh,  55                                        ^^H 

linguif,  841 

otic,  770 

Gianu7.zi,  crescents  of,  908                     ^^H 

pni'imtii,  1034 

petrous,  779 

iiimbcmat's  ligament,  450,  1065           ^^| 

Fronlal  urtery,  572 

pharyngeal,  833 

tiinglymus,  318                                      ^^H 

b«>nf,  172 

of  pneuinog«u<tric,  782 

(lirMldes,  organ  of,  138                          ^^H 

art  ifu  III  I  ions  of,  175 

of  portio  dura,  774 
of  Kibes*.  833 

Girdle,  pelvic.  240                                   ^^B 

alUu'li  nionl  of  m  usclea  to,  175 

shoulder,  240                                               1 

develnprneut  of,  175 

nf  root  of  vagus,  781 

G  label  la  of  frontal  bone,  173,  219                1 

striirturo  of,  175 

sacral,  835 

Gladiolus,  231                                          ^^1 

crest,  173 

semilunar,  of  abdomen,  837 

Cilands,  development  of,  125                 ^^H 

eminence,  173 

of  fifth  nerve,  701 

duct  lew,  961                                        ^^1 

lobe,  718 

Hpheno-palatine,  765 

Mpleen.  961                                           ^H 

nerve,  700 

of  sjiinul  nerves,  789 

ftupra  renal,  1021                                 ^^| 

process  of  malar,  198 

npirale,  890 

thvnms.  1009                                          ^H 

8inuHe»,  175 

BubniaxiHary,  771 

thyroid.  10O6                                        ^H 

BUture,  173,  175 

Hupni renal.  837 

Glands,  lymphatics,  87                           ^^H 

vein,  ♦)53 

of  tiym))alhelic  nerve,  829 

Gland  or  glands,  tH.'cret)ng,  98               ^^H 

Frtint<^)-n:u4.il  process,  1 1 9 

temiKiral,  834 

acceBS4>ry  of  parotid,  IK>6                    ^^B 

Fronto-splieuujdul  niimre,  209 

thoracic,  ^M 

arvtenoid.  992                                       ^^B 

Fundamental  f!iMicnlii.H,  701 

tliyroid,  N34 

of' Ban  hoi  ine,  1049                         ^M 

Fumlusof  Idiuldpr,  10'25 

of  trunk  of  vagus,  781 

of  biliary  dncijt,  956                          ^^H 

of  uteriLs,  1(151 

of  Wriwberc,  830 

Brunner  s.  936                                     ^^H 

Fungiform    ]):ipill(e   of    tongue, 

Ganglionic  l»ranch  of  nasal  nerve, 

buccal.  S«I3                                            ^H 

S43 

761 

c*eruniinous,  876                                 ^^^| 

Funiculi  of  ntrve,  73 

Gnrlner,  duct  of,  139 

coccvgeul,  619                                     ^^H 

Funiculus  cui)e:ilu.>*,  709 

(iases  of  ihe  blood,  37 

i'owper's,  1034,  1086  ^H 
duo<leuuI,  930                                     ^^H 

Ijnu'iliM,  710 

(Jasj^eriiut  gnngliun,  759 

of  Kolando,  709 

deprcrvsion  for,  179 

epiglottic,  992                                     ^^| 

Furrow,  auriculo-ventricular,  971 

Gastric    arteries    (vasa   brevia), 

gastric,  92.'<                                         ^H 

ec'nitul,  110 
inlerventrjcular,  971 

014 

of  Havers,  316                                     ^^H 

arterv,  613 

labial,  893                                             ^H 

FnrrowtHl   band  of    cerebellum, 

foUicW,  928 

laclirynial,  H71                                      ^^H 

74y 

imprest^ion  of  liver,  952 

of  larynx,  992                                    ^^| 

nerves  from  vagtis,  784 

lingual,  844                                         ^^| 

G. 

plexus,  839 

of  Littr^.  1031                                    ^H 

vein,  678 

of  Luschka.  019                                 ^^| 

Galactophorous  ducte,  lOtil 

Gastrocnemius  muade,  524 

mammary,  1000                                   ^^H 

Galen,  veins  of,  tJolJ,  738 

Ga»tro-colic  omentum,  923 

Meibomian,  S70                                   ^^H 

Gttli-yatlder,  \io(\ 

tJaatni-duodenal  artery,  613 

molar,  805                                            ^^H 

development  of,  135 

plexns.  839 

mucilaginous,  of  Havers,  316          ^^H 

lis-sure  for.  S51 

GuKtro-epiploic  plexus,  839 

odorifeni',  lli34                                      ^^H 

hlnicture  of,  956 

veins,  677 

ce80phageal,  912                                   ^^H 

surface  fonu  of,  957 

Gttstro-ei»i  >loic»    dextra  artery, 
613 

of  Pjiccliioiii,  659,  705                       ^^H 

valve  of,  !»56 

palatial,  903,  910                                 ^H 

Gan^^lion  corpuscle8,  80 

siniHtnt,  614 

parotid,  ^.KI4                                          ^^| 

Ganglion    or    gnnglja,    general 

<  iastro-hepntic  omentum,  923 

peptic,  929  ^^H 
Peyer's,                                               ^H 

fiuatoiny  of;  79 

Ga.'^trti-phrenic  ligament,  926 

of  Ander>«;h.  779 

Gaatro-splenic  onientum,  923 

pharvngeal,  910                                    ^^H 

Arnold's,  77 U 

Gelatinous  ranneclive  titi^ue,  48 

pineal,  740                                         ^^H 

of  liooUdiilek,  705,  767 

nerve-fibres,  72 

pituitary.                                              ^^H 

cardial",  830 

GemelluK  inferior  muscle,  519 

prostiite,  1032                                    ^^| 

^^Ctirotid,  831 

Huperior,  519 

salivary.  904                                      ^H 

^^^Cephalic,  701 

Generative  organs,  development 

sebaceous,  94                                      ^^H 

^^^  of  Hie  cerebelluio,  752 

of,  137 

solitHry,  936                                        ^^H 

1           cerviL'nl,  inferior,  834 

female.  1047 

tiuhlingual,  907                                   ^^H 

1              mi«!die.  834 

ninle,  KKVJ 

subnutxillnry.  906                              ^^H 

1              siijierior,  731 

<-Jenial  tul^erclei*,  204 

sudoriferous,  95                                    ^^^| 

^^_  ciliury,  701 

Geniculate  bodies  742 

suprarenal ,  1021                                ^^H 

^^^^^ 

/yDLX. 

^■■1 

Gland  or  glnnds,  tlivmun,  1(KJ9 

1  Gro<ive,  subcl avian.  2.% 

Heart^roffii^T^W^^^^^^ 

thyrt.id.  lOtKi 

1  Grooves  in  the  radius,  262 

sulxii vision  into  caviiie^  7i\ 

tracheal,  9i}i> 

inlerventncnlar,  971 

surface  marking  of,  980 

af  Tyson,  1034 

Growth  of  bt>neji,  63 

veins  of,  679 

uterine.  1054 

!  Gulx^rnaculum  testis,  1045 

1      vortex  of,  979 

of  vulva.  1049 

,  (iuniH,  894 

Heidenhain,  demilunes  of,  806 

Olandulf  (wiorifem',  1034 

(iiistatorr  nerve,  769 

Helicine  arteries,  1056 

Puotihioni,  f>VJ,  705 

Gvri,  or  convolutions   of  brain, 

Helicis  major  muscle,  876 

(ilnns  fK-niP,  IQlH 

721 

1      minor,  876 

cWloruWs,  104y 

anncctant,  724 

Ilelicolrema  of  cochlea,  MSR 

Glii«'riun  lisaure,  176,  878 

openiti,  721 

Helix.  874   ^ 

CJlenoid  cnvity,  247 

Gyrus  fornicatus,  72.S 

focLsa  of,  .874 

foKsji,  177 

or  lingual  lobule,  724 

muscles  of,  875 

liffMUient  of  shoulder,  348 
of  t'ruv*<ilhier,  363 

proc€t>i  of,  875 

II. 

Haemorrhoidul   arterT«  inferior, 

of  pi  la  In  nut's,  'MVi 

589 

Gliding  inovi-inent,  320 

Ilannatoidiu  crystals,  37 

mid<ile,  624 

Glisson'fi  on|>sule,  923, 1»52 

Hiemin  crv>talK,  37 

superior,  617 

Globules,  lilo4td-.  34 

lliemoglobin,  VA 

nerve,  inferi«>r,  823 

devtlopriient  nf,  127 

erystjils,  37 

plexus  of  nerves,  840 

GloUiis  major  of  epkiidvmuij,  1042 

Hair-i'ells  of  internal  ear,  888 

veins,  inferior,  674         ^^^^^J 

minor,  1042 

11  air- follicles,  94 

middle,                          ^^^^^H 

GlcMWoepigloltidean     ligniuenta, 

I  lairs,  93 

su]>erii>r,                        ^^^^^1 

841,  'J87 

ri>ot-»healli  of,  93 

venous  plexuh,  t»T6,  677        ^^| 

Glosscvpharynirettl  nerve,  778 

shaa  of,  94 

snrgiciU  anntitmy  r.f,  674     ^^| 

Glotti.s  riina  of,  I'vS 

struclurc  of,  93 

HenU'.  looped  i                    14    ^^H 

GhUetil  aponeurtisjs,  617 

Ham,  regjnn  of  tlje,  639 

Henle's  layer  <  i                   i !«,  )^^| 

artery,  629 

Hamstring      tendons,      surgical 

Hepatic  artcrv.  ^'i  >.  ■-•■'^           ^^H 

inferior,  028 

auntomy  nf,  522 

cells,  ■.>54    '                            ^M 

lymplmtie  glands,  688 

Hamidar   pnx'e*w    of    tiphenoid, 

duel,  956                                 ^H 

nerve,  inferior,  823 

185 

plexus,  839                            ^H 

8U|>erior,  823 

of  humerus,  262,  no/«. 

veinis  •^77.  952,  954               ^H 

retrion,  lymplintics  of,  691 

of  lachrymal.  If  17 

Hemiu,  congenital,  1071           ^^H 

nuiscles  of,  TiH) 

Hand,  arteries  of,  603 

descent  of,  lOKl                       ^H 

ridge,  28H 

b*.nes  of,  264 

direct  inguinal,  1071              ^^H 

veins,  675 

fascia  i.f,  491 

di^c■^'c(tl>n  ^f,  1072              ^^H 

(ihiteiH  maxifuus  muscle,  516 

ligaments  of,  .*i58,  359 

encysted,  1071                        ^^H 

nu'fliiis,  517 

muscles  of,  4oi 

femoral,  coverings  of,  tf)8l    ^^| 

niiuituus,  518 

nerves  of,  from  median,  802 

of  funictdar  ]irrK'«^«.  1071     ^^| 

Goblet  cells,  43 

froui  rndiid,  806 

general  remarks  oti,  997  ^^H 
infantile,  1071                          ^^H 

Goljfi,  orpins  of,  78 

frouj  ulnar,  8tl4 

Goll'f*  columu,  701 

surface  form  of,  272,  500 

inguinal.  liH)2                        ^^H 

Goniphnsis,  317 

veins  uf,  664 

dissection  of,  1062              ^^M 

Gnuilian  vesicles,  1058 

Kurd  palate,  003 

ohli<p>e  inguiiuil,  1069           ^^H 

nieiulirana  gnuiidowa  of,  1058 

Harmntiia,  HIT 

scnjial.  1071                               ^H 

ovicapsule  of,  1058 

Ha«ner,  valve  of,  873 

Hes.selboch'!'  trinnele,  1072       ^^H 

Htrnctiire  of,  1058 

Havei%  glands  of,  316 

Hiatu!<i  Kallopii,  17^                   ^^M 

Gnifilis  imiMcle.  513 

Haversiaft  canaiis  of  bone,  56 

Highmore,  antrum  >»f,  194         ^^H 

Gmnular  formation    of    cortex, 

Mead,  lymphatics  of,  683 

llitton'K  muscle,  991                   ^H 

74.'» 

muscles  of,  392 

Hilum  of  kidney,  1011       ^^^^B 

Gniy  nervous  wiibHlnnce,  69 

vfin-s  of,  652 

spleen,  VH)1                  ^^^^^H 

matter  of  ceri'i»elluiu,  761 

Heart,  970 

Hinge-joint,  318                ^^^^^H 

of  cerebrum,  743 

annular  fihress  of  auricles,  978 

Hifvjoini,  M<{4                      ^^^^H 

'                      of  fourth  vrntride,  753 

itrtcrieH  of,  547,  979 

muscles'  of,  516                        ^^H 

of  niediiltii  •>l>lon|rat«.  713 

circulnr  libres  of,  978 

in  relation  with,  367          ^^H 

of  spinal  cord,  702 

<level.>(tment  of.  126 

surface  form  of,  3ti8                 ^^H 

Great  omentum,  023 

end<K>ardioni,  978 

surgi*^'<d  anatomy  of,  >{6H       ^^H 

sciatic  nerve,  824 

fibres  of  the  auricles.  978 

HippocampUM  m>vjur,  735  ^^M 
minor,                                     ^^H 

surgical  anatomy  of,  328 

of  the  ventrielex,  978 

Greater  wings  of  sphenoid,  184 

fibrous  rings*  of,  978 

Hori»>ntal  plate  of  etlimritd,  I^^H 

Groin,  1072 

fo'tal  relics  in,  972 

of  palate,  199                       ^H 

cutaneous  vessels  and    nerves 

infundibulun^  of,  973 

Horner's  mu^'le,  397                  ^^H 

of,  1072 

left  auricle,  975 

Houst«>n's  valves  of  recium,  9^^^| 

8U|»erficial  faricia  of,  1072 

ventricle,  976 

How»<hi|>'8  lacuna*,  55                 ^^H 

snrgical  anatomy  of,  1072 

looped  fibres  of  auricles,  978 

Huguier,  canal  of,  177              ^^H 

Groove,  a uricnlo-ventricular,  071 

lyuiph.Hti<i*  of,  694,  980 

Humerus,  249                              ^^H 

bitipittti,  249 

miisfidar  lilires  of,  67 

auati>mi<'al   nttok,  fntdttre  oC 

cjivernous,  183 

strnclure  of,  978 

502 

iiirraorl»ital,  193 

nerves  of,  784,  8^i6,  979 

articulations  of,  2.54 

lachrymal,  194 

poHilion  of,  970 

attachment  of  uiuim'Icw  to,  :t54 

mvlo-hvoid,  205 

rigJit  auricle,  972 

development  of,  2M 

iia«d,  1*01 

vi-niricle,  973 

head  of,  249 

Kccifiital,  178 

seplntii  ventriculonim,  973 

neck  nf,  249 

opti.-.  ]K2 

siw  and  weight,  971 

nutrient  artery  of.  598 

|>nmitive  dentnl,  89^ 

spiral  tibreii  of,  978 

shaft,  fractnrvof.  502 

^^H 

^^^^mDEX. 

^^^^^^^^^^^^^fo^^^^B 

Hiimenis,  surgitail  nnatoitiy  of, 

Ilio-j>ertinpal  eminence,  279 

Innominate  vein^  667                     ^^^H 

'255 

lUo-libial  band.  509,  510 

pecidiaritie<  of,  667                   ^^^H 

tuberosities    uf,    greater    and 

Ilium,  274 

Inor]^anic  constituents  of  bone:,  d9     ^^^| 

louer,  249 

oresl  of,  277 

Inspiration,  muscles  of,  446                     ^M 

Hiiniars  of  the  eye,  865 

dorvum  of.  274 

Interartictdar  tibro-cartilage,  53             ^M 

Hunter's  canal,  r»;i2 

spines,  274 

of  aeromio-clavicular  joint,            ^| 

Huxley's  layer  of  hair-follicle,  94 

venter  of,  276 

345                                      ^^ 

Hyaline  cartilage,  51 

Impre£»io  coHca,  952 
dnodeualis,  952 

of  jaw.  331                                 ^^H 
of  knee,  372,  373                       ^^H 

Hvaloirl  niemlinme  *>(  eye,  865 

Hyda'i'l  «f  Morgagni,  138 

renal  is,  952 

of  radio-ulnar  joint,  357                 ^H 
of    stemo-clavicular    joint,     ^^^B 

Hymen,  1041) 

Inciiiive  foramina,  215 

Hyo-eiiitjl*tttin  lirjnmeTit,  987 
Hyo-gK«iial  nieiuUruue,  846 

fossa,  193,  204 

345                                      ^^H 

Incisor  teeth,  894 

ligament  of  ribs,  336                   ^^^| 

Hvct-nhi«*ii!^  rnuscie,  418 

Incisura  intertragica,  874 

Intercarotiil  ganglion,  834                ^^^H 

Hyojd  arch  Ucciah,  119 

cerebelli,  74S 

Intercellular  substance  of  carti-          ~^| 

arierv    f»f    su[jerior     ihvroid, 

SantoiJni,  K76 

^^ 

557 

Incremental  lines  of  dentine,  898 

biliary  piissnfjes,  955                      ^^^H 

bone,  229 

Incus,  881 

Intercliouiiral  ligsuuenls,  336           ^^^H 

attm-limetit   of   nniBcles    to, 

development  of,  125 

Interclavicular  ligament,  343                 ^| 

229 

ligament  of,  881 

Intercolumnar  fasdu,  452,  1064        ^^^H 

oorniiH  of,  229 

sus|>ensorv,  881 

Ahrcs,  452                                       ^^^H 

development  of,  229 

Infantile  hernia,  1071 

Interoondyloid  notch,  290               ^^^H 

bninih  oi  lingual  artery,  555 

Inferior  dental  nrlery,  563 

Intcrco*>tal  arteries,  608                   ^^^H 

region,  innsoles  of,  infra-,  413 

canal,  205 

l>09                               ^^^H 

sijpn*-,  415 

nia.xillnry  Iwne,  203 

superior,  589                              ^^^H 

Hyixibhist.  104 

changes  produced  bv  age 

fascid'.                                               ^^^^1 

HyjKichondriac  regions,  914 

in,  206 

lymphatic  glands,  693                   ^^^^| 

Hvpogjistric  arteries    in    foetos, 

meatus  of  no«e,  223 

lymphati<'S,  694                              ^^^^| 

r)22,  981 

occipital  foHisa,  lf>8 

uuis(.-l&««.  444                                    ^^^^1 

H                      how  obliteraietl,  983 

pmfunda  artery,  598 

^^^H 

■               plexu«4,  839 

lurliinaled  bone-s  202 

spaces,                                              ^^^^1 

B                   inferior,  839 

articiilatioriH  of,  202 

vi'ins,  superior,  668                         ^^^H 

^B              region,  916 

development  of.  202 

Inten^sto-humeral   uervea,  802,          ^| 

^M          HypogIr«»8al  nerve,  786 

ethmoidal  ppKess  of,  202 

■ 

^M                  jiurgicaJ  nn  atomy  of,  788 

lachrymal  process  of,  202 

Interglobular  spaces,  898                          ^M 

V          Hypophysis  t^rebri,  729 
'                  of  pituitary  body,  121 

maiiilary  pi"oc€Sia  of,  202 

Imerlobiiltir  arteries  of  kidnev,      ^^^B 

vena  cavn,  675 

^^M 

Inferior- [Ulterior  lobe  of  cere- 

biliary plexus,  955                        ^^^| 

1. 

bri  1  urn,  749 

Intermaxillary  suture,  219                 ^^^B 

Infracuthtal  muscles,  444 

Intermediate  disk   of  muscular            ^M 

Heo-OPcal  fof«a,  940 

Infraglenoid  iul)ercle,  247 

tibre,  66                                        ■ 

valve,  '.)4(t 

Inframaxiltary  nerves   from  fa- 

Intermembranous ossiticatinn,  63           ^H 

IleOHMjlir  arterv,  616 

cial,  777 

Internal  aljiiominal  ring,  996           ^^^H 

foesa.  940 

Infra<»rbital  artery,  664 

annular  ligament,  530                  ^^^H 

valve.  940 

canal.  193 

capsule,  734                                   ^^^H 

Ileum,  9.'i3 

foramen,  192 

carotid  artery,  567                         ^^^^| 

Iliac  arteries,  oorumon,  620 

gro<»ve,  193 

cutanerjus  nerve,  802                     ^^^^f 

peculiarities,  620 

plexus  iif  nerves,  764 

inguinal  hernia,  1069                    ^^^f 

surface  marking  of,  621 

liranrbes  of  faciid.  777 

mammary  artery,  588                   ^^^H 

surxical  unatotiiy  of,  621 

InfraspinatU!*  nuiscle,  475 

maxillary  artery,  561                    ^^^^| 

external.  630 

Infra-spinoiis  fascia,  475 

branches  of,  562                     ^^^^| 

surfare  marking  of,  621 

fcKvsa.  246 

peculiarities  ol',  561               ^^^^| 

stir^ficul  anatomy  of,  630 

Infrainwhiear  nerve,  761 

surgical  anai<uuy  of,  563             ^| 

inttTual,  622 

InftnuUbulu  ..f  kidney,  1012 

mammary  vein,  668                        ^^^B 

at  birth,  623 

hifundibulifurui  fas<ia,  459.  i(X>8 

obli<|ue  muscle,  450                       ^^^^M 

peculiaritv   in  the   ftetUH, 

Infundibulum  f»f  brain,  729 

occipital  crest,  168                         ^^^^| 

623 

of  cor  Idea,  885 

]>terygoid  plate,  lb5                     ^^^H 

surgical  anatrjmy  of,  623 

of  ethmoid,  189 

sphincter,  1011                               ^^^^| 

fascia,  5(15 

of  heart.  973 

Intema-iil  suture,  219                       ^^^^B 

portion  of  fascia  lata,  505 

Ingrassiaji,  pr<rM>e8se9  of,  186 

Intern«Hlia  or  pbulanKes,  272                   ^H 

fo86a,  276 

Inguinal  ninal,  1067 

Internodal  hc^meut  of  n^Tves,  71             ^B 

lymphatii-  glands,  690 

glands,  deep,  6«8 

Interossei     muscles,    dorsal     of            ^B 

region,  musi'lew  of,  505 

huperlicial,  688,  1063 

band,  498                             ^^M 

veins,  common,  675 

hernia,  I0t>8 

of  f(x>t,  536                             ^^^1 

jieculiarities  of,  675 

dissection  of,  1062 

pal  tour,  498                                 ^^^^| 

external,  674 

region,  916 

plantar,  536                              ^^^H 

internal,  674 

Inlet  <.f  pelvis,  283 

Interosseous  artery  of   forearm,   ^^^H 

IliaciiR  muscle,  506 

Innoiiiimite  artery.  547 

^^H 

Ili*>-cos«talis  muscle,  436 

peculiarities  oC  548 

of  f(x)t,  646                                ^^^^B 

Ilio-femoral  ligament,  365 

surgical  anatomy  of,  548 

tibro^cartilages,  317                      ^^^^fl 

Ilio.hypogati.tric  nerve,  813 

b<jne,  274 

membrane  of  forearm,  366          ^^^^| 

IFnvingtiinal  nerve,  813 

articulations  of,  280 

of  leg,  378                                 ^^H 

Itio  lumbar  artery,  628 

attiichment    of    niuscleit    to, 

nerve,  anterior,  803                      ^^^H 

ligament,  3;18 

281 

|>osterior,  8(rt                             ^^^H 
veins  of  fore&rvsv^^ic>               ^^^H 

k" 

development  of,  280 

^H       1108               ^^^^* 

^^          INDEX.               ' 

^^H 

^^^              Interpedunculnr  space  of  brain, 

Jugular  process,  168 

Lachrvmat  nerve,  7tf0          ^^H 

■                                7*JU 

surface,  180 

notch,  193                            ^^H 

^m                Interspiiiales  miisoles,  440 

vein,  anlerior.  656 

papilla,  8tJ9,  872                   ^Tl 

^m                Interspinous  li^ument«i,  324 

ejtternal,  655 

process  of   inferior  turbinated  1 

H                 IntertratihiVi*i>ales  rauscleK,  440 

surgical  anatomy  of,  655 

bone,  202                             J 

H                 ItilfrtruiiBvers*  lij;anienla,  324 

internal,  656 

puncta,  S72                                   ■ 

H                 Intertubiilfir  stroma   of   kidnev, 

surgical  anatrimy  of,  657 

sac,  872                                   ^^J 

■                                1019 

sinus  or  gulf  of,  656 

tubercle,  195                         ^^H 

^^^^          Intervertebral  notches,  147 

posterior,  external,  656 

Liicteals,  681,  683,  935          "^^H 

^^^^             foramen,  1^34 

Lactiferous  duets,  1  Oil          ^^^| 

^^^B             9iib«tani-e.  322 

K. 

Lacuna  magna,  1031               ^^H 

^^^^          Intestine,  deve!ot»ment  of,  133 

La^'unae  of  bone,  58                 ^^^| 

^m                   large,  coats  of,  944 

Karyokine*<is,  40 

1 1  ow^  hip's,  55                       ^^^1 

^B                     lyniphaticK  of,  4>93 

Karyomitosis,  40 

LnciLH  lachrvmalie,  871          ^^^| 

■                   amtiil  931 

Kericring,  valves  of,  933 

Lamlxia,  210                              ^^H 

^m                        conts  of,  803 

Kidney,  1011 

Lambdoid  suture,  207              «^H 

^m                        Burfuc-e  marking  of,  94^ 

calices  of,  1012 

Lamella,  horizontal,  of  etIimojdL  1 

H                        surgical  anatomy  of,  1*40 

eonica!  substance  ttf,  1013 

187                                        1 

H                 IntmcartihiginouR  ossification,  60 

development  of,  135 

pert>endicnlar,  of  dhnioiti,  18*  1 

H                  Intralobiiinr  veins,  1)54 

ducts  of,  1 020 

of  Ixme,  articular,  315                 1 

H                  IntniparietaJ  tisisure,  720 

hilum  of,  1011 

Lamella:'  of  Inuie,  57                        ■ 

^H                  Intrinsic  mnscle  of  ton^^ne,  419 

infundibula  of,  1012 

Ijiniina  cinerea,  728                        1 

H                 IntunK«ccntin  larsiii^lifnrruis,  774 

lymphatics  of,  692,  1019 

of  cornea,  elastic,  854        ^^^J 

H                  InvcHtinjt  mass  of  Rathke,  118 

Malpighian  Ixxlies  of,  1013 

cribrosa,  179                          ^^H 

^B                  lnvnlnnt:irv  miii^cle,  68 

mammilla^  of,  1013 

of  sclerotic,  853              ^^H 

■                 Im,  858 

medullary  substance,  1013 

fusca,  853                                       V 

H                  Irre^nlar  bones,  140 

nerves  of,  1018 

spiralis  ossea  of  cochlea,  ^9_h 

H                iKchiatic  Ivniphalic  glands,  688 

pupil  he  of,  1013 
pelvis  of,  1012 

suprachoroidea,  857            ^^^| 

■                  Ischio-rectal  fascia,  l\K)2 

nicmbninacea,  887,  Mol^^^H 

■                     foHsn,  1(IS4 

pyramids  of  Ferrein,  1015 

of  the  vcrtebne,  146        ^^^H 

^B                     position  of  vi>ssfl»  and  nerves 

renal  artery,  618,  1017 

•ircbcllum,  749               ^^^| 

■                                 in,  1IJS4 

hinus  of,  1012 

vitrea,  857                               ^^^B 

^1                    region,   snr^'ical    anatomv   of, 

surface  marking  of,  1019 

Ljtminie  dorsale*.  107 

■                                1083' 

sui^ical  anatuniy  of,  1019 

Laminatefl   tubercle   uf  c«r«bel- 

H                lachiiim,  277 

tubuli  uriniferi,  1014 

lum,  749                              J 

■                   body  of,  277 

veins  of,  677,  1018 

Lancisi,  nerves  of,  728                    J 

H                   ramiiK  of,  278 

weight  and  dimensions,  1011 

Lanugo  (furtol  hairs),  125     d|^H 

H                    «pinc  of,  277 

Knee-joint,  370 

Large  intc^stinc^  939                ^^^| 

H                    tuberosity  of,  278 

surface  form  of,  377 

areolar  coat,  945             ^^^| 

■                 lijiand  of  Koil,  721 

surgical  anatomy  of,  .377 

csecimi,  939                       ^^^1 

H                 Istlimns  of  tlif  fauces,  903 

Kniuse's  membrane,  66 

colon,  941                           ^^^B 

■                     of  thyroid  ^'land,  1007 

end-bulba  of,  76 

ilio-cjecal  valve,  940               1 

^^^^          Iter  ad  infumlibulnm,  740 

Kiibne's  views  on  the  termina- 

mucoup coat,  945              ^^J 

^^^L            a  tertio  ad  quartiini  ventricu- 

tions  of  motor  nerves,  78 

muscular  coat,  944         ^^^| 

^^^V 

Kiirschner,     on     structure     of 

rectum.  943                      ^^H 

^^^^              chordie  anterius,  878 

heart's  valves,  974 

serous  coat  of,  944           ^^^| 

H                        |>osteriij5,  878 

Laryngeal  artery,  inferior^  S^^^| 

■                 Ivory  of  tooth,  897 

L. 

superior.  554                    ^^^^1 

H 

nerve,  external,  783             ^^^| 

^H 

Labia  cerebri,  731 

internal,  783                     ^^^| 

pud  end)  majora,  1047 

recurrent,  784                   ^^^| 

^^^H         Jacob's  membrane,  863 

minora,  1048 

superior,  783                    ^^^^H 

^^^H         Jacoh^n's  nerve,  779,  883 

lytuphaticy  of,  691 

surgical  anatitmy  of.  7S4         \ 

^^H             canal  for,  180 

Labia!  arlerv,  558 

from  svmjmthVlic,  833          1 

^^^H              <-artilage  of,  HoO 

glands,  893 

pouch,  989                                      1 

^^^H             onnin  of,  850 

veins,  sujiNerior,  654 

veias  668                                       fl 

^^^H          Jaw,  lower,  203 

inferior,  654 

LarA-ngiMrachootomv,  996     ^^^k 

^^^H             artteiilati«m><  of,  204> 

labium  tympanicum,  883 

Lar\-ngotomv,  996                     ^^^| 

^^^H             attachment  of  mtiscle»  to,  200 

vestibuiare,  884 

Larynx,  984*                              ^^H 

^^^H           changes  produced  in,  by  age, 

Labyrinth,  883 

actions  of  nuiBcles  of,  991  ^^H 

^^^^H 

arteries  of,  889 

arteries  of,  992                      ^^H 

^^^H           condyle  of,  206 

fibro-serous  rocmbnine  of,  888 

cartilages  of,  984                   ^^H 

^^^^B            devfiopment  of,  206 

lachrymal  apparatus.  871 

cavitv  of,  9HK                        ^^H 

^^^B            ]iiriment«  of,  32".*,  330 

artery,  570 

^laniis  of,  992                         ^^H 
interior  of,  987                      ^^^| 

^^^^1            oi>lii|ne  line  of,  204 

bone,  197 

^^^^H            pterygoid  f'>Hsn  of,  2(X> 

arlicnlatioiifeof,  198 

ligiuof^n'w                               ^^^H 

^^^H            rami 

attachment  of    mufldes  toy 

^^^H 

^^^H            Hgnioid  notch  of,  206 

198 

QiUiX'ij                       of,  99t>  ^^^1 

^^^H^            symphysis  of,  203 

development  of,  198 

muscles  uf,  9Ki«                        ^^H 

^^^H             upper.     See  }fnxiUary  Bfxne. 

canals,  N7'2 

nerves  of,  992                        ^^H 

^^^H         Jejunum,  932 

caruncula,  871 

rima  glottidi»s  9rvS                 ^^H 

^^^^H         Joitit.     Soe  A  ft  if  Illations. 

crest,  197 

sn^HTior  a|ienMr«  of,  997     ^^^| 

^^^B         Jii(;ular  fornntcn,  213 

fossa,  174 

of.  995               ^^1 

^^H             ft>«a,  181 

gland.  871 

tonty(>f^993     ^^H 

^^^K            g^mglion,  779 

groove,  194 

1 
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Larynx,  ventricle  of,  988 

vocal  chords  of,  false,  987 
true,  987 
Lateral  disk  of  muscular  fibre,  66 

horn  of  spinal  cord,  702 

ligaments  of  liver,  960 

masses  of  ethmoid,  188 

region  of  skull,  216 

sinus  of  brain,  660 

tract    of    medulla    oblongata, 
709,711 
Lateralis  nasi  artery,  558 
Latissimus  dorsi  muscle,  432 
Leg,  arteries  of,  641 

bones  of,  293 

fascia  of,  522 
deep  transverse,  526 

ligaments  of,  364 

lymphatics  of,  688 

muscles  of,  522 
back  of,  524 
front  of,  523 

nerves  of,  782 

veins  of,  672 
l^ns,  866 

changes  produced  in,  by  age, 
866 

development  of,  126 

suspensory  ligament  of,  867 
Lenticular  ganglion,  761 

glands  of  stomacii,  929 
L^ser  lachrymal  bone,  197 

omentum,  923 

sciatic  nerve,  824 

wings  of  sphenoid,  185 
Levator  anguli  oris,  402 
scapulfe,  433 

ani,  461 

f^landulic  thyroidse,  1007 
&bii  inferioris,  402 
superior  ala'tjue  nasi,  402 
superioris,  402 
menti,  402 
palati,  423 
palpebne,  397 

prostate,  462  ' 

Levatores  costarum,  444 
Lieberkiihn,  crypts  of,  936  | 

Ligament,  structure  of,  315 

acromio-clavicular,      inferior,  , 
345 
superior,  345 
alar  of  knee,  374 
of  ankle,  anterior,  379 

lateral,  380 
annular  of  radius,  355 
of  wrist,  anterior,  358 

posterior,  359 
of  ankle,  379 
external,  380 
internal,  380 
of  stapes,  381 
anterior,  of  knee,  370 
arcuate,  446 
aryteno-epiglottic,  986 
astragalo-navicular,  385 
atlanto-axial,  anterior,  325        l 
posterior,  325  , 

of  bladder,  false,  1027 

true,  1026 
broad,  of  liver,  949 
cslcaneo-astragaloid,  external, 
383 
interosseous,  383 
posterior.  383 


Ligament,  calcaneo-cuboid,  inter- 
nal, 383 

long,  383 

short,  383 

superior,  383 
calcaneo-navicular,      inferior, 
384 

superior,  384 
capsular.  See  Individual  Joints. 
carpo-metacarpal,  dorsal,  359 

interosseous,  360 

palmar,  359 
of  carpus,  359 
central,  of  spinal  cord,  697 
check,  328 
chondro-sternal,  anterior,  336 

posterior,  336 
common    vertebral,    anterior, 
321 

posterior,  321 
conoid,  346 
coraco-acromial,  346 
coraco-clavicular,  345 
coraco-humeral,  348 
coracoid,  347 
coronary  of  liver,  950 
costo-clavicular,  343 
costo-colic,  925 
cost  o-trans verse,  333 
costo-vertebral,  or  stellate,  332 
cotyloid,  366 
crico-arytenoid,  987 
crico-thyroid,  987 
crucial,  of  knee,  371 
cruciform,  326 
deltoid,  380 

dorsal.    See  Individual  Joints. 
of  ell)0w,  351 

anterior,  351 

external  lateral,  ^^2 

internal  lateral,  352 

posterior,  352 
falciform  of  liver,  949 
gastro-phrenic,  926 
Gimbemat's,  450,  1065,  1078 
glenoid,  348 

glosso-epiglottidean,  986 
of  hip,  364 
hyo-epiglottic,  986 
ilio-femoral,  365 
ilio-lumbar,  338 
of  incus,  881 

interarticular  of  ribs,  333 
interclavicular,  343 
interchondral,  336 
interosseous.      See    Individual 

Joints. 
interspinous,  324 
intertransverse,  324 
intervertebral,  322 
of  jaw,  329 
of  knee,  370 
of  larynx,  986 

lateral.     See  Individual  Joints. 
longitudinal  of  liver,  949 
long  plantar,  383 
lumbo-iliac,  338 
lumbo-sacral,  338 
of  malleus,  881 
metacarpo-phalangeal,  363 
metacarpal,  363 
metatarsal,  387 
metatarso-phalnngeal,  388 
mucosum  of  knee,  370 
nuchse,  432 


Ligament,  oblique,  356 
obturator,  518 
occipito-atlantal,  anterior,  327 

lateral,  327 

posterior,  327 
ooci  pi  to-axial,  328 
odontoid,  328 
orbicular,  355 
of  ossicula,  881 
of  ovary,  1057 
palpebral  or  tarsal,  870 
of  patella,  370 
of  pelvis,  338 
of  the  phalanges,  hand,  364 

foot,  389 
of  the  pinna,  375 
plantar,  387 
posterior  of  knee,  or  posticum 

Winslowii,  370 
Poupart  s,  460, 10<»5, 1077 
pter^go-maxillary,  404 
pubic,  anterior,  342 

posterior,  342 

superior,  342 
pubo-prostatic,  957 
radio-carpal,  357 
radio-ulnar  joint,  inferior,  357 
middle,  367 
superior,  357 
recto-uterine,  1052 
rhomboid,  343 
round,  of  uterus,  1059 

of  liver,  950 

of  radius  and  ulna,  356 

of  hip,  365 
sacro-coccygeal,  anterior,  341 

posterior,  341 
sacro-iliac,  anterior,  339 

oblique,  339 

posterior,  339 
sacro-seiatic,  greater,  339 

lesser,  340 
sacro-uterine,  1052 
sacro- vertebral,  338 
of  scapula,  346 
scapulo-davicular,  345 
of  shoulder,  347 
stellate,  332 
stemo-clavicular,  anterior,  343 

pcteterior,  343 
of  sternum,  333 
stylo-maxillary,  330 
subpubic,  342 
supraspinous,  324 
suspensory,  of  incus,  881 

of  lens,  867 

of  liver,  949 

of  malleus,  881 

of  mamma,  468 

of  i)eni8,  964 

of  spleen,  1034 
sutural,  315 
tarsal,  of  eyelids,  870 
tarso- metatarsal,  386 
of  tarsus,  382 
teres,  of  hip,  466 
of  thumb,  361 
thyro-arytenoid,  inferior,  988 

superior,  988 
thyro-epiglottic,  986 
thvro-hyoid,  987 
tibio-fibula,  380 
tibio-tarsal,  379 
transverse,  of  atlas,  325 

of  hip,  363 
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^fM 

^^H          Li>(un)ent,  tronsveree,  ofknee,37S 

Liver,  cells,  954 

Lumbar,  anteriordivifiiomoC^^^I 

^^B                  of  scapula,  347 

duct,  956 

posterior  divi^iom  of.  ^i^^H 

veins,  677,  974 

rwi\A  of,  811                      j^^H 

^^B             triangular,  of  urethra,  1086 

lifranients  of,  949 

plexuH  of  nerves,  813         ^^H 

^^H            of  lympniue  bones,  881 

coronarj-,  950 

region,  916                           ^^H 

^^B            of  uterus,  1052 

lateral,  950 

surgical  anatomy  of,  827     ^^| 

^^H            uf  vertebme,  32"! 

longitudinal,  949 

vein,  as(vnding,  676            ^^H 

^^H            vesico-nterine,  10'>2 

round,  950 

veins,  676                                 ^^^ 

^^H            of  Winslow,  370 

lol)es  of,  952 

vertebne,  153                        ^^^ 

^^H            of  wri^tf  iinterlor.  358 

lobules  of,  952 

development  of,  156         ^^H 

^^m                lateral  extern nl,  358 

lymphatics  of,  692 

Ltimbo-ili.tc  ligunieut,  338      ^^H 
LumlwMsacral  ligsimont,  338    ^^H 

^^H                lateral  internal,  358 

nrrves  of,  839 

^^H                 poHterior,  359 

portal  vein,  677 

nerve,  Hlii                          ^^H 

^^            of  Zinn,  399 

hitnation,  sire,  and  weight,  948 

Lumbri«-ale<>  mut«clef(,  hand,  4||^^| 

r                  Li^unent;i  alariii^  374 

Htrmiure  of.  953 

f<Hii,  534                           ^^1 

I                      Huhrtuvii,  3-i3 

surfiife  marking  of,  957 

1  Lung>=,  1001                              ^H 

i                    iJU-H}>ensorin  of  nKiiiunu,  468 

in  surfaces  and  iKjrdenjs,  949 

air-cell-  of,  1003                          1 

L Ligtiinentiiin     sinMialurn     exter- 

bur^'ioal  anatomy  of,  958 

bronchial  arteries,  1004        J 

^^L                        nuiii,  447 

vessels  of,  952 

veins,  lOm                        ^H 

^^H                 internum,  446 

Ivobe,  central,  721 

CJtpillarie^  of,  1003              ^^H 

^^H             diMUirulatiui),  697 

cuneate,  723 

development  of,  136            ^^| 

^^H             Inluni  pulmoni>t,  997 

frontAt,  718 

fains,  981                            ^H 

^^H            mucf>8um,  374 

marginal,  722 

IoImjo  und  (i!«urcs  oi^  1001    ^^| 

^^H            Tii)eh((>,  432 

Htripital,  721 

lobules  of,  1003                      ^H 

^^m            patell.'*^,  370 

orbital,  719 

lymphatics  of.  6{l4,  1(H)4      ^H 

^^H             pectinutum  iridis,  858 

parietal,  719 

nerves  of.  1004                      ^^H 

^^B            posticmn  Wiu'^iowii,  370 

ipjadt'jite,  723 

pulmonnrv  arterv.  1003       ^^| 

^^H            spinile,  H')7 

leriiponvsi>benoidal,  721 
unrinitte,  723 

veins,  1*004                         ^H 

^^H            8U8pensorium,  328 

root  of,  1902                          ^H 

^^V             teres,  366 

Lobes  of  cerebrum,  717 

structure  of,  I04t2                  ^H 

^^P         Ligsitiire  of  artorieii.     See  each 

of  cen-bellutii,  748 

surfiii-e  marking,  1(MH          ^^H 

I^W                          A  itrrij. 

of  kidnev,  1012 

weight,  color,  etc.,  1002       ^H 

1                  Liml)>,  tie velopn lent  of,  126 

of  liver,  950 

Lnnube  of  nnils,  92                  ^^H 

h                 Liuilius  laminie  spiralis,  886 

of  lung,  1002 

LiLM'hka's  gland,  619         ^^^^^| 

^K            lttteu!4,  860 

of  prr«jtate,  1033 

^^^^^H 

^^H        Linea  albn,  457 

of  testis,  1042 

path  or  sinus,  88         i^^^^l 

^^H            nn^K'ni,  *JSS 

ofthyuuH,  1009 

Lymphatic  dn<*t,  iit;hl,  (t^^^^^J 

^^H            iUo-|>ectinon,  276 
^^B            qundmti,  288 

oftbyroid,  1007 

glands,  general  niuitomy  of^^^f 

Lobule  of  tlie  ear,  874 

de8cri]itive  an.ntoniy.  antc^^H 

^^H            splendens,  696 

Lobide,M  of  liver,  952 

m«MliasSlinal,  l>93       ^^H 

^^H            suprema,  166 

of  kidnev,  1012 

auricular  posterior.  6S^^H 
axillurv',  mi\                  ^^| 

^^B         Linea>  semilunares,  458 

of  lung,  '1003 

^^P             tmnsversie  of  alnlomen,  458 

Lobuli  tej*tv*i,  1042 

brachial,  68('>                    ^^| 

F                Linjjiial  artery,  555 

Lobulus  Splgelii,  952 

bmnchial,  604                ^^| 

L                        fiurgital  anatomy  of,  655 

Lobus  cnudatius,  952 

burcal.  H83                        ^^| 

^H              Ixine,  229 

tluadratUH,  952 

^^1 

^^H           gttuglion,  834 

Locus  cceruletus,  753 

^^1 

^^™             nerve,  769 

niger,  730 

in  froiu  •■.       ,  686  ^H 

1                      veiuh,  656 

Ixiug  iMHies,  145 

gluteal,  688                    ^H 

^^^          Lingtiulis  muscle,  inferior,  420 

saplienous  nerve,  818 

of  head,  683                       ^H 

^^L                superior,  419 

I^jngissimas  dors!  muscle,  438 

iliac,  external,  689           ^H 

^^P                transverse,  420 

Longitudinal    fissure,   of    brain, 

inlemid.  690                  ^H 

^^                   vertical,  420 

716,  728 

inguinal,  deep,  CSS          ^^H 

Liti^ula.  750 

of  liver,  950 

superficial,  68K                   ^^H 

of  sphenoid,  183 

ligament  of  Hver,  950 

intercostal,  693                  ^H 

Lips,  892 

ainiix  of  brain,  superior,  669 

internal  mammary,  698   ^^| 

urteries  of,  558 

inferior,  660 

ischiatic,  688                      ^^ 

Liijuor  amnii,  112 

Longus  eolli  muscle,  427 

of  large  intestine,  093                1 

1                    <  otnnnii,  888 

LfK>ped  tubes  of  Honle,  1015 

of  lower  extremitv,  6j|^^^j 

^K              S<^rp!e,  S89 

Lower  extremity,  arteriee  of,  632, 

lumbar,  690          '    fl^l^l 

^^P              ssinguinis,  36 

633 

^^^H 

^^          Lithotomy,   parts  concerned   in 

lx»nes  of,  274 

occipital,  683            ^^^^1 

1                                 operation  of,  1089 

fascia  of,  504 

parotid,  t>S3               ^^^^H 

nvoidefl  in  operation,  1089 

ligaments  of,  364 

^^^^1 

diviile<l,  1089 

lyiHpbattc-'i  of,  688 

popliteal,  688            ^^^^^H 
raaial,  '&^i)                ^^^^^| 

^^          Littr^,  p^lamls  of^  1031 

mxiscles  of,  504 

^^k        Uver,  948 

nerves  of,  812 

sticral,  690                          ^H 

^^^           changes  of  |>o8itton  in,  957 

hurface  form  of,  537 

of  hraall  intestines,  693    ^H 

^P^           development  of,  134 

veins  of,  672 

of  s|>lecn,  692                     ^H 

H                distribution  of   vessels   to,  in 

I/>wer.  tubercle  of,  972 

of  stomach,  692                  ^^| 

■                              fa>tus,  981 

Lumlmr  arteries,  619 

tiiibmaxillary.  683              ^^| 

H                ductus  of,  955 

fajHMa,  \'.Vt 

of  tborat,  693                      ^H 

H                  (ibroiiA  coat  of,  958 

gaiiglia,  835 

tibial  anterior,  688            ^H 

V                  lisHoreH  of,  950 

glantls,  690 

ulnar,  i>86,  6S7                     ^^H 

W                  hepatic  artery,  613.  954 

nerves,  81 1 

nf  npficr  •'tt  rvnntv    KAl?  ^^^B 

^^H 

^^        JXDKX, 

^^^^^^                                    1 

Lvinphaiic,  zygomatic,  <W3 

M. 

Maxillary  process  of  malar  bone,               1 

Lymph iitics,  general  anatomy  of, 

'199                                               1 

85 

Macula  erihrosa,  883 

processes  (foetal  t,  119                      ^^^^ 

origin  of,  86 

germinativa,  100 

sinus,  192                                         ^^^B 

plexus  of,  8t> 

lutea.  864 

tuberosity,  192                                 ^^B 

subdivision  into  deep  and  su- 

>(agnum  of  carpus,  268 

vein,  internal,  654                                     ■ 

I)ert]ciiil,  681 

Mujendie,  foramen  of,  696 

MeatUM  aiiditorius  extemus,  179         ^^B 

t4?rmination8  of,  H7 

Malar  bone,  198 

in  tern  us,  179                                ^^H 

valves  of,  8« 

articulatioua  of,  199 

of  noKe,  inferior,  223,  850              ^^H 

de9criptive  anatomy : 
ulxloriten^  089 

attachment    of    mu-scle»   to, 

middle,  223,  850                          ^^H 

199 

B(q>erior,  223,  8.^0                            ^^H 

^m            arm,  686 

development  of,  199 

iiniiarius,  male,  1031                      ^^^B 

^^B           bladder,  691 

frontal  process  of,  198 

female,  1049                                 ^^H 

^^^H           b<.iue, 

maxillary  pr« «:•«»!*  of,  199 

Meatuses  of  the  nose,  223,  850         ^^H 

^^^H            bniad  ligaments,  691 

orbital  prtxvsn  of,  198 

Mei-kePs  cartilage,  120                       ^^^B 

^^^H           cnrdiiie,  G^i 

zygomatic  prticess  oi^  199 
canaK  198 

diverticulum,  933                            ^^^| 

^^^M            cerehriil,  (>&i4 

ganglion,  766                                   ^^^B 

^^^H           cervii-al,    sii^wrtieial    and 

nerves,  from  facial,  777 

Median  artery  of  forearm,  605          ^^^| 

^^A                deep.  685 

process  of  superior  maxillary, 

of  spinal  cord,  586                      ^^^| 

^^m        client,  vm 

194 

^^H 

^^H            of  clitoris,  691 

Male  urethni,  1030 

surgictd  anatomy  of,  807             ^^^B 

^^^H           of  craniitm,  684 

Mulleolar  arteries,  external  and 

^^^1 

^^^B           diaplirn^iii,  694 

internal,  64o 

disk  of  HenM«n,  67                          ^^^B 

^^^1           face,  iiU|>crtidal,  6S4 

Malleolus,  external,  299 

Metliastinal  arteries,  from  inter-               1 

^^m              deep. 

inlennd.  299 

nal  mammary,  bii6                 ^JB 

^^^B           Fallt>|>i;iii  tultes,  f'/Jl 

MidleuM,  880 

fjosterior,  from  aorta,  608            ^^^| 

^^^H           gUiteul  I'cjrion,  691 

development  of,  125 

lyinpbntic  glands,  653                      ^^^B 

^^^H           heail,  sii[iertic'ial,  683 

fiUS(>enK<»rv  ligament  of,  881 

Metliastinum,  anterior,  1000             ^^^| 

^^H           hearl,  694 

Malpijflii,  pynimids  nf,  1013 

middle,                                                 ^^H 

^^^^^^  intcrcmtal,  693 

Malpighian    IhkHis   of    kidnev, 

|>osterior,  1000                                  ^^^| 

^^^^^^■intLTnul  mammary,  604 

1013 

superior,  lOOO                                  ^^^| 

^^^^^^V  iniesiiues,  693 

capsules,  1013 

testis  1 04 1                                          ^^B 

^^V          kidnevs.  692 

corpuscles  of  spleen,  964 

Medio-tarsai  .joint.  381                         ^^^| 

^^H           lal;tH.'092 

tuft*.  1013 

Medulla  oblongata,  708                       ^^^| 

^^m 

Mamma,  iireola  of,  1060 

arcuate  iibres  of,  710                    ^^^| 

^^^H            lartfc  inteHtiiif^,  693 

lobule*  of,  1061 

back  of,  711                                     ^H 

^^H 

nerves  of,  1061 

fissures  of,  708                               ^^B 

^^H 

nipple  ur  mamillH  of,  1060 

format io  reticularis  of,  712                 fl 

^^^B           lower  extremity,  688 

vessels  of.  It  161 

funiculus  cDueatus,  711                ^^^| 

^^H                      694 

Manunie,  development  of,  126 

of  Rolando  ol,  711                   ^^^| 

^^H          lyjt)  pliiitic  d  lid,  683 

Mamnuiry  imery,  internal,  688 

graci  1  is  of,  7 1 1                         ^^^B 

^^^H           nieningea),  684 

glands,' UHiO 
Tympbatic  glands,  683 

gray  matter  of,  713                     ^^^B 

^^^           nioiitli^  684 

lateral  column,  709                      ^^^B 

■                   neik,  6Ho 

veinH,  intenial,  668 

tract,                                           ^^H 

■                    uuse,  6S4 

Maujnjilla  of  breast,  1061 

olivary  body,  769,  711                ^^H 

nympJiie,  691 

<.r  kidney,  1013 

pyranii<ls,  709                               ^^^B 

a*!*<>pha^us,  694 

Maminillury  procesdes,  154 

raphe  of,  712                               ^^^B 

oviiries,  692 

Miuidibular  arch,  119 

re^ii  form  bodies,  710,  711           ^^^B 

pivni-reas,  692 

Manubrium  of  Bterniira,  230 

structure  of,  711                            ^^^B 

pelvis,  6^9 

of  null  lens,  H80 

spinalis,  697                                      ^^^| 

jjeuis.  691 

Marginal  lobe,  723 

Medullary  «»nal  of  b«>ne,  62,  145              1 

pt'rijueum,  691 

Marrow  of  bone.  55 

formation  of,  63                                 I 

pharynx,  6Ho 

Marshall,  vestigial  fold  of,  668 

of  spine,  development  of,  120               ■ 

pi  a  muter,  ('^4 

Masiscler  mu8*cle,  405 

membrane  of  1m me,  54                            M 

^^^H            pr<ij>lnte,  691 

Masseteric  arteries,  564 

plates,  107                                          ^^H 

^^^B            reiltim.  691 

nerve,  768 

sheath  of  nerve-fibree,  71               ^^^B 

^^^H           scrotum,  691 

veins,  654 

spaci^  of  Ixtue,  61                            ^^^B 

^^^m           small  intestine,  693 

Mastoid  ceili*,  178 

of  kidney,  1012                                   ■ 

^^B           8pleen,  692 

openings  of,  878,  879 

of  supnirenal  capsules,  1022               I 

^^H           Btomaeh,  692 

foramen,  177 

velum,    fKjisierior    of   cerebel-               I 

^^H           teHtit-le,  692 

portion  of  temporal  bone,  177 

ium,  749                                         M 

^^H           thornete  duct,  682 

process,  178 

superior,  750  ^^^B 
MeduUated  nerve-fibres,  70               ^^H 

^^H           thorax,  693 

vein,  655 

^^H          thymic,  694 

Masto-occipital  suture,  209 

MeduUo-spinal  veins,  670                  ^^^B 

^^H           thyroid,  094 

Masiiwparietal  suture,  209 

Meibomian  glands,  870                       ^^^^| 

^^^B           upi>er  extremity,  686 
^^H               (Wp.  686 

Matrix  of  nail,  92 

Meissner's  nlexus,  939  {^^H 
Mendirana  busil.aris,  886                     ^^^| 

Maxillary  arch,  f«etal,  119 

^^^F               HUpertieisl,  687 

artery,  internal,  561 

fusca,  853                                        ^^^B 

uterus,  691 

bone,  inferior.  203 

granulosa,  of  tiraafian  vesicle,             ■ 

vagina.  691 

superim-,  191 
deve  opmenf  of,  196 

1058                                            M 

Lymphoid  itmnective  tiissue,  48 

limitans  of  retina,  861                    ^^^| 

of  ton$fue,  84o 

nerve,  inferior,  767 

nactitans,  870                                   ^^H 

■                       of  touHil.  912 

superior,  763 

pupi  Maris,  860                                    ^^H 

■         Lyra  of  fornix,  737 

pro^.'e!^  of  inferior  turbinated. 

sacciform  is,  362.                              ^^^B 

u 

202 

tectoritt,  886                                   ^^B 

^^^^I^^U      ^^IT^H  wU                        Menibnitm  tytupani,  880 

■                 INDEX.          ^B 

Metatar^o-phalungeal      artieula'-|9 

^^^^^^^^                    "^n  U                                  setniudnria,  HK5 

lions,  388 

^^^^^^^1                    TTfl  |H                         Membrane  of  aque«)U8  chaDiber, 

Metatarsus.  308                               il 

^^^^^H                           !    [■ 

development  of,  311                  JB 

^^^^^^^H                               'S                             arachnoid,  spinal,  690 

MetaHternimi,  231                           ^M 

^^^^^H                                 T\                             cerebral, 

Metenreplialon,  121                        H 

^^^^^^^H                                  !  1                             cltorold,  S56 

Middle     nnd     iniernsil      frontalH 

^^^^^H                                     } 

artery,    574                       H 

^^^^^^^B                                                                  coHto-coraooid,  470 

Middle  clinoid  proce*se«,  182       fl 

^^^^^^^H                                                                     crieo-thyroid.  987 

ear,  or  tvm|>anuni,  878              fl 

^^^^^^^1                                                                       Descemet. 

fooHi  of  skull,  212                      ■ 

^^^^^■T*                                                                Tenastrateil. 

meatuji,  223,,  S50 

^                                                                         hvaloid.  865 

Mid-fn>ntfil  process  ( ftet&l ),  119 

^^Hi^                                                                   Jacob's,  M63 

Milk  teeth,  896 

^^^^^■^Kl                                                                    limiting,  S(jl 

Mitr^d  valve,  977 

^^^^^^^1                                                                 pituitary,  850 

Mixetl  bones,  146 

pupillary,  860 

latural  column,  701            ^^J 

of  Reisa'ner,  886 

Modiolu.s  of  cochlea,  885      ^^M 

iSclineideriau.  HoO 

Mold,  ^lanilH  of,  869             ^H 

tbyro-hyoid,  987 

Molrir  glandc^,  894                 ^H 

Membranes  of  spinal  cord,  695 

teeth,  895                             ^^| 

^^^^^H                             ,    ,■ 

Monro,  foramen  of,  740 

^^^^^^^H                              j    lH                          MenibninoiiK  Inbynnth,  888 

Mons  Veneris.  1045 

^^^^^^1 1                           I     ■                                 rt  i  0  n  of  11      h    ,  1 030 

Morgiigni,  hydatid  of,  138 

^^^^^^^H                            R  |H                            ^emieircuhir  c-tmnls,  888 

sinus  of,  422 

^^^^^^^^1                                  '                           Meningeal  artery,  from  n.'^cending 

Motor  nerves,  78 

^^^^^^^H                                                                                pharyngt^al, 

ttt"uli  nerve,  757 

^^^^^^^^1                                                                 anterior,  from  internal  carotid, 

surnieal  anau^my  of,  758 

^^^^^^H 

Motorial  end-plates,  87 

^^^^^^^H                                 J                            IjmphaticA,  084 

Mouth.  892 

^^^^^^^n                              ,  m                            middie.  from  internal   maxil- 

mucous  membrane  of,  892 

■ 

muscles  of,  402 

1 

^^^^^^^1'                                                                    from  occipitAl,  551' 

surfiu-e  form  of,  909 

I 

^^^^^^^H  \                                                               pv^erior,  from  veriebnil,  584 

Movement    admitted     in   jointa^ 

I 

^^^^^^^H ,                                                                small,   from    intcmtil    maxil- 

:m 

I 

^^^^^^1                                      1 

Mucilaginous  glands,  316 

1 

^^^^^^^H                            ^^m                          veins,  05(>,  704 

Mucoid  cellular  tissue,  48 

1 

^^^^^^^H                          1  fl^B                      Meningeii.    See  Mtmhnines. 
^HH|H^n                           1  ^^H'                       Menisei, 

Mucnfis  «i:md«  of  tongue,  844 

membrane,  97 

^■nillW^                                 ^V                         Mental  foramen,  204,  219 

Midler,  duct  of,  136 

^HillllHIl  '                                      1                             proee^M,  204 

libres  of,  8ii4 

^HJUliT                                      tlJ                             tuberclen,  204 

Multietis[>iiJati  teeth,  895 

^^M                        Met^encvplialof),  121 

Multitidus  sjiinii-  muscle,  440 

m^M                       Mesenteric  artery,  inferior,  616 

MiLS4'le,  general  anatomy  of,  64 



wK^                               lifunerior,  615 
IIH                           glands,  (>U3 

of  animal  lite,  ()4 

1 

a rnm cement  of  fibres  of,  65 

1 

W^M                          plexus  of  nerves,  inferior,  839 

bi|«!nnifonn,  390 

1 

^^M                                 superior,  839 

blo«>«l- vessels  of,  67 

1 

W^M                           vein,  inferior,  677 

chemical  composition  of,  68 

UH                                t«uperior,  677 

derivntiou  of  names,  390 

^H                       Mesenteries.  867 

development  of,  126 

|H                       MeH4>bL-ist,  104 

fasciculi  nf,  65 

^^UAUHa 

^H                        Me8oblai»tic  Homites,  107 

fibre^H  <jf,  65 

1^1                         Meflocnx'uni,  924 

Hbrils  of,  65 

m                       Mesocolon,  :(.scending,  924 

form  of,  390 

UH                           descending,  924 

fusifi.rm,  390 

■jH                           tranAver^,  925 

involunUiry,  68 

■jH                       Mesoderm,  104 

lymphatics  of,  68 

^^■D  ||l|l  \ 

l^l                        Mesonepbms,  135 

meaning  of  the  terms  "orijfin" 

i^H                         Mesorcbinm,  13H 

and  "  insertion,"  391 

IH                         Meso rectum,  925 

mode  of  connection  of,  with 

^H                        Metiosternum,  231 

bone,    cartilage,    skin, 

^H                        Mesovarium,  138 

etc.,  391 

1 

^^^^^^^H                           m                       Metacar  tal  artery,  602 

nerves  of,  68,  78 

1 

of  organic  life,  78 

^^^^^^^H                            Ul                        Metacaqxi-phalaugeal     articula- 

penniform.  390 

MB                                       tionit,   363 

quadrilateral,  390                       i 

■ 

^^^^^^^^^^^^^^H 1 

■■                       Metacarpus,  269 

rliomlK>id!»l,  3SH)                         i 

I 

■■■                           common  characters  of,  269 

sareous  element£  of,  66 

■ 

■  ■1                           development  of.  274 

sheath  of,  65 

^^^^^^^^n                             1  7^111                            peculiar  bones  of,  27  i 

size  of,  31K> 

^^■^^^^^^^H 

MefanepheroH,  135 

striped,  65 

Metatarsal  articulations,  387 

structure  of,  65 

arlerv,  640 

tendons  of,  39 1 

IBij 

bones  308 

triangular,  390 

1 

I^H 

^^          IXDEX, 

^^^^^^                                    1 

Mu&cles    or     muscle,     external 

Muscles  or  muscle,  labii  men'i, 

Mutscles  or  musile,  risorius,  404               ■ 

s|)hinct«r,  460 

402 

ro(,'«tore'<  s()inie,  4-40                                 H 

extensor  hrevia  (li|;itoruni,  532 

palati,  423 

hjtcro-lunibaliH,  436                             ^^fl 

carj»i  radial  is  brevier,  486 

palpebrse.  397 

sn!pingo-pharyngeii%  424               ^^^| 

longior,  48<j, 

prostatie,  462 

iiartdrius,  510                                     ^^^H 

ulnnris,  4SS 

levatores  costarum,  444 

!<calenub  nnticuK,  427                        ^^^| 

cocrygis,  440 

lingual  is,  417 

mediii.s,  427                                    ^^H 

dtgitoruni  corntnutiis,  487 

iongisHimns  dorsi,  438 

poHticuK,  428                                   ^^H 

ind  it-is,  490 

longufi  i*<illi,  427 

scapula?,  433                                       ^^H 

tongiis  digttorum,  523 

lumbricales  (hand),  498 

Beminiembranoi8U.s  521                    ^^| 

inOlicis,  490 

ifooii,  534 

seniispinalii!)  dorni,  43i)  ^^| 
col  i,  439                                       ^^H 

(uintmi  digiti,  487 

niaiweter,  405 

OBsi  riieiat".trj>i  fiollicis,  488 

muttifiduit  spinec,  440 

semitentlinosuH,  521                         ^^H 

hrevis  pt>llieiH.  490 

musculuit   acce>M>rius  ad  ilio- 

serratnn magnns,  472                       ^^^| 

primi  internodii  pollici«,  490 

costal  em,  438 

posticus,  superior,  434                ^^^| 

pmpriim  li&Uueiii,  523 

mylo-byoid,  4 Hi 

inferior,  434                              ^^H 

of  faw.  396 

nnao-labialis.  401 

sole  of  fooU  532                              ^^H 

femom)  reftiun,  anterior,  507 

of  neck,  40.8 

tiret  layer,  532                               ^^^| 

internal,  513 

obliquus  nuris,  876 

fourth  layer,  536                          ^^H 

pojitt-rior,  520 

alxiouiinns  exlernua,  450 

second  layer,  534                          ^^^| 

fibulrtr  region,  529 

inttruus,  453 

third  layer,  534                            ^^^| 

flexor  ac("ei*soriti8,  534 

ntpitis  Mij)erior.  441 
inferior,  441 

soleUH,  52''}                                        ^^H 

brevis  minimi  digiti  (hatid), 

sphincter,  external,  461                  ^^H 

^K                49S 

obturator,  exlemus,  520 

internal,  461                                 ^^H 

^^^^^   ((i>ol\.53Q 

inlerrxis,  51 K 

Vttgioce,  466                                  ^^H 

^^^^^^m  haltucin,  534 

occipilo-frontalis,  393 
oculi,  inferior,  4<J0 

spinalis  dorsi,  438                            ^^H 

^^^^^^H  di^tonin),  532 

colli.  438                                       ^H 

P^^^™^  poUicis  (band),  494 

8n)>erior,  399 

gplenius,  435                                    ^^^| 

r                carpi  nidiuliH,  481 

oiao-bvoid,  414 

atpitii<.  435                                  ^^H 

■                     ithisiriK,  482 

opponens  niiniint  digiti,  497 

li,  43^'>                                       ^^H 

■                 dijyitonnn  snbliinis,  482 

VKiltiriji,  494 

sU(KMliuis  882                                   ^^H 

K               longus  (lij^iiorucu,  528 

orbicularis  oris,  403 

stenuM-leido-masti>i<],  411               ^^^| 

^^K            hnlluciss  527 

palpebrarum,  396 

8tern<»-byoid,  413                              ^^^| 

^^H            yKilliiJft  (hand),  484 

palate,  423 

atenio-tbyroid,  413                           ^^^| 

cmis  niettu'arpi  pollids,  494 

ptilato-gloissti!*,  424 

Btylo-glossut.,  418                                  ^^^H 

profundu"^  digitornm,  48^^ 

palato-pharyngeus,  424 

stylo-hyoid,  415                                 ^^^| 

gastrovneiniits,  524 

pnlmaris  bnivis,  496 

6tylo-pbiiryngcus,  422                    ^^^k 

gemellus  su|>erior,  519 

longuR,  482 

sulMiucuneus,  4H0                               ^^H 

inferior,  519 

pectiuj-ns  513 

eubclavius,  471                                ^^H 

geiiio-hytvglojwils,  417 

(K'ctoralis,  major,  469 

subcrureus,  512                                  ^^^| 

genio-hyoid,  41t5 

minor,  471 

subscnpnliiri^,  474                            ^^H 

glutens  moxinmii,  5Ifi 

•  >f  perineum,  male,  460 

supinator  breviu,  488  ^^H 
longus,  485                                    ^^H 

mediuis  517 

female,  4<>6 

miniinuii,  518 

peroncuH  brevjsi,  529 

supra8piuak%  440                             ^^^| 

gnrilis,  513 

longus,  529 

supRif^pinatoti,  475                           ^^^| 

of  band,  494 

tertiuiS  524 

temporal.  4(>'i                                   ^^^| 

of  liead  and  face,  392 

of  pbtirynx,  421 

ten>K)r-pnlati,  424                             ^^H 

^^     beljt'is.  major,  876 

plantaris,  526 

lartii,  397                                         ^^H 

^^^K        minor,  87(> 

platvsraa  myoide»,  408 

tympani,  882                                    ^^H 

^0    IliltouX  991 

pcjpfiteus,  526 

vaginH/  femoriti,  510                     ^^H 

^^^     of  bip,  5U> 

pronator  tpiadratn^,  485 

teres  major,  476                                ^^| 

1             Horner's,  397 

nidii  teres,  481 

minor,  476                                    ^^H 

'              hyo-gbiS"'«9,  418 

p8f>a*  magntis,  506 

thyroaryticnoideus,  'M)                 ^^H 

iliai'  region,  505 

parvo.%  5()t» 

thyrci-epiglollidi-u>,  991                   ^^^| 

^^^     il incus,  50(i 

plerynoid,  internal,  407 

thyro-byoid,  413                              ^^H 

^^m    ilio-co8tatis,  436 

ex  tern  id,  406 

tibialis  nnticus,  523                           ^^H 

^^^T    infracostal,  444 

pvramidalis  abdominis,  457 

|H>Hticu.s,  528                                   ^^^1 

infntspinatnH,  475 

uuHi,  401 

of  tongue,  418                                    ^^^| 

iutcriHwtal,  443 

pyrifomii-s  618 

trncbelo-maMtoid,  438                      ^^| 

internal  wphincter,  461 

tjuiwlrwuirt  femoris,  519 

tragi cus,  876                                     ^^H 

interdssei  of  foot,  536 

bmtlHtrum,  460 

trauBvepiAlis  abdominis,  455           ^^H 

of  bHnd,  498 

menti,  403 

colli,  438                                       ^^H 

inlerspinales,  440 

quadriceps  exteDHor  cruriti,  511 

transversus  uu  ricutte,  876               ^^^| 

intertranKVersales,  440 

rectus  aixlomini^,  455 

perintet,  612                                  ^^Hj 

labial,  402 

capitis  anticiH  major,  426 

1  female),  466                            ^^M 

of  iHrjnx,  989 

minor,  426 

profunduH,  1090                            ^^H 

latiiisimus  dor*i,  432 

femoris  511 

trapeKiu!^,  430                                     ^^H 

of  leg,  522 

lalemlis,  427 

triangularis  sterni,  444                    ^^H 

levator  iinguli  oris,  402 

oculi,  extemuej,  superior,  in- 

triceps, extensor  cubiti,  479           ^^H 

ani,  41^ 

ferior,  and  internus,  399 

extensor  cruriH,  51!                     ^^H 

^_         glandula-  thyroideae,  1007 
^^^fe       labi*  inferioris,  402 

posticus  major,  441 

femoralis,  512                              ^^H 

minor,  441 

of  tympanum,  882                           ^^H 

^^H           !»uperiori8,  398 

relrahens  aurem,  396 

of  ureters,  1028                                ^^H 

^^^1          supertoris    alaraue     na^^i, 

rborabdide*!  major,  433 

vastus  exlernus,  511                                ^ 

^^^^„      401 

minor,  433 

intemu!4  and  ervtt«>as^>?v'^                J 

^^m       1114           ^HiH 

^^      /ynj'jx. 

^^H 

^^^^B               Mnscles  or  muscle,  zjgomaticiis 

Neck,  plands  of,  1585 

Nerves  or  nerve  of  eyeball,  ^1 

^^^^H                               major,  402 

lym|)haiic>i  of,  685 

facial,  773 

^^^^B                       minor. 

muscles  oJl  408 
triangle  of,  anterior,  565 

fifth.  759 

^^^^H               Muscles  of   iiiHpi ration  and  ex- 

fourtJi,  759                              ^B 

^^^^H                                pinttion,  44li 

|K»sterior,  567 

frontal,  760                             ^B 

^^^^^H                 Miuiculnr  (i)lum(iis,  06 

veins  of,  655 

ganglionic    branch    of    i^H 

^^^^H                    tibres  of  hi-art,  ii~ 

Nerve-<"orpnscIes,  69 

^1 

^^^^H               Mui^euliiri:^  niiit'osiL'.  97 

Nerve-epithelium  cells,  78 

gastric  brunches  of  v*gu^^B 

^^^^H                MiLHculi  papiiitire<s,  left  ventricle, 

Nerveii,  ifjeiieral  anatomy  of,  73 

geuito-crnml.  S14                 ^B 

^^H 

cerebro-Kpinal,  73 

glosso-pliaryng-enl.  7TS        ^B 

^^^H 

cmlonvuriinn,  74 

glulefll,  inferior.  823            ■ 

^^^^B                   pcctinati  in  left  aunL4e,  976 

epineuriiiiii,  74 

Miperior,  82;-t                      H 

^^^^B                           right,  973 

funiculi  of,  73 

great  [>etr(i«al,  766               ^B 

^^^^B               Muaculo-ciituueouB  nerve  of  arm, 

origin  nf,  75 

great  Hplanchnic^  835          ^B 

^^H                               801 

perineum,  74 

gustatory.  7iiU                        ^^ 
niemorriioidal,  inreruir.^S^B 

^^^^H                       from  pcroDefl],  827 

plexus  dC^  75 

^^^^B               Mu8culo-i4p]ral  groove,  252 

sheath  of,  74 

of  heart.     See  Cardia^^^^ 

^^^^H                       !$urgical  anatomv  of,  807 

spituil  roots  of,  789 

hepatic,  839                 ^^^^1 

^^^H 

sympathetic,  75 

bypogloseal,  786           ^^^H 

^^^^B               Musculo-phrenir  artery,  588 

lenniriation  of,  75 

ilio-hypogaBtri(%  813          ^| 

^^^^H               MllschIus    ucL'etstioriuH    ad    illo- 

vessels  of,  74 

jllo-inguinal,  813                 H 

^^^^H                                costatcrn. 

Nerves  or  nerve,  descriptive  an- 

incisive, 769                             H 

^^^^H                   suspenaoriuH  dtiodeni,  932 

atomy  of:  alMlueen8,  772 

inferior  maxillary,  7f)7      _fl 

^^^^H              Myelo-placjiies,  55 
^^^H              Mylo-hvoid  nrter}',  563 

accessory  obturator,  816 

iiifrdniaxillary,  of  faiciaU  7^B 

anterior  crural,  817 

infraorbiial,  «>f  facini.  777  M 

^^^^B                   groove,  205 

auditory,  77 S 

infra tn^hlear.  761                 H 

^^^^H                                4](> 

auricular,  |K»sterir)r,  775 

InterettKtnl.  810                        H 

^^^^H 

of  vayus.  783 

inter<.v>8t«:»-bunienil.  Kll       ^B 

^^H 

aurieularis  niagnuH,  794 

inlert>8»e«.Mts,  anterior,  8U&  ^B 

^^^^H               Myrttfurni  fousa,  192 

of  anriculo-ieniporal,  768 

posterior.  807                      ^B 
ischiadic,  great.  824              ^B 

^^^^H 

of  Heconil  eervieal,  790 

^^H 

of  small  <xi-ipilMl,  793 

amall.  H24                      ^^B 

of  braehiHl  plexus.  796 

Jac(»l><!«n'»,  779              .^^^^B 

^^1 

buoeal,  768 

765                       ^^^^H 

^^^^1               Nares  anterior,  224,  H49 

of  facial,  777 

of  labyrinth.  889           ^^^| 

^^^H                     posieririr,  224,  M\\  910 

canliac,  834 

lachrymal.  760                ^^^^| 

^^^H                   bcptuin  of,  22.%  vS4S 

inferior,  834 

of  Lancisi,  728               ^^^H 

^^^^B                Nasal  angle,  19) 

niiildle,  S.34 

large  ravemous,  840             ^| 

^^^^B                  artery,  of  internul  maxillarv, 

plexuii.  deep.  836 

laryn^eul,  external,  78S^^^| 

^^H 

suptrlieial,  836 

internal,  783                ^^^H 

^^^^H                      of  o])hthalmic,  572 

of  piieiiiiiogastric,  781 

recurrent,  784             ^^^H 

^^^^H                        uf  iieptum,  55H 

8Ui>erior,  H33 

superior,  783              ^^^^B 

^^^^B                   bone^i, 

cavernoHH,  of  iieniH,  840 

le»>er  Kplanchnic,  835  ^^^H 

^^^^^                         ailiciilations  of,  191 

cervicid,  anleriur,  792 

lingual  of  fifth,  7rJ9       ^^^B 

^^M                               develupiiieut  of,  191 

ptwterjor,  790 

of  glosjo-phary-ngral,  78^| 

^H                          cartiliif,^^,  848 

Biijwrtirial.  793 

long  ciliary,  761  *                ^H 

^H                          cn-iit,  191 

cerviiti-faeial,  777 

eaphenouH,  818                   ^| 

^H                          dtict,  M73 

chorda  ivmpani,  775,  883 

thoracic,  797                ^^^H 

^H                          eminence,  173 

ciliary,  long.  763 

lumbar,  811                     ^^H 

^H                          foiiwi,  221,  !S49 

short,  763 

lonibo-sacral,  813          ^^^| 

^^1                              arteries  uf,  S51 

circtimtlex.  801 

malar  branch  of  ottHta^S^I 

^H                              mucous  membrane  of,  850 

coccygeal.  820 

764                           ^S 

^Hr                              nervcH  of,  851 

cochlear,  890 

of  facial,  777                      V 

^H                              surf^ical  anatomy  of,  852 

conmnmicans  hypoglofiat,  796 

masseteric,  768                       H 

^V                              veiuii  of.  851 

pcronei,  825 

maxillary,  inferior.  7lJI7^^^fl 

^H                           groove,  191 

of  Cotnnnins,  767 

superior.  763               ^^^H 

^Hh                          nerve,  70U 

cranial,  754 

median,  802                     ^^^H 

^B                          nerves  from  Meckcrs  gnngtinn, 

crural  tuiterior.  817 

mental,  769                           ^^ 

^H                                     7(>5 

culaneoiisi.     See  that  heading. 

middle  cardiac,  834               ^B 

^H                          notch,  173 

deep  p}dn)ar,  805 

motor  of    the    eve,   oooil^H 

^H                          process,  194 

ternpoiTil,  768 

757                              ■ 

^H                           spine,  173 

dental  anterior,  705 

external,  770                  ^| 

H                                anterior,  190,  219 

inferior,  769 

muficubh<'utaneivuft,  of  am.^| 

^B                                 pOHlerior,  198 

po«terif»r,  764 

leg,  827                                *!■ 

^B                            venouf^  arch,  ($53 

descendens  liy^xigloKsi,  788 

mua<-ulo-«piral,  805        ^^^H 
mylo-hyoid,  769              ^^^H 

^B                        Nasion,  219 

diguMric.  from  facial,  776 

^H                        Noiimyth's  membrane,  9O0 

digital  (fooii,  825 

iuu»al,  ophthnimic,  760  ^^^H 
from  Sleckei's  tranglioo,  ^| 

^Hi                        NaMO-maxillarv  suture,  219 

dorsjd  (hand).  808 

^H                       Naso-palatiiie  nerve,  7<i5 

peculiar.  811 

from  Vidian.  76ti              ^| 

^H                       Kates  of  bndn,  741 

of  f>enis.  823 

noso-palatine,  7ti7                   ^| 

^B                        Navieular  bone,  1306 

spinal.  80S 

ninth,  778                       ^^H 

^H                                artictilntionK  of,  307 

dorsi-lumbar,  811 

obturator,  816                  ^^^H 

^B                                attachment   of    tnusdes   to, 

of  dura  mater,  705 

occipital,  great,  790       ^^^H 

■ 

eighth  pair,  778 
eleventh  pair,  785 

793                     ^^^^H 

^H                               tulierosiiy  (kl',  306 

faeiol,  776                ^^^H 

^^^^^^^^^^^^^^^^^^^H^^^^^ 

^^        INDEX, 

^^^^^^r      mg         ■ 

^^WV^^^nw^   occipilal,    nC 

Nerves  or  nerve,  subclavian,  798 

Ninth  nerve,  778                                   ^^^H 

third  cervical,  792 

suboccipital,  7'.HJ 

Nipple,  1061                                          ^^H 

oesophageal,  784 

posterior  branch  of,  790 
Bubscapular,  80U 

Nodes  of  Ranvier,  72                          ^^H 

olfactory,  754 

Nodule  of  cere)>elluui,  749                   ^^^| 

ophiiialrnic,  759 

superficial  is  colli,  794 

Non-mednllate^i  nerve-tibreH,  72          ^^^f 

optic,  755 

superior  canliac,  834 

Nose,  847                                                   ^^^1 

orbital  nerves,  their  relalion, 

maxillary,  763 

arteries  of,  849                                    ^^H 

772 

sujira-acmmial,  796 

bones  of,  191                                         ^^H 

in  cavernous  sinus,  772 

supraclavicular,  795 

cartilage  of  beptum  of,  848               ^^^| 

in  orbit,  773 

aupriunnxillary  of  facial,  777 

cartilages  of,  848                                ^^^H 

in  sphenoidal  fissure,  772 

supra-«>rbit-al,  761 

development  of,  125                           ^^^H 

of  superior  maxillary,  763 

suprascapular,  800 

foss»  of,  221,  849                               ^^M 

palatine,    anterior    or     large, 

fluprasternal,  795 

mucous  membrane  of,  849                ^^^| 

im 

supratrochlear,  760 

muscles  of,  400                                ^^^| 

external,  76t) 

sympathetic,  828 

nerves  of,  849                                    ^^H 

poi^teri«^r  or  8mall,  706 
palmar,  cutaneous,  of  median, 

tetnporal,  deep,  768 

surgical  anRtomy  of,  851                  ^^^^ 

of  facial,  776 

veins  of.  849                                        ^^^M 

803 

of  auriculo-temporal,  768 

Notch,  cotyloid,  280                             ^^H 

ulnar.  804 

teni|>i>r«>faci!il,  776 

ethmoidal,  175,  187                            ^^^H 

pal  |x?  bra  I,  7f>5 

teniporo- malar,  764 

intereondyloid,  290                             ^^^H 

p!ir  vn(;uni,  781 

tenth,  781 

173                                            ^^^M 

pathetic,  758 

thinl,  or  motor  nculi,  757 

wicro-sciattc,  greater,  278                  ^^^H 

^xTforann"  Casserii,  801 

thoracic  anterior,  800 

lesser.  278                                        ^^^H 

jverineal,  823 

po<s«terior  797 

sigmoid.  206                                       ^^^| 

MH»ertictal,  823 

thyrt>hyoid.  788 

gpheuc>'paialiue,  201                          ^^^^H 

IToroneal,  82(3 

tibial,  anterior,  827 

flupra-orbitul,  173                              ^^^H 

petnn^ul,  superficial,  external, 

posterior,  825 

supnist'apular,  247                              ^^^| 

or  large,  766 

of  tongue,  846 

Notochoni,  107,  115                               ^^H 

deep  large,  7ft6 

tonsillar,  781 

Ntick,  ciinal  of.  ltM6,  1059                    ^^H 

deep  MUiall,  779 

trifacial  or  trigeminus,  759 

Nuclei  pontis,  715                                  ^^^| 

phnrvugeiili  ol'  external  laryn- 

trochlear,  759 

Nucleus  amygdala*,  734                       ^^^| 

"   geal,  783 

twelfth.  786 

caiidatUK,  733                                      ^^^| 

iif  glosso-pharyngefd,  781 

tvnipanic    of     glosso-pharvn- 

of  a  <^11,  39                                        ^^H 

"if  Meckel's  ganglion,  767 

geal,  779,  882 

lenlieularis,  733                                  ^^H 

of  pnetnnogaslric,  783 

of  facial,  775 

Nutrient  arierv  of  bone,  55                 ^^^H 

of  i*vin]>alhetic,  SXi 

ulnar,  804 

Xympliie,  1048                                          ^^M 

phreiiio,  7y5 

uterine,  840 

lymphuticg  of,  691                           ^^H 

plantar,  cutaneou**,  825 

vaginal,  840 

^^^H 

ex  tern!!  I,  826 

v:igtia,  781 

^H 

inienjal,  825 

ve>itihular,  890 

pncumogastric,  781 

Vidian,  766 

Obelion,210                                         ^^M 

p«ipliteal,  external,  826 

of  Wrisberg,  802 

Oblii]ne  inguinal  hernia,  1069           ^^^H 

internal,  824 

Nervi-nervorum,  74 

coverings  of,  1069                        ^^^H 

portia  inter  duram  et  raollem, 

Nervous      sulstance,     chemical 

ligament,  356                                    ^^^| 

773 

analysis,  72 

line  of  the  clavicle,  241                    ^^H 

portiii  dura,  773 

gray,  69 

of  lower  jaw.  204                            ^^^H 

mollis,  773 

vesicular.  69 

of  radius.  261                                  ^^^H 

pisteriur  auricular,  775 

while,  70 

ridge  of  ulna,  257                              ^^^| 

ptervgoid,  767,  768 

layer  of  retina,  861 

Obliquus  atirts  muscle,  876                  ^^^^H 

pteryg<>-mlatine,  767 
pudendal,  inferior,  824 

system,  general    anatomy    of. 

externuH  alxlominiH,  450                  ^^^| 

69 

intern  us,  451                                   ^^^H 

pudie,  823 

fibrous  nervous  matter,  70 

inferior  capitis,  441                           ^^^| 

pulmonary,  from  vagus,  784 

ganglia,  79 
gelatinous  fibres,  69,  72 

8U[)erior,  441                                   ^^^| 

ni'lial.  806 

i  n  fer i  1 1  r  oci  1 1  i .  399                              ^^^| 

recurrent  laryngeal,  784 

grav  or  cineritlous  substance. 

su].»erlor.  399                                   ^^^H 

lo  tentoriuin,"758 

■      69 

Obturator  artery.  624                           ^^^| 

renal  splanchnic,  835 

sympathetic,  72 

peculiarities  of,  624                       ^^^H 

respiratory,  external,  798 
internal,  795 

composition  of,  72 
vesicular  nervous  matter,  69 

retatif>n  of,  to  femoral  ring,              V 

1007                                         ^J 

wicnil,  819 

white  or  medullary  substance. 

extenuis  nnis4.de,  520                       ^^^M 

plexus,  821 

70 

in  tern  us,  518                                  ^^^| 

saphenous   long    or  Internal, 

Nervus  canlincus  magnus,  834 

fascia.                                                 ^^H 

818 

minor,  834 

foramen,  280                                      ^^^H 

short  or  external,  825 

petro»U8  profundus,  766 

ligametit  or  membrane,  518             ^^^^| 

sciatic,  great,  824 

superficial i:*  conlla,  833 

^^H 

smidl."  824 

Neural  crest,  122 

accessory,  816                                 ^^^1 

short  ciliary,  761 

Neurilemma,  71,  nolf. 

surgical  anatomy  of,  827             ^^^H 

sixth,  772 

of  cord,  697 

n^^H 

small  eavemons,  840 

Neumann,   dentinal    sheath    of, 

Occipital  artery,  558                                   V 

spinal,  789 

898 

Imuu',  166                                                   H 

accessory,  785 

Neuroblasts,  122 

articulations  of,  170                             ■ 

q)lanchnic,  great,  835 

Neuroglia,  73 

aitaclwnent  of  muscles  to,  170               H 

small,  835 

of  cord,  700 

developmeui  of,  169                             H 

smallest,  835 

Nidus  hirnndinis,  of  cerebellum, 

crests  166,  168                                         ■ 

stylo'hyoid  of  fiicial,  776 

749 

i         protuberances,  "L^^^NSS**                  H 

^^^^^         ^^^^^^^^^^^^^^^^^^^H           Occipital  (t-mae,  16< 
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Operations:     arteries,    axillaj 

^^H                   l^^^^^^^^^^H 
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^^^^^^^          "^n^^^^^^^^^^^H              lymphatic  glands,  683 

brachial,  598 

^^^^^^^Hl  \               i^^^^^^^^^^^^B                 groove, 

cartjtid,  common,  552 

^^^^^■l                T^H^^^^^^B 

external,  553 

^^^^^H '                         ^^^^^^^B 

internal,  570 

^^^^^^^H                         1  I^^^^^^^B              vein,  665 

femoral,  636 

H^Hl 

^^^^H           Occipitalis  major  nerve,  791 

iliac,  oomition,  «V21           ' 

^^^^H 

external,  030 

^^^^^B           Ocoipito-attantal        articulatiun, 

internal,  (iiH 

^^^H 

innominate,  548 

^^^^H           Occi pi tjil -axial  articulation,  328 

lingual,  555                       < 

^^^^1           Ocoipito-froritalie  muscle,  393 

popliteal,  fMO             -^^H 

^^^^f           Occiput,  arteries  of,  558 

ra<iial,  (UXl                 ^^^1 

Ocular  cleft,  123 

subclavian,  581             ^^^B 

cup,  123 

thyroid,  inferior,  587         ■ 

vesicle,  primitive.  123 
secouilarv,  123 

tibial,  anterior,  <>44            ^M 

^^^^H 

posterior,  t>47                  ^M 

^^^^H 

Odontoblasts,'  m*,  9(tl 

ulnar,  0(14                             ■ 

^^^^ll 

(.Xlontoid  Hgamentti,  328 

cathelcrisiu      of      Eustachian 

^^^^H' 

luberele  for,  lOfi 

tube,  91 1 

^^^^Hl                                                                                 pr<x-i'.s8  of  axim,  laO 

cholecystotomy,  968           J 

U'VM»phageal  arteries,  iiOA 

for  cleft  palate,  425           ^ 

branches  of  vagu-^  nerve,  786 

colotomy,  94S                     J 

glands,  912 

division  of  nervcb,  facial,  IT^M 

opening  of  dia[ihragm,  448 
plexus,  785 

infraorbital,  771                  ^B 

^^^^1 

lingual,  772                         ^M 

^^■'                                        l_d. 

(K»K)ph:igiis,  91 1 

Hciatie.  great,  828                ^M 

^^^^■j                                     ll^l                                lymphatics  of.  1194 

spinal  acce-'-eory,  785         ^M 

Hupm-orbital,  771               ^M 

^^^^^H^ftl                               ^                              Niirgical  Miiiitomy  of,  913 

excision  of  ankle,  382           ^M 

^^^^^^^Hl                                    i                             Olecrnnoi)  procet^.  206 

elbow,  355                          ^H 

^^^^^^Hl                           l^H 

hip,  309                      -^^M 

^^1                           O] fat-tor V  bulb,  74i>,  755 

^^M 

^^^^^^^^^^H  1 

^H                               cells,  SoO 

of  slmulder,  351          ^^^H 

^^H                                 fornminn,  1H7 

extirpatiou  ordiyroid,  1008  ■ 

^^^Hl        '  ■  il  m             <''^'"  (''"'^'''^  '• 

of  Bpleen,  966                      ^ 

^^^^■1                   11 U  m                               n^rve,  754 

gnstrostomy,  930                     H 

HI^Ht 

l\m                              sulc'Ufl,  766 

gaiiirotomy,  930                     ^ 
hamstring     tendons,    division 

Hllml' 

■H                                sargical  anatomy  o^  766 

^H|ll|llll 

^^M                           Olivarv    bodie?^   nf  medulla  ob» 

of,  522 

■■                                        '     luHKradi,  7C»9,  711 

larvnuotomv,  !^95                    ■ 

^^M                                nucleus,  superior,  715 

lithotomy,  iOS9                      M 

W^M                                iJtetiuincie,  713 

nephnttomv  and  nephrectoitifl 

^^^Hh' 

■1^1                               proeess,  182 

1019                           a 

^HHv              ^H 

tesophagotomy,  913                 ■ 

^HllHnTi                               ^^1                            Omental  tubcrtx^ity  of  liver,  952 

paracentesis    of    pericardium, 

^Hl  III  If  1'                           ^  ^^H                           Ometitiiui,  ^astro-coliL-,  923 

970 

^Hl  \y                                     ^^P                               gastro-hepiitic,  923 
^^M  li                                      '  ^^H                                gastroHpfenio,  923 

profOatectomy,  1034 

puncture  of  the  bladder,  1029 

^^^^H                                   J                               fesser,  923 

removal  of  the  clavicle,  243  h 

lower  jaw,  228                     fl 

^^^^^^^^n                           X^^B                           Onio-hyoid  miisK^Ie,  414 

upjver  jaw.  22H                      A 

^^^^^^^^1                           I^^H                           Omphalo'iiieHenterio  arteries,  fa^ 

InnKnie,  420,  846                ^ 

^^^^■'                           ^H 

)4^^(»ul;i,  249                        H 

^^^^^n             ^^M 

te«>tis,  1043                           H 

^^^^^U^^              ^^M 

for  Ktrabismus,  40O                ^M 

^^^^^^^■tan,                  ^^H                         Opening  of  aorto  in  left  ventricle, 
^^^^^^^^^^^■'                  ^^^B                               aortic.       diat)hni(?m, 

tapping  chetit,  240                 ^^ 

for  torticollis,  413                  fl 

tracheotomy,  996                   ^M 

vene^ieetion,  <>65                     ^M 

^^^^^^^^^^^1                    ^^^1 

Ophthalmic  artery,  670    ^^^M 

^^^1                                of  inferior  cava,  972 

ganglion,  701                 ^^^H 

^^H                                left  a nrieulo- ventricular,  976 

nerve,                             '^^^H 

^^^^^^^^^^H 

^^^H                               oesophageal  in  diaphnign),  526 

vein,  662                                 ^ 

V^H                                of  pulmonary  artery,  974 

Oppnnens  minimi  digit!  muadH 

^^^^^^^^^^^1 ^ 

497                             ^ 

^^^^^^^^^^1'                                                           right  nuriculo-ventricular,  974 

pollicift  muscle,  494               M 

^^^^^^^^^^H                                                             saphenniiH, 

Optic  commissure.  756              ^M 

^^^^^^^^^^^Hl                                                                    ^upvrlor  cava, 

foramen,  182,  212                  ■ 

^^^^^^^^^Hl                                                        Openitjorm :  ninptitattons  of  fooL, 

groove,  182,  212             ^^M 

^^^^^^Hl                                                                        313 

lobeH,  741                       ^^H 

^^^^^^^^■1                                                             of  penis,  1037 

nerve,                             ^^^H 

^^^^^^^^^B|                                                         artorieis  Herat  tire  of,  abdominal 

intercerebral  fibre*  of,  76€ 

^H^^^^^^Hl 

inter-retinal  tibres  of,  756 

^^H 

^"       INDEX. 

^^^^^^        1117       ^H 

^^<>viS5  of  nvarv,  1058 

Pancreas,  958 

Pelvic   fascia,   parietal  or  obtu-          ^^^| 
rator    ayer,  1091                     ^^^| 

C»vula  i)f  Nabtith,  H)'A 

development  of,  136 

Ovum,  100 

lymphatics  of,  692 

visceral  layer,  1092                        ^^^M 

discharge  ("f,  10<W 

Mlnuttirc  of,  96tl 

girdle,  240                                            ^^M 

discus  proligertii*  o\\  100 

8urjj;ical  anatomy  of,  961 

l>\exm,  840                                          ^^H 
Pelviis  281,  1023                                     ^H 

fccuiKlalitin  (tf,  102 

surgical  marking  of,  961 

germinal  «j>nt  of,  101 

vcfvsels  and  nerven  of,  961 

arteries  of,  022                                     ^^H 

vesicle  of,  101 

Pancreatic  arteries,  614 

articulations  of,  338                             ^^H 

vitelline  nieuiUnine  of,  100 

duct,  960 

axes  of,  284                                            ^^M 

yolk  of,  101 

plexus  of  nerv<^  839 

boundaries  of,  282                               ^^^| 

wma  pelludda  of,  100 

veins,  677 

brim  of,  282                                          ^^M 

Oxyntic  cells  of  peptic  glands, 

PancreatiiTi  magna  artery,  614 

cavity  of,  283                                     ^^H 

929 

Puncrcati co-duodenal  artery,  613 

diametere  of,  284                                 ^^^| 

inferior,  615 

false.  282                                              ^^M 

P. 

plejtus  of  nerves,  839 

inlet  of.  283                                        ^^H 

vein,  677 

ligaments  of,  338                                  ^^^H 

Pacchionian  depreissiom,  171 

Papilla  lachrymalis,  872 

lymphalJcs  of,  689                               ^^H 

glands,  GoW,  700 

spiralis,  887 

tnale  and   female,  differences          ^^H 

Paciniiin  corpusfk%  77 

Papilla' .»f  tooth,  899 

^H 

Pud  of  corpus  calt<)6tim,  732 

conira-  vel  6liformes,  843 

outlet  of,  283                                        ^^M 

Palatal  glands,  90:J 

funglformcs  (media'),  843 

po?.ition  of,  284                                    ^^^| 

Palate,  a  relies  of,  903 

of  kidney,  946 

of  viscera  at  outlet  of,  1088           ^^M 

development  of,  119 

maximie  ( circumvaUat«),  843 

surface  form  of,  285                             ^^^H 

kme,  199 

of  skin,  91 

surgical  nnatomv  of,  285                     ^^^| 

articulations  of,  202 

of  tongue,  842 

Pelvi.-^  of  kidney,  1012                           ^^H 

attachment   of    muscles   t<">, 

Papillary  layer  of  skin,  91 

Pent^,  1034                                              ^^M 

2():i 

Par  vagimi,  781 

arteries  of,  1036                                   ^^M 

developnit'nt  i>r,  'JfH 

Paraglobulin,  33 

body  of,  !<)34                                          ^^M 

horizoiitjd  plate  of,  lUO 

Parallel  fissure,  721 

cor]Kiru  cavernosa,  1035                      ^^^| 

orbital  procL-ss  of,  201 

Paramasioid  process,  167 

corpus  spongiosum,  1036                    ^^^M 

process  of  fiuperior   maxil- 

Parietal liont^,  170 

development  of,  141                             ^^^| 

lary,  ir>5 

articuiations  of,  172 

dortial  artery  of,  62^}                            ^^^| 

t^plienoidid  proccMs  of,  201 

attftcliment  of    muscles    to. 

nerve  of,  823                                    ^^^H 

turbinate*!  crest  of.  200 

172 

vein  of,  ()75                                        ^^^H 

Terli«»l  jdale  of,  20<» 

development  of,  172 

lymphatics  of,  691,  1037                    ^^M 

hartl,  we 

cells  of  peptic  glands,  928 

muscles  of,  464                                      ^^^H 

mnscte?^  of,  423 

eminpncc,  170 

nerves  of,  1037                                   ^^H 

soft,  903 

foninien,  171 

prepuce  of,  1035                                   ^^^| 

sphenoidal  process  of,  201 

lolie,  719 

root  of,  1U34                                        ^^H 

aponeu^o^ifi,  424 

veins,  131 

surgical  anatomy  of,  1037                  ^^^| 

Piilaline  artery,  a»icendinK,  557 

I'arieto-<K-cjpltal  fissure,  718,722 

sus{>ensory  ligament,  1033                ^^^H 

descending  or  posterior,  564 

Parieto-sphenoid  artery,  575 
Parotitl  duel,  'M>o 

Penmform  muscle,  390                          ^^^| 

canal,  anterior,  ly<i 

Peptic  glands,  928                                    ^^M 

accessory,  199 

{a.<ic'xn,  405,  410 

PerfomnH  Casserii  nerve,  801               ^^^H 

|K)sterior,  199 

gland,  904 

Perforated  space,  anterior,  728             ^^^| 

fossji,  anterior,  19<i 

accessory  portion  of,  906 

{Xksterior,  729                                     ^^^| 

nerves,  7r>(> 

nerves  of,  9(Xl 

Perforating    arteries    of    hand,           ^^^| 

proceiW  of  sutierior  maxillary, 

vessels  of,  906 

^^M 

m» 

lymphatic  glands,  683 

from  mammary  artery,  588           ^^^H 

veins,  inferior,  tWv4 

veins,  654 

plantar.  649                                       ^^^H 

Palato-^loswus  mnsK-le,  418,  424 

Parovarium,  139,  1059 

profunda,  638                                 ^^H 

Palato-pharynceus,  424 

Patella,  293 

Pericardiac  arteriet^.  588,  608                ^^^H 

Palmar  arch,  deep,  600 

arricnlations  of,  294 

Pericardium,  relations  of,  967               ^^^H 

8U{>erliciaJ,  0(J6 

attachment  of  muscles  to,  294 

diverticula  of.  9<i8                                ^^H 

siirfai*  marking  of,  606 

•levelopment  of,  294 

librouH  layer  of,  968                              ^^^H 

cutaneoas  nerve,  IS03,  804 

fractuie  of,  539 

nerves  of,  969                                      ^^^| 

fascia,  492 

surface  form  of,  294 

Ben) us  layer  of,  969                            «^^^| 

interoii^i  arteries,  603 

surgical  anatomy  of,  294 

structure' of,  968                                 ^^H 

nerve,  deep,  of  ulnar,  805 

Pecrpiet,  re^rvoir  of.  682 

vesseb  of,  968                                     ^^^| 

L              isu|ieriici»l,  804 

Pectineus  muscle,  513 

vestigial  fold  of,  668,  969                 ^^H 

P           vcinB,  tJH5 

Pud ini forme  septum,  1035 

Perichondrium,  51                                 ^^^H 

Palniaris  brevis  moacle,  496 

Pectoral    region,    dis*«ection    of, 

Perilymph,  888                                        ^^M 

lon^iis  muscle,  482 

469 

Perimysiimi,  external,  65                             ^^ 

PrtllK^bm-,  S19 

Pectoral  is  n>ajor,  4t>9 

internal,  65                                            ^^^M 

Palpebral  arteries,  572 

minor,  471 

Perineal  artery,  supeHicial,  627            ^^^| 

cart  ibices  or  plates,  869 

Peculiar  dorsal  vertebrse,  153 

transverse,  627                                ^^^| 

fisHures,  K(]9 

Pedicles  of  a  vertebra,  146 

fascia,  deep.  465,  1086                       ^^H 

surface  form  of,  873 

Peduncles  of  cerebellum.  750 

superficial,  462                               ^^^H 

folds  of  conjnnciiva,  870 

of  cerebrum,  729 

nerve,  823                                          ^^H 

li(?ameuL!^,  870 

of  corpus  call«.)sum,  732 

superficial,  823                                ^^H 

mnsctes,  390 

of  pineal  gland,  740 

Perineum.  1083                                        ^^H 

vcioN,  inferior,  G54 

Peduncular   fibres   of  cerebmm, 

abnononl  tx>urse  of  arteries  iii«         ^^H 

sn|ierior.  «^54 

743 

^^H 

Pampiniform   plexn»    of    veins, 

of  <t'rel»ellur»t,  750 

deep  tK)iu)darips  of,  V^^                    ^^^| 

676,  1039,  1060 

Pelvic  fnstia,  1()^»1 

in  the  female.  lO^Q                            ^^H 

^H^            1118                              ^ 

^"         INDEX,                ' 

^■1 

^^^^^^_           FerlneiiD),  derelopment  of,  140 

Pharyngeal  vein,  656 

Plexus,  ctjroiiarv,  anunV[^| 

^^^^^^^B              lymphatics  of, 

Pharynx,  910 

(KTieterior,  836                ^H 

^^^^^^^                  the 

a|)oncuni»iM  of,  910 

cystic,  839                             B 

^^^^^^B             muscles  of,  4(>0.  461 

arteries  of,  o(>0 

diiifihrag^roatic,  837 

^^^^^^^P             Biirgiai!  anatomy  of,  1083 

development  of,  132 

epigastric  or  solar.  837 

^^^^^^^          Peritieuriimi,  74 

raucous  menitirane  of,  910 

facia),  833                              m 

^^^^1                 PeriiNsteuin,  54 

muscles  of,  421 

gastric.  839                            ■ 

^^^H                     ot  teiHh,Sg4 

surgical  anatomy  of,  911 

gastr<wlu.>tlenriK  839  ^^H 

^^^^H                 Peripherni  terminalioii  of  nervets 

Phlelx)Iitlis,  675 

giistro-epifdoic  ,<3t>    ^^^H 

^^^B 

Phrenic  arteries,  618 

^^^1 

^^^^1                PerhoDeiim,  greater    cavity  of, 

nerve,  795 

pe:it  i-nniiHc;  836              ^M 
hstiuorrhoidal  sufteru^j^B 

^^H                               918 

plexus  of  nerves,  837 

^^^H                    leK«i>r  cnvity  of,  918,  022 

veins,  677 

inferior,  840           ifll^l 

^^^H                     lig:iments  of,  1>23 

Pitt  muter  of  brain,  706 

hepatic,  SH9                ^^H 

^^^^H                    mescuteries  of,  923 

of  w)ni,  t»96 

bypogtistric.  839          ^^^^fl 
840              ^^^H 

^^^^H                    omenta  of,  923 

testis.  988 

^^^^B                    Tct1ection.s  tiut'cd,  917 

Pigment,  50 

ilovcfdic,  MO               ^^^H 

^^^^B                  Periva.scular  Ivm(ih-shetith8,  87, 

of  iris,  859 

infni'orbital.  7^^                ^H 

^^H 

of  skin.  91 

lumbar.  813                           ^B 

^^^^B                 Permanent  cartUage,  5! 

Pigmental ry  layer  of  retina,  863 

mesenteric,  infirrtor,  8S0    ■ 

^^^H 

Piriars  of  diiipliragm,  448 
of   external    alMJominal    ring, 

superior,  S.'-t9             ^^^H 
(Esophageal.  7H4          ^^^^B 

^^^^H                 Peroneal  arterv,  G48 

^^^^1                         anterior.  (!4S 

451.  1064 

ophthalmic.  831           ^^^H 

^^^^H                        peculiarities  of,  648 

of  faiiiv«,  903 

ovarian.  b38                  ^^^^| 

^^^H                    nerve,  826 

Pineal  gland,  740 

pancreatic,  839               ^^^| 

^^^H 

peduncles*  of,  740 

pancrealieo-duodenaJ,  M^i 

^^^^B 

Pinna  of  ear,  874 

patclhe,  81 S 

^^^^^                 Peronei)8  brevls  muscle,  529 

ligsiuienla  of,  875 

pharynKcal.  783,  833-^^^^ 

^^^^H                     longus,  529 

muscles  of,  875 

plirenic,                            ^^^M 

^^^B                    tertitiK, 

nerves  of,  856 

prostatic.  S40                ^^^B 

^^^^V                 Perpendicular  plate  nf  ethmoid, 

vessels  of,  876 

pulmonary,  nnlerior,  ^^^fl 

^^H 

Pisiform  botie,  266 

p<»sterior,  784                   ^B 

^^^^H                     line  of  iilnn,  2Ct{i 

Pituitary  liody,  729 

pyloric,  S39                          ^B 

^^^^H                  PeH  acr>e»M.)rinsi,  733 

development  of,  119 

renal,  H37                             ^M 

^^^^H                                       774 

fossa,  182 

sacnil,  S20                       ^^H 

^^^^H                     hipiH>campi,  735 

membrane,  850 

sigmoid,  839                ^^^| 

^^^H                 Petit,            of,  Si'u 

PivfJi-joini,  318 

«M>lar,                              ^^^B 

^^^^M                    triangle  of,  451 

Placenta,  114 

Bperm.'ilic,  837              ^^^H 

^^^^H                 Petniriali     nerve,     superfu-ial    or 
^^^^H                                  large,  from  Vidian,  76^ 

Placental  sinus,  114 

splenic,  ^(.39                   "^^^^B 

circtdati<»n,  129 

i5ui)erficial  dtrdlaCy  8ilB^H 

^^^^H                         small  iiiipertii-ial,  779 

Plantar  artery,  external,  649 

suprarenal,  837                    ^M 

^^^^B                        deep  large,  7 tit) 

internal,  649 

tonsillar,  781                 J^^^H 

^^^^H                            small. 

cutanciMis  nerve.  825 

tym|mnic,  779              ^^^H 

^^^^H                       lone,  779 

fasda,  531 

vaginal,  840                   ^^^H 

^^^^H                    tkinus  inferior,  662 

ligaments,  'AXo 

vertebral,  834                ^^^| 

^^^^r                         8U  peri  or.  062 

nerve,  external,  826 

vesical,  840                   ^^H 

^^V                       Petro-moistoid    portion    of  tem- 

internal,  H'Z'i 

Plexus  mngniu  profondan,  iH 

^H                                          pornl  biine,  181 

veins,  external,  673 

of  veins.     8ee  rWn*           H 

^H                        Petro-occipiial  nnture,  209 

internal,  673 

Plica  semilunariH,  871             H 

^^M                         Petro-sphcnoidal  suture,  209 

Plantar  is  muscle,  526 

Pneumog-astrio  lobule  uf  0MI^| 

^^M                       Petroutj  ganglion,  779 

Phisnm,  3(i 

turn,  749                   ^B 

^H                            portion     of     tent|>oral     Imne, 

Plates,  tarsal,  870 

nerve,  781                            ^M 

^1 

Plutvsma  mvoideti,  409 

Polar  vlohule^  of  Robin,  lOlH 

^H                        Peyer'H  glands,  937 

Pleu'ra.  997 ' 

Pomuin  Adaiiii.  i«,s4               ^H 

^H                        Phalanges,  hand,  272 

cavitv  oi;  997 

Pons  hetiatis  951                       ^fl 
Turinr,  729                            ^B 

^V                                articulations  of,  272,  364 

costahs.  997 

^B|                               development  of,  274 

pulmonalis,  997 

Varolii,  714                     ^^^H 

H                            fix)t,  310 

reflections  of,  tniced,  997 

Popliteid  artery.  <VS9       ^^^M 

^M                                articulations  of,  310,  389 

surgical  anatomy  of,  998 

bram-hes  of.  641        ^^^H 

^B                                  development  of,  311 
^H                         Pharyngeal  a{KjneuroBis,  910 

vessels  and  nerves  of,  998 

IKiMdiaritf             "  la  ^^H 

Pleuro-jK-ritoneal  cavity,  112 

surface  ti                        r>Ml^| 

H                              arches.  118 

Plexus  of  nerves,  75 

surgic-al  uii...  1...  ^.i,  64l^f 

^H                             arterv,  ascending,  560 

aortic,  739 

lymphatic  glands,  688 

■                             cledM.  118 

brsA-hial,  796 

nerve,  external.  828 

^H                              ganglion.  833 

cardmc.  deep,  836 
superficial,  836 

surgical  auatomj  o(  9Sf 

■                              glands,  910 

internal,  824 

^M                             nerve,  fmni  external  larvngeal, 

carotid,  .S31 

space,  639                       ^^^m 

■                                        783 

external.  831 

^^^H 

^B                                 from  glo88o-pharynge*l,  781 
^B                                from  Meckel'H  ganglioa,  767 

cavernous,  831 

Poplitctrs  muscle,  536      ^^^| 

cervical,  793 

Poref!  of  the  skin.  95       ^^^M 

^B                               from  Bympothetic,  833 

posterior,  792 
oceliftc,  839 

Portal  cauaLs,  952            ^^^H 

^H                               from  vagua,  783 

fissure,  951                     ^^^H 

^m                           plexus  of  nerves.  783,  833 

colic,  left.  840 

vein,  679,  952,  954       ^^H 

^H                             spine.  167 

middle.  840 

Pnrtin  dura  of  <«evmtli  tMM^^| 

^m                           tonsil,  911 

right,  840 

inter  durum  et  tuollai^^^^fl 

^■B 

^P        INDEX, 

^^^^^^P             1111)               1 

■        Portio  idoIUb,  773 

Processes  or  {iroce*s,  orbital,  of 

Pterygo-maxillary  tiasnre,  218           ^^^^ 

1         Fnrijs  opticus  of  sclerotic,  854 

|>alate,  201 

ligament,  4^4                                    ^^^| 

■        Posterior.     See  under  each  iftpa- 

palatine  of  superior  max illary, 

Pterygo-palatine  urtety.  564             ^^H 

H                               iiitr  liCtut. 

195 

canal,  184                                            ^^H 

H        Posterior    and    internal    frontal 

post-glenoid,  177 

^^^1 

K                       artery,  ii74 

pterygoid  ol  mlate  bone,  200 
of  sphenoio,  185 

Pubes,  angle  of,  279                           ^^^| 

H                  chorfijd  j'.rtery.  b%'& 

crest  of,  279                                       ^^H 

^1           glenoid  pructrst),  177 

H           vertehral  veLns  of  Rathke,  132 

sphenoidal  nf  palate,  201 

^^H 

spinous  of  tibiii,  295 

spine  of,  279                                    ^^^| 

^f           vesicnhir  i-ohunn,  702 

of  (Mum,  277 

<«ymphyNis  of,  279,  'AA\                      ^^^| 

H        Poatt-ro-lntend    pin^liouic    arte- 

of  sphenoid,  1 84 

Pubic  arcli,  2 S3                                      ^^^| 

1                         rie--*,  osSil 

styloid  of  temporal,  180 

artiL-ulations  of,  342                      ^^^H 

I             meilian  ^jfan^lionie  arteries,  586 

of  ulna,  2t)0 

]torti(m  of  fascia  lata,  510            ^^^| 

f         Post-oral  arches*  (  ftetal ),  1 18 

of  railiaM,  262 

Pubo-prastalic  ligaments,  1026           ^^^H 

Post- pale  liar  bursa,  512 

unciform,  269 

Pudendum.  1047                                   ^^^| 

PottV  Iractiire,  540 

«.f  ethmoid,  188 

Ptidie  artt-ry  in  male,  625                    ^^^| 

Pouch  of  LXjokIjw,  !0.^2 

vaginal  of  s^phenoid,  184 

peciiiinritie!<  of,  fi26                  ^^^H 

Pouches,  liiryugpai,  y89 

of  temporal,  ISO 

accessory,  626                               ^^^| 

_         Poiipart  s  liittJiMient,  10t)5,  1077 

vermiform  of  cerebellum,  in- 

deep external,  637                        ^^^H 

■         I'nuvertebral  Guicia,  411 

ferior,  749 

in  female.                                        ^^^H 

I         IVineiiiml  fissure,  718 

sujieiior,  748 

fitJi*er)iciiU  external,  637             ^^^| 

■         Pre-  .ra  1  arches  ( f<ji»tal  i,  1 19 

Kyjjoniulic,  199 

^^^1 

J         Prepatellar  bursa,  512 

PrweShes  of  Ingnissias,  185 

vein,  external,  (>72                             ^^^| 

Prvpiice,  1035 

Proct.i*us  ad  mi'duillani,  750 

internal,  674                                    ^^^| 

of  elitoris,  1048 

ad  {MMiteuj,  750 

Pnliiioiiary  artery,  542,  1003               ^^H 

Prestenial  notch,  231 

brevis  of  malleus,  881 

o[>ening  of,  in  right  ventri-        ^^H 

Pn-stemnni.  2:?1 

eaudatu,s,  875 

ele,  974                                            ■ 

_          I'rirkte  Lx'lk  43 

cochleariforuiis,  181,  879 

capillnries.  1004                                ^^^H 

■         Primary  areolie  of  l>one,  60 

e  cerebello  ad  testes,  750 

nerves  from  vagui?,  784                    ^^^H 

1         Primitive  JugiiLir  veittK,  132 

gracilis  of  malleus,  881 

sinuses,  975                                           ^^^H 

H           aorta,  127 

Pmfnnda  cervicis  artery,  589 

veins,  651,  652,  1004                               ■ 

■           fibube  of  Schnltze,  71 

femorii)  artery,  037 

openings    of,     left,    auricle,         ^^^ 

H           otic  ve>iL'le,  124 

inferior  artery  of  arm,  598 

^^H 

H           sheath  of  oerve-fibre,  71 

superior,  598 

Pulp-r-avity  of  tooth,  896                     ^^H 
of  teelh,  development  of,  902           ^^H 

■             Inice,  1114 

vein,  074 

Prinoe|w  cervicis  jirten*,  559 

Promontoiy  of  tyinpantim,  879 

of  spleen.  963                                            J 

pollieis  artery,  002 

of  sacrum,  157 

Pulvinar  of  optic  thitlaintis,  739        ^^^| 

Processes  or  [)njees8,  acromion, 

ProiHitf)r  r]u:idnitiis  muscle,  485 

Punctn  VHscnlo^a,  730                            ^^^| 

24*; 

radii  teres  musKjIc,  481 

hichrymaliu,  873                               ^^^| 

alveolar,  105 

ridtfe,  257 

Pupil  of  eye,  858                                   ^^^ 

anjjidar,  external,  173 

Pronephros,  135 

membrune  of,  860                          ^^^| 

internal,  173 

Pronndcus,  female,  102 

Purkinje.  axi.<i-cylinder  of,  71             ^^^H 

auditory,  179 

male,  102 

corpu.scles  of,  752                                ^^^| 

b,"isilar,  107 

Proeienccplialoii,  121 

grauular  layer  of,  898                      ^^^^ 

ciliary,  857 

Pnistjitc  gland.  1032 

vesicle  of,  101                                     ^^^| 

clinoid,  anterior,  185 

levator  nuKst:le  of,  462 

Pyloric  artery,  613                              ^^^H 

middle,  1H2 

lobt«  of,  1033 

613                                  ^^^H 

piwterior,  183 

lymphatics  of,  691 

glands,  928                                        ^^H 

emdileariform,  186,  879 

surgical  anatomy  of,  1033 

plexus,  839                                      ^^H 
Pylorus,  926                                          ^^H 

condyloid  of  li»wer  jaw,  206 

veft^els  and  nerves  of,  1033 

cor.icoid,  247 

Protttatie  plexufi  of  nerves,  840 
of  veins,  675 

Pyraudd  in  vtMibule,  883                   ^^^H 

coronold  of  lower  jaw,  206 

of  (f  relx'lVum,  749                              ^^^H 

of  ulna,  250 

portion  of  urethra,  1030 

of  thyroitj  gland,  1007                     ^^^H 

ethnmidal  of  inferior  turbinat- 

sinus. lOiiO 

of  tympanum,  878                                      ^| 

ed,  202 

Protoplasm,  39 

Pvrouddal  cell  or  nerve-ct>rpiisle,               1 

frontal  <if  malar,  108 

Frotovertebne,  107 

745                                                    ■ 

hamular  «)f  luchryraal,  197 

Prolovertcbral  cotimin,  115 

Pyramidnlis  muscle,  457                       ^^^B 

of  sphenoid,  185 
of  helix,  875 

somites,  107 

^^H 

Protuberance,  occipital,  external, 

Pyramids  of  medulla,  709,  711           ^^^| 

^^^H    of  1  n^:r)isKta8,  185 

166 

decussation  of,  709                          ^^^H 

^^H  jn^olar,  108 

internal,  168 

of  Ferrein,  1015                                   ^^H 

^^^"    lachryjiial   of    inferior    turbi- 

P«Kis  magnus  muscle,  606 

of  Mai  p  igh  i ,  1013                               ^^H 

V                   '  nated  bone,  202 

Kurgiral  aniitomy  of,  507 

of  ihe  spine,  163                                 ^^^^| 

■           nmUir,  194 

parvus,  506 

Pyriformis  miuicle,  518                       ^^^| 

■           of  Eoalar  bone,  198 

Pterion  ossicle,  190 

^^^H 

H           mastoid,  178 

Pterygoid  arteries,  564 

^1 

H           nmmmillary,  154 

1      fosfia  of  sphenoid,  185 

H           maxillary    of    inferior    turbi- 

of  lower  jaw,  206 

Quadi^te  lobe,  723                             ^^^H 

■                      nuted,  202 

muscles,  4<X> 

Quadratus  femoris  muscle,  519          ^^^H 

■           mental,  204 

nerve,  <»7,  768 

lumk^rum,  457                                 ^^^H 

^^_^    nasal,  194 

notch,  185 

fascia  covering,  460                       ^^^H 

^^^B   oilontoid  of  axis,  151 

1      plexns  of  veins,  654 

menti,  403                                                   ^ 

^^^V    olecranon,  256 

process  of  palate  bone,  200 

Quadriceps  extensor  cruris  mus*         ^^B 

W          oliTRrr.  182 

processes  of  sphenoid,  185 

1                                   ^H 

1  ' 

ridge,  184 

t^aadrigeminal  \)odL\«»^'\.Vv              ^^H 

^^HUI|!r           '>^^'                             ^^^^W 

"                 INDEX.        ^H 

^^^^H 

^^^^^^^^^^^^^^H 

Recurrent    arterv,    ini«rosseouafl 

605                                ^B 

^^^^^^^H|                                                              Ra(-en]i»He  glands,  99 

radial,  601                              ■ 

^^^^^^H                                                           Radiu 

tibiul  anterior,  644                ^| 

^^^^^^^H                                                                      bniiK-lie^ 

posterior,  644                      H 

^^^^^^^H                                                                      petru  Uari  t  ies  u  f,  ( >IJ{) 

ulnar,  anterior,  604              H 

^^^^^^^1                                                                         Hurfuce  nmrking  of,  600 

posterior,  604                     ^| 

^^^^^H^n       \                                                               surgical  ana tnmy  of,  000 

laryngeal  nerve,  784                 ^ 

^^^^Hl  1  ill     1  '                                                               Ivmptmlie  gknils,  086 

uerve»*  to  tentoriuni,  760               1 

^^^■f                                                                         nerve,  80(1 

Kegiuu,   ulxlumiual,  muitclei!   of. 

^^^^H                                                                               recurrent  Hrtery,  001 

449                                     I 

^^^^^^                                                                           re^ou,  niUHcleti  of,  485 

acromial,  musd^  of,  473 

^^^^H 

auricular,  395 

^^^^K_j^                                                                  Kadialisfi  indicis  nrtery,  603 

back,  muscles  of,  429 

^^^^^■^Kl                                                                Kudieulur  zone,  iinterior,  701 

bracbiaJ,  anterior,  483                  I 

^^^^^^^H                                                                 KHdio-ciirpnl  artioiilntian,  :^>8 

ptHiterior,  487 

^^^^^^^H                                                                                   foriti  of,  •idiiJ' 

cervical  superficial,  muiicles  of,    I 

^^^^^^^H                                                                     surgicul                   of,  ;$50 

409 

^^^^^^^Hl                                                             iladio-iilnar    artictilutiuns,   itife- 

diaphragmatic,  446 

^^^^^^^H 

epicraniuil,  muscles  of,  393           I 

^^^^^^^H 

epigastric,  914 

^^^^^^^^1  1                              ll^U                                   superior,  355 

femoral,  muhcles  of,  anterior, 

^^^■■1                              H                         Radius 

507                                      I 

^^^^V^                                      IT                              articidatinns  of,  263 

internal,  513                               I 

^^^^H|                                              1                               develupment  of,  'l&l 

pusierior.  520 

^^^M                                       i^                            fracture 

fibular,  629 

^^^^■1                                     ii  HH                              groovei«  in  lower  end  of,  'J62 

foot,  dorsiun  of,  532 

^^^^■1                                   '.'  ^H                             muKelets  utiacbed  to,  263 

sole  of,  532 

^^^^^1                                   1   ^H                                           line  of,  2*>l 

gluteal,  luuficles  of,  516 

^^^^H 1                                       I^H                              Ki^moid  eavity  of,  262 

grtjin,  1072 

^^^^H\                                           '1                             surface  form  of,  263 

of  luuid,  muscles  of,  505 

^^^^H 1                                               j                              Hnr^iciil  .inntomy  of,  363 

bumcrul.  aiUerior,  477                 ] 

^^^^^H                                                  1                                tu)>ero>ity         261 

ixKsterior,  479 

^^^^H                                                ,                              and  i)hi:i,  fracture  of,  504 

hy[Kvcliotidrijic,  914                       | 
hy[M:)lia.s(ric,  916                              J 

^^^^■l                                      LL^B                          Kami  of  the  lower  jaw.  205 

^^^^H                                       U^B                          I-Uuius  of  i»et)iura,  278 

iliac,  miisole*i  of,  505 

jHaHn                                       |^^|                             desf.'etiding,  279 

infrabyaici,  413                               1 

11V                                                ^^H                            horixontnl  of  pubes,  279 

ingiiinitl.  1072                             !  1 

Ul                                             1  ^H                            of  pubes,  279 

interttuixillary,  muscles  of,  403 

IhkLLlbb  '                              ^^1                          Rnnine  iirtery,  noo 

iscbio-rectal,  10^3                          I 

Hnlillr                               ^H                                     '''^^^'  '^^ 

luryngo-triirheat,  surgical   an-    I 

^HRIi                                         ^^1                          Rjjnvifr,  node^  of,  71 

aloniy  of,  995                   ■ 

^^nl|l                                         ^^1                          Kaphe  of  eorpns  eallosum,  732 

lingual,  miijicles  of,  417            ^| 

^HI^U.                                         B^l                               of  me<lulln,  712 
^^^■1                                       H                             ofpnkte,  !>03 

lumbur,  916                              S 

iimxillary,  umseles  of,  inferioi^| 

m^M                            of  perineum,  ins4 

402                                  ^1 

^^^^^Hji 

^^H                            of  ttcrottim,  1037 

Hui>erior,  402                      ^| 

^^^^^^■f  1 

^^H                            of  tongue,  842 

na:^l,  muscles  (»(',  400               ^| 

^^1                        Rathke,  posterior  vertebral  veins 

orbital,  muiK'les  of,  398            ^| 

iUll  iIIhI 

^M                                        of,  132 

paliilal,  nnisclei^  of,  423           ^H 

ll||  111                                    *  ^T|                        Reteivinp:  tubes  of  kidney,  1014 

palmar,  491                       ^^^^| 

^^H  11                                                11                         Ke<.-eptaeuH  urtorii*-,  570 

palpebral,  396                  ^^H 

^^■^^^^L*                              .  _^J|                         Rcceptueulutu  i-hvli,  682 

|>ertneum,  1083                 ^^^^B 

^^^^^^^H                          tl^H                       Receasu^  lubyrintKi. 

pbaryugeal,  muscles  of,  421     V 

^^^^^^^^H                           I^^H                        Recto-uterine  liguiiieiiis.  1052 

popticeut,  6'jll                              H 

^^^^^^^^H                            I^^H                         Ke<'to-vesicul  fat^cta. 

pterygo- maxillary,  muscles  ofil 

^^^^^^^^Hi                            ^^|H 

"  406                                 ^ 

^^^^^Hl                                 ^«                          Kertuui, 

radial,  itiTisclesi  of,  485                 | 

^^^^^^^^H                                    1                             develop0ient  of,  183 

Hcapular,  muiicleH  of,  anterior,    J 

^^^^^^H            imM 

47  4_                                  U 

^^^^^^^^HH)             V^^l 

posterior,  475                    H 

^^^^^^^^^^^1             ^^P 

Scarim's  triangle,  632               1 1 

^^^^^^^^^^^M 

female,  944,  1050 

suprahyoid,  muscles  of,  414 

surgical  anatomy  of,  946 

teuiixiro-maxillarv,  muscles  of, 

Rectus  abdominis,  455 

405             *                          ] 

capitis  amicus  uinjor,  4*26 

thoracic,  443                                j 

minor,  426 

anterior,  469                              ] 

^^^^^^^^^^^^^H  \ 

femoris  muscle,  511 

laieral.  472                                j 

^^^^^^^■i 

surgical  anatomy  of,  513 

tibio-fibiilar.  anterior,  523           ] 

lateralis,  427 

IMwierior,  524 

^^^^^^^^^^Hl ' 

oculi,  internuH,  superior,  infe- 

ulnar, 496 

rior,       and      externu<«, 

umbilical,  916 

399 

vertebral,  uniiioles  of,  anterior,    ] 

^H^^^^^^^^HI 

posticus  major,  441 

426                                    1 

H^^^^^Hj 

minor,  441 

lateral,  427                           J 

— 

fl 

^^H 

^^        INDEX. 

^^^                            J 

"        Root  of  leelh,  S96 

Saphenous     vein,    external     or 

Semilunar  fold  of  Pougla.N  457          ^^M 

of  z\xnniatie  proceas,  176 

fhort.  672 

f;iscia,  478                                             ^^H 

lioseiuuijller,  orpan  of,  138,  I0o9 

f          internal  or  long,  t)72,  1072 

ganglion  of  tiftli  u^^rvc.  750             ^^H 

acresw^rv  gkml  of,  872 

surgical  anatomy  of,  673 

of  abdomen,  834                              ^^| 

RoHlruru  of  splienokl  bone,  184 

Sarcoleuiinji,  65 

valves,  aortic,  977                              ^^H 

of  corpus  callosuiij,  732 

Sarcoplasm,  66 

puluionic,  974                               ^^^M 

Rotation.  320 

Sanx»styles,  66 

Semimembranosus  ruui<cle,  521           ^^^| 

li'itntoru-i  spinie  muttcles,  44(1 

8arcouis  elements  of  muscle,  60 

Seminal  cells,  1042                             ^^H 

RuuikI  ligain«Mit8  of  ntertis,  10.54* 

Surtoriiis  muscle,  510 

tulies.  1042                                       ^^M 

relations    of.    to    femoral 

Scala  lviu{«ini  of  ctx-'hlea,  865 

vc!sicles,  1U44                                        ^^^1 

rinp.  lOHO 

media,  SSK 

Semispinali^  rnuscle.  -139                     ^^^| 

of  liver,  i'oO 

vesittbuli  of  cochlea,  886 

Semilendinosus  muHcle,  521                ^^^| 

Rii«fa-of  stoniiich,  928 

Sea  he  of  cochlea.  S.srt 

Setuic  on    structure  of    heurt'ii             V 

of  vaginw,  !*>V1 

iSoalenus  anticus,  427 

valves,  974                                      J 

Rupture  of  urethra,  course  taken 

modi  us,  427 

'  Sent^et^,  or^au'^  of  the,  841                     ^^A 

liy  urine  in,  1085 

po8ti»'Uti,  428 

Septum  auricuiaruru.  976                     ^^H 

Rust-colored  layer  of  cerebellar 

S<.'aphoid  l>one,  hand,  264 

1      canilageof,  S4>t                                  ^H 

cortex,  762 

fo<jt,  306 

era  rule,  1080                                      ^^1 

fossa  of  sphenoid,  185 

Itioiiluni,  736                                     ^^H 

s. 

Scapula,  244 

of  nose,  223                                        ^^1 

arliculutioDh  of,  24l> 

pectiniJV>rme,  1035                            ^^^| 

Sac,  lachryniBl,  872 

attachment  of  mii.s<!les  to,  249 

of  pons  Varolii,  716                          ^^H 

Sacrtihir  secretory  glands,  98 

development  of,  24^ 

scroti,  1U37                                         ^^1 

iSttCctile  of  vestibule,  8S8 

dorsum  of,  245 

liubarachnoid,  696                             ^^^| 

Sacculus  hirynsis,  924 

glenoid  cavity  of,  247 

of  tongue.  845                                    ^^^| 

Sacra-metlia  artery,  610 

head  of,  471 

ventriculorum,  978                           ^^^| 

Sut-ral  iirteries,  lateral,  0'2t* 

liKamciit>*  of,  S4i*,  347 

Septum  l^lweeu  bruuchi,  993             ^^H 

canal,  ]o9 

muscles  of,  475 

Serous  Klands  of  tongue.  ^44               ^^^| 

eoriiiiH.  1''>H 

spine  of.  24^5 

Serous  iMcuibranes,  96                            ^^H 

^^   foratninn.  lo7 

surftice  form  of,  249 

Serniiuis  mngnn^,  472                            ^^H 

^^L  ganglia,  836 

surgical  anatomy  of,  249 

posticus,  inferior,  434                       ^^H 

^^H  groove,  158 

^^^K  lyiupluitic  glaudei,  690 

venter  of,  244 

tiU|»erior,  434                                  ^^H 

Scapular  iirtery,  posterior,  587 

Serum,  3^{,  37                                         ^^H 

^^H  nerves,  817 

region,    nuLscle*    of,    itnlerior. 

globulin,  33                                        ^^H 

^^      anterior  divisions  of,  820 

474 

Sesamoid  bones,  314                              ^^H 

jKisterior  divisione  of.  820 

posterior,  475 

cartilages,  M4H                                      ^^M 

roots  of,  8iy 

veins,  668 

Seventh  nerve,  773                             ^^H 

plexus.  .H2I 

Scaiuilo-clavicular    articulation, 

liurgical  anatomy  <if,  777                       1 

vein,  lateral,  675 

;M3 

Shaft  of  a  bone,  its  siruoture,  145         ^^m 

middle,  675 

Scart^kin.  89 

Sheath  of  arteries,  81                           ^^fl 

peculiaritiett  of,  675 

ScariKi,  foramina  of,  196,  215 

femoral  ov  crural,  1078                    ^^H 

Sacro-coivygeid  ligntnents,  341 

Scarpa's  trinngle.  6.32 

of  m  itscle«<,  ti5                                     ^^H 

8acro-iliac  articulation,  M39 

Schachowa,  spiral  tube*  of,  1014 

of  nerves,  74                                       ^^H 

SKcro-JunibnliH  nniHcle,  4;{6 

Schindyle^'is,  'M7 

of  rec^tus  inuM^Ie,  455                         ^^H 

SMro<«chilic     foraiuen,    greater, 

Svhneideriau  membrane,  850 

Shin,  296                                                ^H 

278.  340 

Scblemm,  ("annl  of,  8.55 

Short  boneH,  145                                   ^^H 

lesser,  278,  34t) 

Schreger,  lines  of,  898 

Shoulder,  muscles  of,  469                     ^^H 

liganieuti*,  339,  340 

SchuUze.  cells  of,  755,  830 

girdle,  240                                          ^H 

notclj.  greater,  278 

primitive  fibrilla'  of,  71 
Scnwann,  white  suWance  of,  71 

joint,  347                                             ^^^ 

k'i>ser,  278 

surface  form  of,  350                           ^^H 

.Sacro  nierine  ligament,  1053 

Sciatic  artery,  628 

{.urgical  anatomy  of.  350                  ^^H 

Sacro-vertebral  angle,  157 

nerve,  greater,  824 

ve»<»«eU  and  nerves  of,  349                 ^^H 

ligament,  338 

aurgical  an;itomy  of,  828 

Sigmoid  artery,  616                              ^^H 

Hacruni.  157 

lestier,  824 

cavity,  greater  and   lesser,  of         ^^H 

ala  of,  159 

vein.s,  675 

^^H 

articulations  of,  101 

Sclerotic,  853 

of  radius,                                        ^^H 

ailacluueut  of  muscles  to,  161 

ScrobiculuH  cordis,  239 

flexure  of  colon,  941                         ^^^| 

L           development  of,  UIO 

Scrrilal  hernia,  1071 

mesocolon,  925                                  ^^^| 

I           peculiarities  of.  H>() 

Scrfftum,  1037 

notch  of  lower , jaw,  2fH}                     ^^H 

1           litructure  of,  160 

dart.>s  of,  1038 

Sinus  circularis  iridis,  855                   ^^H 

1       8acs.  dental,  WO 

development  of,  141 

of  exierniil  jugular  vein,  655           ^^H 

&      Soddle-joint.  318 
■    Sl^fittalsti lure,  207 

lyujpbatir-s  of,  691 

intern;il,  650                                      ^^H 

nerves  of,  UJ3V» 

of  kidney,  IU12                                  ^^1 

W    Sftlivnry  glan«ts,  1(04 

septnm  of,  1037 

of  Morgugtu,  422                               ^^H 

1               siroctnreof,  907 

surgical  an:itomy  of,  1039 

pocidaris.,  1030                                    ^^H 

f       Salpingo-pharyngetis,  425 

veHBeb  «)f,  lt»'>0 

prostaiiouB,  138,  1030                       ^^H 

Salter,       incremental    lines    of, 

Sebaceous  glaud-s,  94 

venosus,  131                                       ^^H 

89S 

SeoomI  nerve,  755 

SinUiSe^,  cranial,  173,  652,  650            ^^H 

■       Santorini,  cartilages  of,  986 

surgical  anatomy  of,  756 

cavernous,  661                                  ^^H 

1       SopheuB  veins,  niirgical  anatomy 

Secreting  glunds,  98 

circular,                                              ^^H 

*                        of,  673                                 ' 

Segu)ental  organ •*,  I'Ao 

of  corrmary  vein,  (iTU,  972                ^^^| 

Saphenous  nerve,  long  or  inter- , 

Sella  Turcica.  1N2.  212 

ethmoidal,  187                                  ^^^| 

nal,818                             ; 

Semifircular  canals,  884 

^mtal,  173                                       ^^H 

short,  824 

Semilunar  l«>ne.  265 

of  heart,  of  right  auricle^  ^i11         ^^H 

oiMining,  509,  1076 

c:irtilngtfi«  o(  knee,  372 

of  left,  975                                     ^H 

^H                  ^^^1 

P               IXDEX. 

^^^ 

^^^^H              ^^initties,  tuteralt  360 

Solitary  ^iModh,  936 

Spinal  cord,  li^meotuiu  tlci 

^^^^H                  lorigitudiott]  inferior,  6(10 

Somatopleure,  108 

iilatum  of,  6y7 

^^^^H                      superior,  (i')9 
^^^^B                  TUHXi]lur}%  194 

iSiimmcrring,  yellow  spot  iif,  860 

metii  bra  lies  of,  595 

Space,  anterior  petforal^^  728 

minute  structure  of,  700 

^^^^H 

:utiUary,  689 

neuroglia  of,  7U0 

^^^^B                  uceipiital,  (Wil 

imtcrcostal,  234 

pia  mater  of,  OiMi 

^^^^H                  f>elro!!^l,  inferior,  662 

]»opliteal,  639 

sections  of,  69S 

^^^^H                       sufH;>rior,  6U2 

posterior  perforated,  729 

white  coniiniasune  of,  tW 

^^^^^1                   piihiioiiiiry,  H?'*) 

Spaces  of  Fontana,  K.Vi 

mutter  of,  TOO 

^^^^H                  8|>lK>noi(lnl,  183 

Spermatic  artery,  618,  1039 

nerves,  788 

^^^H                 rtruight,  060 

eunal,  10(j7 

armngenient     into     {(ni 

^^^^B                 tniusverse,  663 

cord,  J  039 

788 

^^^^B                 of  ValHiilvit,  544,  977 

arteries  of,  1039 

division**  <»f,  anterior^  7S 

^^^H              Sixtli 

course  of,  1039 

posterior,  7tiV» 

^^^^1                  HtirKie<il  anatomy  <if,  773 

faRcia,  external,  4")2,  1004 

developriivut  of,  122 

^^^H              Hkeleton,  H'> 

lymphatic?*  of,  1039 

distribution  of,  7^^9 

^^^^H                  niJml)er  of  its  jtiei-ea,  14o 

nerves  of,  1039 

origin  ui,  in  cord.  703 

^^^^H              Skin,  i^iienil  anaioiuy  uf,  89 

plexu.x  of  nerves,  837 

iif  rootii,  anteri^^r.  7^ 

^^^^B                  a7ij>en(lag<eH  of,  92 

of  veins,  676 

posterior,  7t>9 

^^^^H 

relation  to  femoral  ring,  1080 

points  of  eiiivrKenoe  vf,  1 

^^^^H 

of,  ill   inguinal  canal,  1039, 

veiius  ♦»70 

^^^H                              of,  89 

1067 

longitudinal^  anterior,  €1 

^^^^H                  derma,  or  true  ^kin.  91 

veins,  676,  1039 

posterior,  671 

^^^^H                  devekipnieiit  of,  11^5 

.Hurgicjil  anatomy  of,  676 

Spinalis  colli  iuumJc,  438 

^^^^B                   epideniiib  of,  89 

Sphenoid  Ikuk',  182 

dorsi,  4:^ 

^^^^H                  fnrrowtt        91 

articuUitions  of,  IS7 

Spine,  146 

^^^1 

attach  men  t  i>f  muscles  lo,  187 

articulations  of,  321 

^^^^H                  tiniseular  iii)ri>s  nf,  94 

Ixxly  of,  182 

development  of,  115 
general  desoripiion  of.  1«52 

^^^H 

de^'elopment  of,  186 

^^^^1 

Kreater  wiiign  of,  184 
lesser  wing>*  of,  185 

oceitic-ation  of,  150 

^^^^H                   ])iipillnrv  layer  of,  91 

Spine*  of  Iwnes  eUimoidai,  U 

^^^^1 

pterygoid  processes  of,  185 

of  ischium,  278 

^^^^^1                 sehan'i Ills  glands  of,  94 

rirtitrmii  of,  184 

nasal,  173 

^^^^H                  stidorifeMiiH  or  sweal-glunds  of, 

spinous  processes  of.  184 

anterior,  196 

^^^1 

vaginal  pHwcsses  of,  184 

posterior.  199                ^h 

^^^^H                  taeiilc  corpuHcies  of,  76 

Slihenuidal  tishiire,  185 

of  m  pubis.  279               ^^^H 

^^^^H                  i'es^els  of,  9:2 

nerves  in,  772 

pharyngeal.  167               ^^^H 

^^H             Skull,  16'i,  'JIO 

proceaw  of  palate,  201 

of  i^capnln,  246                        ^| 

^^^^H                 anterior  region,  21  [t 

isiniwes*,  18.3 

Spinous  process  of  itium.  277  H 

^^^^H                  base  of,  external  surface.  210 

sjH>ngv    or    turbinated    boneA, 

nf  sphenoid,  lK4                     ^| 
of  tibia,  295                          ■ 

^^^^B                       interna!  »«urf:)ee,  'JlU 

■  186 

^^^^H                   fotsHa  of,  anterior,  210 

SphemMnaxillarv  fissure,  218 

of  vertebn*',  147                  ^| 

^^H                      middU;, 

f«jH.sa,  218 

Spiral  eanal  of  roohle*,  886     ^^ 

^^^^H                       ponlerior, 

Sjiheno-palnline  artery,  564 

Splanchnic  nerve,  grvater,  8Si  V 

^^^^H                   la  tern  1  r«>;ion  of,  216 

foniMJcn,  2<ll 

lesser,  8;i5                               B 

^^^^H                  fiurfatv  mnrkin({  of.  224 

ganglion,  765 

Hmallest  or  rrnal,  83e  ^^^B 

^^^^B                    tables  of,  ]4o 

nervi"*,  765 

Spl«nchn(»pleuiv,  liHi         ^^^H 
Spleen,  961                            ^^^^| 

^^^H 

notch,  201 

^^^^H                  vi(rooiiH  (able  of.  144 

Spheuo-parietal  suture,  209 

artery  of,  964                     ^^^^| 

^^^^H              Slender  lobe  of  t-eretxdlum,  749 

Sphincter  muscle  of  bladder,  1027 

capillaries  of.  964            ^^^H 

^^^^H              Small  intestiite,  are<dar  c<wt  of, 

«>f  recttiin,  external,  4HU 

fibro-elastic  c-    '            "2  ^l^H 

^^H 

internal,  461 

Ivuiphatics  I't                      ^Z^H 

^^^^H                  tnucous  eoat  of,  9^i3 

of  vagina,  466 

>h,1..i.->.i:n.     ,,^                  -"..^^1 

^^^^H                  luuKciilar  coat  of,  933 

Spina  bitida,  164 

^^^^^H 

^^^^H                  •<erou(f:  L^iKl  of,  933 

Spinal  accessory  nerve,  785 

o^mI^^H 

^^^^1                  simple  folliolfs,  936 

surgical  anatomy  of,  785 

relaliuiis  ol.  VH>1               ^^^^| 

^^^^1                  valvida'  eoniiiventeis  933 

foramen,  147 

«croiis  ccMil  of,  962           ]^^^| 

^^H 

arteries,  anierior,  584 

size  and  weight,  962        ^^^| 

^^^^H 

lateral.  oS4 

struct  lire  of,  962                     ^| 

^^^^H                   ditodoniiiJi,  931 

median,  5H4 

surlnre  marking  of,  96o>^^^H 

^^^^H 

IMwterior,  584 

surgical  anatomy  inf,  9fi^^^^^| 

^^^^H                  Jejunum,  932 

canal,  164 

traLH>culs;  of.  962            ^^^^H 

^^^^B                  S(R-iA  |>arv>iidiji,  906 

coni,  6Vr7 

965                      ^^^^1 

^^H              8oa  luilate,  903 

arachnoid  of,  696 

Splenic  artery,  613             ^^^^| 

^^^^H                  n{H-»Meuro«»i.s  of,  904 

arrangement    of    gray  and 
white  matter  in,  700 

distrilmtion  of,  j)(M             ^| 

^^^H                  arehe^  or  pillars  of,  903 
^^^^H                    museleH  tt(,  424 

corpu^'leiii,  9t>4                         ^H 

cimtnd  canal  of,  699 

plexus,  839                        ^^H 

^^^^B                   Blnicture  of,  903 

ligament  of,  697 

pulp,  963                          ^^^1 

^^^^H             Solar  plexiiH,  837 

^^^^B             Sole  ol  foot^  muttcles  of,  first  Uyer, 

i-olunms  of,  t)98 

vein,  677                           ^^^^B 

development  of,  115 

Splenium  of  corpus  calUiiuta,  7iH 

^^H 

dura  riiaterof.  695 

Splenius  muscle,  4<So                 ^H 

^^^^H                        fourth  layer,  534t 

lissuret*  of,  698 

Sv»»ngy  iM>rtinn  of  unetont,  1<1^| 

^^^^H                        Hecond  laver,  534 

ftetal,  peculiarity  of,  697 

tisstie  of  Ix  •uc,  \  \'>                 ]^| 

^^H                         third  lAver,  534 

ftray  con)missiire  of,  698 

.Squamo-parict;.!                  ^ffl    ^H 

^^^H              Soleus  muscle,* 525 

internal  structure  uf,  698 

S<ptamo-t>pl)em<.                 'a^^^L 

I^^l 

^^        INDEX. 

^^^^^^                                   1 

^8quamo-36ygoiiiatii"    portion    of 

Stvlo-hvoid  nerve    from  facial, 

Sulcus,  occipital  sufwrior,  721            ^^^| 

teiupunil  Ijone,  181 

'  776 

for  olfactory  tract,  719                     ^^^| 

Squamous  port  inn   of  t<em[X>r!il 

Siylo-ma8t<iid  artery,  559 

orbit&l,  719                                         ^^^H 

bone,  175 

foramen,  180 

parallel,                                             ^^H 

Siaptdius  must-le,  882 

vein,  655 

postcentral,  720                                ^^^H 

StajMss  881 

Sty  1  o-niaxi liar V    ligament,  330, 

precentral,  718                                  ^^^H 

annular  lij^tnent  of,  881 

341 

of  Keil,  anterior,  721                       ^^^H 

ijevdopuitnt  of,  125 
Stel1al«  ]ij;;inieiit,  332 

Slylojiliaryngeus  tnusclc,  422 

^^^H 

Styloid  process  of  radius,  262 

[KWterior,  721                             ^^^H 

ji  I  ex  us  of  kidney,  1018 

of  tem|Hiral  bone,  180 

temporo-t^phenoldai,     middle,         ^^H 

Stenson,  foramina  of,  1%,  215 

of  ulna,  260 

■ 

8tens<«n's  diict,  JMJo 

Sulmnconeus  miiKcle,  480 

superior,  721                                 ^^^^ 

SttTiial  end  *t(  clavicle,  fracture 

Sn)>amclimtid  of  cord,  696 

SulcuB  spindis,  886                              ^^^H 

of,  501 

fluid,  7(J^i 

Supercilia,  S69                                     ^^^H 

fonwnen,  233 

space  of  bnun,  706 

Sui>erciliary  ridge,  173                        ^^^H 

furrow,  238 

sept  tun,  696 

Superficial  cervical  artery,  o87           ^^^| 

liiiameuts,  338 

tissue,  696 

circumflex  iliac  artery,  637             ^^^^ 

}?tfrn«»-clavicular       articulation, 

Subciccal  fotwa,  940 

epig:iHtric.  637                                    ^^^| 

342 

Sulnluvian  arteries,  677 

ex  tenia  i  pudic,  637                            ^^^^| 

siirftire  form  of,  344 

linmclit^  of,  582 

palmar  arch,  (i06                                ^^^H 

surifit-al  aiialomy  of,  344 

6r»t  part  of,  left,  580 

jR'Hneal  artery,  627                           ^^^H 

Slerno-hynkl  mii!ielt\  413 

ri^ht,  577 

aurj^icai  iinatomy  of,  ,561                    ^^^H 

Sierno-fnastctid  mu.scle,  411 

pectdiarities  of,  581 

temfM:>ral  artery,  560                          ^^^| 

artery,  559 

M?cond  |K)rtion  of,  580 

transverite  Iig;unent  of  fingers,              ^| 

Siernu  ihyrotd  muiide,  413 

snrfacc  form  of,  581 

494                                                 M 

8terniim/230 

fitir^icat  anwloniv  of,  581 

Su|terficialis  ciilli  nen'e,  794               ^^^H 

urtirulalions  of,  234 

tbird,  580 

(M)]                                ^^^H 

attacliineiit    of     miuictes     to, 

groove,  236 

Su[ierior  maxtllary  Ixnie,  191             ^^^H 

234 

nerx'e,  797 

articulations  of,  197                      ^^^H 

(levelopment  of,  117,  233 

trian^de,  567 

atijkcbment   of    muscles  to,        ^^^H 

lignnjenl*  of.  3;i8 

vein,  667 

197                                                   H 

8irllinii,  canal  of,  HOo 

SulK'laviuH  muscle,  47J 

changes  in,  pnxlnced  bv  age,         ^^H 

Slotnat'h,  92.1 

Subcostal  anffle,  230 

^^H 

atieratioti  in  poHitioti  of,  926 

mnsclc,  444 

devcdopmcnt  of,  196                    ^^^| 

alveoli  of,  928 

SnbcrureuH  muscle,  51 S 

maxillarv  nerve,  763                       ^^^| 

aretjiar  coat  of,  927 

SulKlural  :<pace,  696 

meatnti.  223,  850                                 ^^H 

iMirvtttures  of,  92fi 

Sublingual  artery,  o55 

niediustintiin,  1000                         ^^^| 

development  of,  133 

ftHsa,  204 

medidlary  velinii,  750                       ^^^H 

fund  UK  of,  925 

glaml,  907 

jinifnnda  artery,  598                         ^^^H 

gastric  folJifles  of,  928 

vct*!*el^  and  nerves  of,  907 

lhrrr>id  artery.  554                            ^^^H 

lenticular  ^luuds  of,  929 

Sublobtdnr  veins,  95*1 

Mirgical  anatomy  of.  554           ^^^| 

ligatueiitM  of,  926 

Submaxillary  artery,  557 

turbinnled  cre^^t,  194                          ^^^| 

lymph  at  ios  of,  837 

fossa,  205 

of  palate.  200                            ^^H 

nmcoriw  ujendintne  of,  927 

gjin^lion,  771 

vena  cava,  fj(>9                                   ^^^H 

muscular  (vmt  of,  927 

gland,  906 

Supinator  brevis  uiuR-le,  488  ^^^H 
longu.s,  485                                        ^^^| 

orifices  f(f,  92*> 

nerves*  of,  907 

|»eplic  glnnds  of,  928 
pvloric  end  of,  925 

ves-H'l!*  «»f,  907 

Supraclavicular  nerves,  785                ^^^^ 

lympliattc  gland,  685 

Suprahyoid  ai>oneurt>si»,  415              ^^^H 

*  p lands  of,  928 

triangle,  '^^\*:i 

Suprainar«inal  convcdution,  720               ^| 

pyloru!*,  92ti 

vein,  654 

Supramaxillary  nerves  from  fa-        ^^^B 

H.eroiJF.  coal  of.  926 

Submental  artery,  557 

^^H 

splenic  end  of,  925 

vein,  654 

Supraorbital  arch,  173                         ^^^^ 

structure  of.  926 

Suboccipital  nr-rA-e,  789 

^^^1 

jjurfjicc  jn:irking  of,  930 

p<jsterior  brancb  of,  789 

foramen,  173,  219                              ^^^H 

^^^m  surfaces  of,  ^25 

triangle,  584 

^^^H 

^^^H  »iirgicat  anatomy  of,  930 

Subpetiunciilttr  lobe  of  cerebel- 

notch, 173                                         ^^^^H 

^^^^r  veflsels  and  nerv«*  of,  929 

lum,  749 

Suprarenal  arteries,  617                       ^^^| 

Sloinoilu'nm,  1 20 

Subpleural    niediiisiinnl    plexus, 

capsules,  1021                                     ^^^H 

iSirai^hl  htntus,  fUiO 

^  588 

development  of,  137                      ^^^H 

ltd»es  of  kidney,  1014 

Subpubic  ligament,  342 

nerveti  of,  1023                            ^^^H 

Stratiform  tibro-airtllage,  53 

Sulwcapular  angle,  245 

\esi^U  of,  1023                            ^^H 

.Stratum  tinereum,  746 

artery,  594 

plexuH,  837                                      ^^^1 

corn  cum,  90 

fascia,  474 

veinii.  677                                         ^^^H 

gelaliuoMun,  746 

1      f(»s=sa,  244 

SupraKcapiil.'ir  artery,  587                    ^^^| 

l^lomerulosuni,  746 

nerves,  801 

^^H 

liicidiun,  91 

Suliscapulariis  muscle,  475 

^^^^ 

opticuni,  747 

Substantia     cinerea     gelatinosa. 

Supra.<<piualeA  muM-les,  440                 ^^^H 

St  rise  laterates,  732 

702 

Supra8pinaiut»  muscle,  475                 ^^^H 

longitudinales.  732 

Sudoriferous  glands,  95 

Supraspinous  fascia,  475  ^^^| 
iofi»a,  246                                          ^^^1 

of  muscle,  66 

Sulci  of  cerebrum,  717 

JSlri^ietl  niuM'le,  <>4 

Sulcui*,  frontal  inferior,  788 

ligament.s.  324                                  ^^^H 

Stroma  of  ovary,  1058 

superior,  718 

1  Supratrochlear  foramen,  253             ^^^H 

Styli>»;lt«»ns  muscle,  418 

intranarietal,  720 
occipital  inferior,  721 

^^^^1 

Stylo-hyofd  ]ig:unenl,  416 

Sural  arteries,  <}41                              ^^^^| 

mnijcie,  416 

middle,  721 

^^^H 

A 
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Surface  form  or  marking  of  ab- 
dominal aorta,  till 

of  acromio-clavicular  joint, 
346 

of  ankle-joint,  381 

of  anterior  tibial  artery,  644 

of  axillary  arterv,  593 

of  back.  442 

of  bladder,  1028 

of  brachial  artery,  597 

of  branches  of  internal  iliac 
artery,  629 

of  carpus,  272 

of  cerebral  convolutions,  725 

of  clavicle,  'l^^ 

of  common   carotid  arterv, 
ool 

of  common  iliac  artery,  621 

of  cranium,  224 

of  dorsalis  pedis  artery,  645 

of  elbow,  ;J54 

of  external  auilitorv  meatus, 
877 

of  external  carotid  artery, 
553 

of  external  iliac  artery,  621 

of  femoral  arterv,  ii'.]^) 

of  femur,  292 

of  fibula,  301 

of  fifth  cranial  nerve,  771 

of  foot,  312 

of  head  and  face,  408 

of  heart,  980 

of  hip-joint,  368 

of  humeruH,  255 

of  hyoid  bone,  230 

of  ititestines,  946 

of  kidney,  1019 

of  knee-joint,  376 

of  knuckles  364 

of  larynx,  995 

of  liver,  957 

of  lower  extremity,  537 

of  lungs,  1004 

of  mouth,  909 

of  muscles  of  uMomen,  459 

of  iKvk,  429 

of  palmar  arches,  <>(>(} 

of  paliK-'bral  fissure,  873 

of  puncn'as,  JXJl 

of  patclhi,  294 

of  pelvis,  28o 

of  plantar  an-h,  (»50 

of  p()])liteal  artery.  (540 

of  po>ti'ri()r  til)ial  artery,  «i47 

<if  radial  artery,  «)»)(» 

nl'    radiM-ulnar   joint,   sujK?- 
rior.  ;>.')-') 
inferior,  ."{■"•S 

nl'  radius,  'HV,\ 

nl'  -<apnla,  2J9 

nl"  shniddtM-joint.  .■r)0 

nf  -kllll,  -J-J-i 

of  sjdecii.  IM).") 

nf  spim-,  Itil 

nf"  upper  I'Xirc'iiiity.  lOi' 

nt'^tcnio-clavicidarji.int,  :U4 

t>^  >ti'rti(>-ina>tnid,   il;> 

nf  >tniii;ull,  UHO 

nl"  •'iilulaviau  artery,  .')Sl 

nt'  tar>ii^  and  fnnt.  \\\'l 

nf"  tciiipnrn-iuaxillarv  joint, 

'XVI 
<tf  tliorax,  23S 
of  tibia,  298 


Surface  form  or  marking  of  ulna, 
261 
of  ulnar  artery,  604 
of  vertebral  column,  164  * 
of  wrist  and  hand,  272 
of  wrist-joint,  359 
Surgical  anatomy  of  abdominal 
aorta,  611 
of  abducent  nerve,  773 
of  acromio-clavicular  joint, 

346 
of  adductor  longus  muscle, 

516 
of  ankle-joint,  381 
of  anterior  tibial  artery,  644 ! 
of  arch  of  aorta,  545 
of  artery  of  the  bulb,  627 
of  asceuding  pharyngeal  ar- 
tery, 560 
of  auditory  nerve,  778 
of  axilla,  591 
of  axillarv  artery,  593 

glands,  687 

vein,  667 
of  azygos  veins,  670 
of  base  of  bladder,  1089 
of  brachial  artery,  597 

plexus,  807 
of  branches  of  internal  iliac, 

629 
of  bend  of  elbow,  597 
of  bones  of  face,  227 
of  cavernous  sinus,  661 
of  cervical  glands,  686 

vertebrae,  329 
of  clavicle,  243 
of  club-foot,  530 
of  commcm  carotid,  551 

iliac,  621 
of  deef)  epigastric,  632 
of  deltoid  muscle,  474 
of  descending  aorta,  607 
of  dorsalis  pedis  artery,  645 
of  elbow -joint,  354 
of  Eustachian  tube,  911 
of     extensor     muscles     of 

tluinib,  491 
of  external  carotid    arterv, 
oo3  '    , 

ear,  890  ; 

iliac  artery,  621  i 

jugular  vein,  655 
of  eye,  SG7 
of  facial  artery,  o')8 

vein,  ().")4 

nerve,  777 
of  feni(»ral  artery,  <):io 

hernia,  1072 
of  fenuir,  29.') 
of  foot,  bones  of,  31. '5 
of  forearm,  bones  of.  263 
of  gluteal  artery,  029 
of  ha'innrrhoidal  veins,  674 
of  lianistrinfxs.  •')22 
of  Ijand.  bones  of,  27.'i 
of  hip-joint.  I»«».S 
of  luiinerns.  2.>') 
of  l)ynid  bone.  2.S() 
of  hypoplussal  nerve,  788 
oi  iliac  fascia.  •'><I7 
of  inferior   thyroid   artery, 
.').s7 

vena  cava.  r)70 
of  inguinal  hernia,  1062 

ghmds,  688 


Surgical  anatomy  of  spine,  164 
of  spleen,  Wit 
of    8t«rno-clATiaiiar    Joint, 

344 
of    tttemrKiuastoid     luitscle, 

413 
of  sttTiKirii,  239 
of  stoiiiarh,  DiiO 
of  sulK-lavian  nrterv,  581 
of  superior  tlivroid  artery, 

of  synovial  sheatlui  of  ten- 

*«l«m!i  of  wrisl,  402 
of  tali|>es,  o.'iO 
nf  tarsal  jnints,  384,  380 
of  lenijxjral  artery,  501 
of  temporo-maxilUry  joint, 

of  testis.  1043 

of  thoracic  aorta,  607 

of  thorax.  239 

of  thyp.iil  ifland,  1003 

of  t<>tia;oe,  420,  S4*J 

of  triaiiieles  of  neck,  665 

of  true|w,  480 

of  trifacial  nerve,  771 

of  trochlear  nerve,  759 

of  ulnar  artery,  604 

of  urethra,  1031 

of  vertebral  iirterv,  585 


of 
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plexus. 


of  vesicuhe  seniinales,  1U45 
I  if  wri»t-joint,  351) 
Su>j>ensor)*  ligament  of  incus,  882 
of  lens,  S(I7 
of  liver,  941* 
of  malleus,  KHl 
of  jieni-s,  1035 
Sn'^tentacular  telln  of  spleen,  9tt3 
^nstentaculuru  tali,  303 
8uturj,  317 
clentata,  317 
harraonia,  317 
limbosa,  317 
Ijjsotha,  317 
errata,  317 
8<jimiTj<*sa,  317 
vi-ni,  317 
.Suture,  basilar,  209 
coronal,  2o7 
cranial,  207 
E  frontal,  2t»7 

1^      fniti to- parietal.  207 
^^ULfronto-sphcnoiilal,  209 
^^^Hintermnxillarv,  219 
^^■intorna^nl.  2VJ 
^^^■lntcr{iarieta),  207 
^^■lamUloid.  207 
^^^Hniasto-occipital,  209 
^^^HlUiisto-parietal,  200 
^^^H<xripit>»-parietal,  207 
^^^■pftrtMKvipital,  209 
^^^H^t'tm-sphenoldal,  209 
^^H.«af7ittiil, 
^^^Bnpiicno-pariiHal.  200 
^^^B.flquHm<i-parietnl,  201) 
^^^^■«quiim<i-sp)ienoidal,  209 
^^^Btemporal,  179 
^^lrtmn»verNe  facial,  209 

Swalluw'K  nest  of  cerebellum,  749 
Sweat-Kiands,  95 
Sylvius,  ai  pied  net  of,  740 
*  fis.su  re  of,  72« 
surface  marking  of,  725 


Byrapnt lactic  nerve,  75,  829 

ccrviud  ptirtion,  831 

cranial  |>orti«>n,  831 

luml^iir  |»ortioti,  836 

pelvic  portion,  N30 

thontcjc  portion,  834 
plexuses,  830 

cjinliac,  83« 

epigastric,  837 

hv|K)ga»tric,  839 

pelvic,  840 

sf>lar,  837 
Symphysis,  317 
of  iiiw,  204 
pubis,  27i»,  3-11 
Synarthrosis,  316 
Syndesmo-otlontoid  joint,  325 
Syndosmosi!^,  317 
Synovia,  316 
Synovial  membrane,  90,  315 

iirticular,  315 

bursal,  316 

vaginal,  31 1».     See  alM  /m/i^ 
rulunt  JohUf. 
Svdtem.  IlaveiNian,  56 
Systemic  arteries^  641 
veins,  651. 

T. 

Tables  of  the  skull,  145 
Tactile  corpUHclcM,  76 

I  if  It  randy,  77 
Tsenia  hipjKicampi,  735 

aeniicircularisj,  7JJ4 

violacesi,  753 
Ta|>etuni  lurid »im,  8»33 

nigrum,  8t)3 
Tarsal  artery,  645 

lM>ne»,  301 

lif^mcnt  of  eyelid,  870 

ligjinients,  :iX3 

platc!*  fif  eyelid,  870 
Tami-metii  larval       articulations, 

3S6 
Tjir<UM,  3tiil 

articulations  of.  382 

surface  fom>  of,  312 

surjocal  anatomy  of,  313 

synovial  membranes  of,  383 
development  of,  310 
Ta>te-gobleli*,  844 
Teeth,  H91 

bicu8pit],  895 

IkkI^*  of,  894 

canine,  894 

««mcnt  of.  808 

ct>rtical  suUtance  of,  898 

crown  of,  S5>4 

crustH  jK'trotMi  of,  898 

cui<pidate,  H94 

deciduou!*,  894 

dental  tubuli  of,  897 

dentine  of,  .S97 

develojiuteul  of,  899 

enamel  of.  89S 

eruption  of,  tH)2 

eye,  894 

false  molars,  895 

fang  of.  894 

general  characters  of,  894 

firrowlh  of,  901 

incisors,  894 

intertnbulnr  suljstanoe  of,  808 

ivory  of,  S97 


1125 

Teeth,  milk,  894,  896 
molar,  S95 
muUicuHpidale,  895 
J>ermanent,  894 
pul|HCiivitv  of,  S1H> 
r<X)t  of,  81**4 
structure  of,  896 
U'miioniry,  h94,  HWS 
true  or  Inrge  mnlarft,  895 
wisdom,  890 
Tegmentum  of  oni»  cerebri,  730, 

743 
Tegmen  tym|iani,  179 
Temporal*  artery,  500 
anterior,  500 
deei»,  563 
middle,  561 
posterior,  560 
surgii-al  anatomy  of,  561 
bone,  175 

nrticnlations  of,  182 
atlachmeut  of  niu.Hcles  to,  182 
development  of,  ISl 
mnf-lfiid  portion,  177 
petroUh  jMirtion,  17K 
squnmouM  [K.irti<in,  175 
structure  of,  181 
fascia,  405 
fo«se,  217 
ganglion.  SSS 
mu;*cle,  405 

nerves    of   auriculo-temporal. 
769 
<leei>,  769 
of  racial,  777 
ridge,  173,  176,  217 
Biiture,  179 
veins,  654 
Temporarv  cartilage,  51 

teeth,  894,  896 
TcmjHjro-faci.il  nerve,  776 
T»'mp«iro-niahir,  763 
Temporo-maxillar**  articulati<in. 
329 
surface  form  of,  332 
»«urgical  anatomy  of,  332 
vein,  655 
Temporo-Hjibenoidal  lobe,  721 
Tentfo  Achillis,  5'J5 

linlfn'branjm  or  nculi,  396 
Tendon,  central,  or  cordiforni.  of 
dijiphnigm,  447 
conjoined,  of  internal,  oblitpe 
and   tnintiversaliis    4o3, 
1066 
Btructure  of,  391 
of  wrist,  relation  of,  492 
Tenon,  capsule  of,  K52 
Tenwir  f»alati  n>UM-le,  424 
tarsi  nmscle,  397 
tvmpani  muscle,  882 
*  canal  for,  IHI,  S79 
vagina"  femoriK  muM^le.  510 
Tenth  nerve,  7H1 

Hurgicvil  anatomy  of,  784 
Tentorium  ccrclx-lli,  706 
TercH  major  nrnscle,  476 

minor,  475 
Tewten,  1040 

♦•oni  vnwulofli  of,  1042 
ctiveringn  of,  1037 
development  of,  138 
gubernaculum  testis,  1045 
lobules  of,  1042 
lymphatics  of,  691 


w 

^^^^^ 

^"          IXDKX. 

^ps 

^^m 

Testes,  mode  of  descent,  1045 

Thvroid  branches  of  sympathetic, 

Tractus  intermediu-luieriuS^I 

^^^^B 

rete  It^tis,  1042 

834 

opticus,  75o                           ^H 

^^^^B 

ni/X'  and  weiplit  of,  1040 

tmrtilage,  984 

Tragicns  nin&cle,876              ^M 

^^^^H 

striuture  of,  1041 

foramen,  280 

Tragus,  874                                  ^M 

^^^^1 

snrpfical  anatomy  of,  11*43 

ganglion,  834 

Transversal  la  colli  artenr,  MH 

^^^^H 

ttihuli  seiuiniftri  of,  lt>4*j 

gland.  10O6 

muscle,  438                         H 

^^^^K^^ 

tunirn  albugiiiea,  1041 

isthmus  of,  1007 

fascia,  1067                       ^^™ 

^^^^^^H 

I              vaginalis,  I0411 

lymphatics  of,  694 

muscle,  4->5              ^^^^M 

^^^^^^H 

'               viuiculojsjt,  H>11 

veinjs,  inferior,  668 

Transverse     arteries    of^^^^f 

^^^^^^^ 

vasa  ertertMUitt  of,  iU43 

middle,  657 

'^^H 

^^^^B 

vas  aberrans  of,  104H 

superior,  656 

colon,  941                         ^^^1 

^^^^H 

vas  flof>'rons  of,  1(»42 

Thvroidea  ima  arterv,  547 

ilisks  of  musrular  tibr^^^H 

^^^^H 

vius  rtvtii  of,  1042 

Tiliia.  295 

facial  artei'A',  06 1                   ^H 

^^^^H 

Testt'M  lonlii'ltrfM.  10o7 

articulations  of,  298 

veiii,  l>54                               ^^ 

^^^^H 

Tliftl,ime»K'fplml<»n,  121 

iitiitcbmenl  of  muscles  to,  298 

tissure  of  brain,  7i(6           H 

^^^^H 

Thaltirai  optici,  T.'J-S 

crest  of,  295.  2iHi 

of  liver,  951                       ■ 

^^^H 

Thelxviii  fotaminn,  080 

development  of,  298 

joint  of  fo«>t^  381                  H 

^^^^H 

veoiis  6H0 

fracture  of  shaft  of.  540 

ligament  of  tkt\a&,  325  ^^^B 

^^^^H 

Thfca  vertobniUs,  <195 

nutrient  nrlery  of.  648 

of  hip.  367                  ^^^^1 

^^^H 

Thigh,  dei?(t    fccia,   fofichi    liita, 

sHpinous  process  of,  295 

of  knee,  M73               ^^^| 

^^^^H 

50S 

sorfare,  form  of,  29S 

of  H'apiilit,  347           ^^^H 

^^^^H 

inUiwles  of  bni'k  of,  520 

mir^^ical  anatomy  of.  301 

of  shoulder,  :M8             ^H 

^^^^B 

of  front  of,  507 

tubercle  of.  295 

su)ierticiHl,  of  fingerh,  49^1 

^^^^H 

siijHTlidal  faHcia,  oOH,  1D72 

tid*ero«itieH  of,  295 

tibjo-tibular,  379              ^| 

^^^^H 

Third  nerve,  757 

Tibial  artery,  anterior,  643 

mesocolon,  925                       ^| 

^^^H 

jiiii-gical  anatomy  of,  75S 

branches  of,  614 

prtH^ss  of  a  vertebra,  147  S 

^^^^H 

ventru'lf  of  the  brain,  73U 

(H.*culiaritie>  of,  644 

sinus,  663                                  ^M 

^^^^B 

Thorneie  aorta,  <i07 

surface  ujiirkint;  of,  644 

suture.  209                                ^M 

^^^H 

surgical  anntoiny  of,  608 

surjrical  anatomy  of,  644 

Transversus  uiiriculir.  876     ^M 

^^^^B 

artery,  suToinial,  594 

lymphiilic  glands*,  688 

perinivi,  4*.»3                     _^^^H 

^^^^H 

ahir,  594 

nerve,  anterior.  827 

1  in  female  1,  466         ^^^H 

^^^H 

long,  5iH 

postt'riur,  825 

Truix'xium  b«jtie,  268        ^^^H 

^^^^H 

8U{ieri«»r,  594 

reciiirrerit  artery,  644 

^^^H 

^^^^^ 

duel,  682 

veinsf,  anterior,  673 

Trapezius  muscle,  430       ^^^H 

^^^^B 

f^nnglia  of  Jiym}nthettc,  834 

posterior,  673 

Tra(iezoid  Ixiue,  268          ^^^| 

^^^^H 

nerves,  anterior,  800 

TibialiH  auiicuK  mn«<^.4e,  523 

lineament,  346                    ^^^^| 

^^^^B 

posterior,  or  long,  70S 

jMJiiticus  muHcle.  528 

Triangle  <»f  ellx^w,  59<5     ^^^| 

^^^^1 

region,  muscles  of  anterior,  46ft 

Tibio-libidar  articulations,  378 

of  llesselbach,  999        J^^H 

^^^^H 

lateral .  472 

region,    auterior.    musclcB    of. 

inferior  CHiotid,  565      ^^^H 

^^^^B 

TlioniK,  b:i.se  of.  967 

523 

of  neck,  anterior,  565           ^H 

^^^^H 

bijnes  of,  230 

posterior,  524 

posterior.  567                ^^^H 

^^^^B 

bonndaries  of,  907 

Tibio-lantal  ligament,  379,  380 

occipital,  567                   ^^^H 

^^^H, 

cavity  of,  Hfi7 

Tongue,  S41 

Scariia's.  632                   ^^H 

^^^^B 

cutaneous  nerves  of,  anti^rior, 

arteries  of,  845 

subclavian,  567                ^^^H 

^^^^B 

810 

tibi'ous  septum  of,  844 

BubmaxilUry,  566          ^^^H 

^^^^B' 

lateral.  810 

fni'mini  of,  841 

suboccipital,  584 

^^^H 

fiUHciie  of,  44'{ 

mucous  plundh  of,  844 

superi«»r  i-arotii),  .'66 

^^^^H 

u'enera5  dt«iriptioo  of,  967 

membrane  of.  842 

Triangular    interartitiilar   bU 

^^^H 

lyinpl»atii>»  of,  693 

miiHcleii  of,  418 

curtilage,  ^-157 

^^^^H 

muscles  of.  413 

nerves  of.  846 

ligament     of    »U}<irfien.   4 

^^^H. 

partM  passing    through    u|»per 

papilhc  of.  742 

1065 

^^^^K 

o[>enin;T  of,  \H}7 
enrfare  form  uf,  23H 

serous  glands  of,  844 

of  urethra,  465,  1086 

^^^^B 

surKical  annioiuy  of,  846 

Triangnlaris  stein't  niui«clf.  44 

^^^^B 

Thumb,    urttculatiou     of,     with 

Tonsillar  artery,  557 

Tricejw  extensor  cnirL*,  51J 

^^^^H 

carpus,  361 
(nu8cle«  of,  41)4 

nerves,  781 

extensor  cubiti,  479 

^^^^H 

TotisilN,  904 

Tricuspid  vulve»s  974 

^^^^B 

Thvmus  ffland,  1009 

of  cerebelbm),  749 

Trifacial   or  irigejiiinti»  mtv 

^^^^H 

'  lobes  of,  1009 

nerves  of.  904 

759 

^^^^H 

lymphatiot  of,  1010 

vessels  of,  904 

surfaiv  nmrkiii;^-  of  771 

^^^^B 

Thyro-aryta'noideu'*  muscle,  990 

Torcular  Ileiopiijli.  168.  660 

surgi**al  «r                     '71 

^^^^B 

Thvro-arvtenoid    iigameni,    in- 

Tral>ccula' of  corpus*  cavernoeum, 

Trigone  of  blu.i 

^^^^B 

ferior.  988 

1035 

Trochanter,  givali.r,  UtT 

^^^^^^^H  9 

superior,  9'<8 

of  fcetal  skull,  118 

lesser,  288 

^^^^K 

Thyro-epiglottJc  ligament,  986 

of  spleen.  962 

Trochanteric  fc«ia,  287      ^m 

^^^^B 

Thyro-epiglottideuH  mu«ole.  991 

of  testis.  1041 

Trochka  of  femur,  *i90     ^^^^| 

^^^^B 

Thyro-byal  of  hyoid  bone,  229 

Trachea,  992 

of  humerus.  25^i              ^^^^| 

^^^^H 

ThVro-liyoid  arch  ( fretal ),  1 19 

cartilages  i)f,  994 

Trot  hlenr  nerve.  7.>*»                ^^ 

^^^^1 

ligamenUii,  987 

glands  of.  995 

sur;>icHl  anatomy  of,  739  ^M 

^^^^B 

mombrane.  987 

relations  of,  992 

Trwhfddes,  318                          ^M 

^^^^1 

nmscl^-,  413 

structure  of,  994 

True  lignments  of  bUild«r.  I|^| 

^^^^H 

nerve,  78H 

surgical  anatomy  of,  996 

^telvis.  282                              ^H 

^^^^H 

Thyroid  artery   inferior,  586 

vessels  and  nerves  of.  995 

ril>s  234                                    ■ 

^^^^B 

superior,  554 

Trachclo-itiastoid  muscle,  438 

Trunk,  articulatiuns  oC  321      H 

^^^^H 

Riirpi*^!  anatomy  of,  554 

Tracheotomy.  970 

n)u^<-le^  of,  429                         ^H 

^ 

axis,  586 

Trachonm  glands.  871 

Tube,  Eu^lnA-hian    .«^Th          ^^^B 

w 

^^       IXDEX. 

^^^^^^             ^H 

^^TuB?n''al!opiau,  105?^^^^ 

Tympanum,  arterii>8  of,  .HiS2 

Urethra,    uiombmnous    portion,         ^^^| 

Tuber  amuilwre,  714 

'cavity  of,  878 

1030                                           ^^M 

fitierf iiiH,  7*Jt> 

nieinbmne  of,  880 

prostatic  |K>rtion,  1030                        ^^H 

js.-ljii,  278 

muiM<u-s  membrane  of,  882 

1030                                   ^^H 

TuWrcle,    carotid    or   CliafiHai^- 

imiM-les  of,  882 

rupture  <.>f,    couix?    taken    )>^            ^^^| 

imc'tj,  14^ 

nerve;*  of.  882 

^^H 

of  the  clavicle,  241 

n>«icula  of,  880 

sinus  |KX'ulariK  of,  1030                       ^^^| 

i.r  (lir  feninr,  'IHH 

veins  of,  882 

Kpongy  portion  nf,  1031                       ^^^M 

genital.  140 

Tyson's  glands,  9fi4 

struclurt'  of,  1031                                 ^^^| 

of  hynul  htme.  229 

surgical  anatomy  of,  1031                   ^^^H 

lafhrvmal,  10o 

u. 

verumnntanum.  1030                          ^^^H 

Inmiimled,  of  rereL)elliim,  74l> 

Urinary  organs,  1011                              ^^^^| 

of  b>wer,  972 

rinu,  256 

development  of,  135                        ^^^H 

f>f  ijaviciilar,  3<H> 

artieulations  of,  260 

Urogenital  sinui>,  141                              ^^^| 

fur  (Klontoid  li^ainents,  W7 

cornnoid  procesw  of,  256 

Uterine  arteries,  624                               ^^^| 

of  rilis,  2;>5 

dtveU)pment  of,  260 

plexus,  840                                             ^^^H 

nf  Rrtlando,  711 

fracture  of  coronoid  proceas  of, 

of  veins,  675                                   ^^^| 

of  wnpluild  of  catTpus,  264 

503 

UteruH,  1051                                             ^^^| 

of  tibia,  295 

uuiscles  attached  to,  260 

appendagf^  of,  1056                            ^^^H 

of  iiliiu,  256,  257 

of  oleonmon,  503 

arbor  vitie  of,  1053                             ^^^H 

H          of  xvjfoma.  176 

prtH.'o**  of,  256 

broad  ligament^  of,  1052                     ^^^H 

■     TitlMfrc-les,  genial,  204 

of  shaft,  503 

cavity  of,  1053                                      ^^^| 

■          ruental,  204 

sigmoid  eavities  of,  257 

development  of,  138                            ^^^| 

of  ribs  2:^r, 

styloid  pnjccHs  of,  260 

in  fcetiis,  1055                                      ^^^| 

Tiil>ennjla  tjuudrigcmina,  741 

isurface  form  nf,  liOl 

fundus,   b(xiv,  and  cervix  of,          ^^^| 

Tiiberrnliini  cuneatum,  710 

surgical  anulomy  of,  263 

1051  '                                        ^H 

Tul>erositieH  of  liuiueriis,  greater 

tii}»er(^le  of,  256,  257 

ganglia  of,  840                                     ^^^| 

uiul  letseer,  249 

rinar  artery,  6t»3 

nerves  of,  840                                 ^^^H 

of  tibia,  20o 

brunches  (»f,  604 

ligaments  of,  1052                               ^^^H 

Ttil>ero*iity,  culK>id,  '306 

peculiarities  of,  603 

lym|)hatics  of,  691                               ^^^| 

of  isi'luiim,  27H 

RK'iirrent,  anterior,  604 

uiatR-uliuus  or  utriculus  bom-           ^^^| 

iimitillury,  192 

po-^terior,  604 

in  is,  13S.  1030                         ^^M 

of  pi»lftt«  l>one,  201 

suifaix'  niarkiug  of,  604 

during  mem^truation,  1055                ^^^H 

of  radius,  261 

surgical  anatomy  of,  604 

nerves  of,  1055                                   ^^^| 

of  rlbp,  23-5 

lympliatif  glumt,  686 

in  old  age,  10<56                                    ^^^| 

Tut.es,  bniuchial,  1>93 

nerve,  8tJ4 

after  parturition,  1055                        ^^^| 

HtriN'tiirL'  of,  in  Inni^,  1003 

Hurjjical  anatomy  (»f,  807 

during  pregnancy,  1055                    ^^H 

Tubular  wcrt'iing  glands,  98 

vein,  anterirtr,  •i65 

at  pulfcrty,  1055                                    ^^^| 

BulMiiiire  <if  kidiiex",  1013 

poj'terictr,  665 

round  liKument^i  of,  1059                    ^^^| 

Tubuli.  dental,  897 

Umbilical  arteries*  in  fa<tti8,  130, 

8ha[je,     position,    dimensions,           ^^^| 

of  Ferret  11,  I0l''> 

OSl 

^^M 

laclitVri,  KMJl 

how  obliterated,  983 

Htnicture  of,  1('53                               ^^^^ 

sfiniuiffri,  1042 

<»onI,  1 15 

vessels,  1055                                        ^^^H 

uriniferi,  lOlIJ 

tisMuro  of  liver,  951 

Utricle  of  ve3»tibule,  888                       ^^H 

Ttifi,    viLscuJar,    in    Malpiphism 

region,  contents  of,  916 

Uvea,  858                                                ^^H 

lM>tliL■^  of  kidney,  lOKi 

vein,  131 

Uvula  of  cerebellum,  749                      ^^^| 

Tuuii-a  advoiititia,  82 

vesicle,  108 

of  throat,  903                                       ^^M 

Hlbtifjinea,  1041 

rndiilictis,  108,  458 

vesicae,  1028                                       ^^M 

nf  eyi^,  :i95>                                    ' 

I'nciform  bone.  269 

^^^H 

iiiljriia  of  arteries,  80 

procc*w  of  ethmoid,  188 

^H 

K          media,  81 

Uncinate  fasciculus,  744 

P         of  ovary,  105.S 

InW,  723 

Vagina,  1050                                        ^^H 

Kuyschiima,  8-57 

Uncus  724 

columns  of,  1 051                                   ^^^H 

vaiiinalis,  1040 

Ungnid  phalangL-w,  272 

lymplKitiL-i>  of,  61>1                               ^^^H 

oi'nli,  Ho3 

Unslrif>vd  muscle,  6<s 

nri6ce  of,  1047                                     ^^^^ 

,                 propria,  1040 

Upper  extremity,  arteries  of,  577 

Vaginal  arteries,  624                             ^^^H 

i-eHexjt,  1041 

bones  of,  240 

plexus  of  nerves,  840                          ^^^| 

vaM  iilrwa  testis,  1042 

faiicia  of.  467 

of  veins,  675                                     ^^^| 

Turbinated  bone,  inferior,  202 

liRaments  of,  342 

porlal  plexus,  951                                ^^^H 

middle,  18S 

lympbalicH  of,  <J86 

proc'c^t*  uf  lemitond,  177,  180            ^^^H 
pn>cesses  of  sptienoid,  ]m4                ^^^| 

MitH'rior,  18U 

n^as<•le^  of,  467 

cre^t,  inferior,  194 

nerveis  of,  800 

synovial  mend>n)ne^,  315                  ^^^H 

«U|>erior,  194 

surface  form  of,  499 

VagUH,  gringlion  of  n>ol  nf,  782           ^^^H 

Ti i  rck,  t'L-ioictduti  of,  701 

surgical  anatomy  of,  501 

^^^1 

surgical  anatomy  of,  788 

vein;,  of,  (MU 

of  trimk  of,  782                               ^^H 

Tutamina  tK-uli,  809 

Uracbus,  114,  1027 

Vallecula  Sylvii,  728                             ^^^^ 

Twelfth  nerve,  786 

Ureters,  1020 

Valley  (vallecula)  of  cerebellum.         ^^H 

Ty?Hpauic  artery,  from  internal 

mnscJes  of,  1028 

^H 

carotiil,'  570 

1      nerves  of,  1021 

Valsalva,   filnuHes  of,  544,  975,         ^^^| 

from     internal     maxillary, 

vessels  of.  1021 

^^M 

■                      562 

Urethra,  bulbous  j>ortion  of,  1031 

Valve  of  Bjtubin.  940                             ^^M 

■          nerve,  779,  882 

caput  gjillinagini?!,  1030 

coronary,  972                                      ^^^H 

H              of  facial,  775 

development  of,  141 

of  cystic  dmt,  957                               ^^^^ 

■          plate,  176 

fcm:iK-,  105i> 

RiLsiaehian,  973                                    ^^^| 

""" 

male,  lo30 

of  gall-bladder,  956                           ^^M 

^^BM 

^^        INDEX, 

■■ 

Valve  of  Uasner,  873 

1  Veins  or  vein,  cerebellar,  <359 

Veins  or  vein.  fHxi^ipital,  ^^^| 

ile<>-«ei'al,  940 

t-ercbral,,  65S 

CHsophaucal.  60V                ^H 

of  KerkriiiK,  933 

cervicjil,  aAcendiug,  667 

o]>bthalinic,  661                  H 

mitral,  UTT 

deep,  657 

ovarian^  676                         ^| 

^^^                    of  VkMiH««ens,  750 

choroid  of  bniin,  669 

palatine,  inferior.  614       S 

I^^^L               Vnlvcs  it)  ri^ht  aciride,  'J72 

circiHiifle.v,  iliac,  674 

palmar,  deep,  tl^ti               B 

^^^^L^^                 lyniphntics,  ^6 

sui>erticial,  672 

palpebral,  inferior,  (to4      ■ 

^^^^^^^L 

condyloid  ptistcrior.  657,  601 

.superior,  654                     ^fl 

^^^^^^^B           »«m)ltjn:ir  aortic,  977 

of  coriK>ra  «ivcru<>ia,  1036 

pancreatic,  077                 ^^B 

^^^^^^^           tricuspid,  1*74 

of  corpus  tipf>n^io(!;um,  675 

IMincreatieo-duodenaLjtf^^B 

^^^^■^ 

of  corpus  striatum,  659 

paroti<l,   6-~>4               ^^^^H 

^^^^1               Vulviitie  c-oQnivent«s,  933 

cystic,  679 

T>eronea1,  t»73                ^^^^| 

^^^^B               Vn>«  nbernius,  1043 

deep,  or  vena-  ctnuite^,  651 

pharyngeal,  056          ^^^H 

^^^^H                                   1U43 

dental  inferior,  6.V> 

plirtnic,  677                   ^^^| 

^^^^B                        iitnic'tiire  of,  lU43 

digital,  of  hand,  665 

plantar,  external^  673        S 

^^^^1               Vasu  aborrautin,  from   bmciiial 

of  dipioc,  6vJ7 

intemai,  i>73                     H 

^^^^H                                iirtt-rv, 

dorsal  is  nasi,  654 

}ioplitea],  673                          H 

^^^^H                   allerentiii  of  tvniphntio  glundes 

pe<lis,  672 

portal,  ti.51,  671*.  »54            ■ 

^^H 

dorsi-spinal,  670 

profund/i  fcr  .           '  ~4  ^^^B 

^^^^B                   bruvin  art^rie^,  <iI4 

of  penis,  (575 

pterygHii«}                          4  ^^^| 

^^^^H 

emissKiry,  tW>3 

pudic,  extet  li...    ..  _     ^^^B 

^^^^H                  pHerentia  of  tt^stiR,  1 042 

Kurgical  anatomy  of,  664 

674               ^^^^H 

^^^^^H                      of  Ivin}>iiuli«'  gtitmlii,  li82 

epiga><tr[c,  674 

pnlniouary.  t>52            ^^^H 

^^^^B                   intestiiii   tf  imis  Hrteries,  614 

»u[ier6cial.  672 

^^^^1 

^^^1 

of  eyeball,  i<67 

ranine,  t>54,  65H           ^^^H 

^^^^^B                    Tas4intrit  of  firterien,  82 

fa<'inl,  654 

renal,  677,  1018            ^^^B 

^^^^B 

femoral,  674 

sacrsil,  middle,  675      ^^^H 

^^^^B               Vasc-tilar  hv^tem,   sreiiernl   anat- 

frontal,  653 

lateral,  675                 ^^^1 

^^^^^                             omy  of,  HO 

of  <Talen,  659 

Sid  vatella.  1.65                     *  ^| 

^^^^^^^                 (4iaii;^e7(  in,  at  birth,  983 

g:«.Htrie,  67H 

saphenoiLs  exleroal.  ori^l 

^^^^^^^B                pecuJiuritit*^    In   the    fu'tu.*!', 

jftiistm-epiploio,  678 

672                            ^B 

^^^^^f 

gluti^l,  674 

intemwl,  or  lon^.  67:1  llfl 

^               Vaso-niotor  nerves,  74 

Jieaiorrh«ii«lal,  674 

eciulic,  674                             J 

^^^^H                Vaj^tuis  cxtiTntis  muscle,  511 

of  head,  652 

gpermatio,  676                       ■ 

^^^^1                   intern  UK  and  crureiis,  512 

hepatic,  677 

spheno-jwduiine,  tjo7           H 

^^^^H               Vater,  cor|)UMrle»<  of,  77,  A'<>/r- 

ihV',  comiiHjp,  075 

spinal,  (»70                              ^H 

^^^^B              Vi'itus,  genend  nnatnmv  of,  84 

external,  674 

splenic.  677                     ^^^| 

^^^^H                  ana^toftioses  of,  Hoi 

internal,  674 

styb^-inaj^toid.  655         ^^^B 

^^^^H                   coatit 

illo-litnihur,  676 

sulH-lavian,  64>7               ^^^H 

^^^^H                   development  of,  130 
^^^^P                    in<ii:«ciilar  (irtsne  of  H4 

inferior  cava,  675 

aubiobular,  953.  964            V 

iiiuominate,  667 

subiiiaxillnrv,  G.S4          ^^^B 

jdexuses  of,  tVA 

intercostal,  t»u}>erior,  668 

(>54              ^^^^fl 

size,  form>  etc,  i»51 

interlobular,  of  kidney,  lOlH 

BU^ierHcial,  651               ^^^H 

stnichtri'  (if,  84 

of  liver,  954 

supraorbital.  653           ^^^| 

valvt's  of,  S4 

interowjeous  of  forearm,  666 

mipnirenal,                       ^^^^| 

veswt'ls  !ind  nerves  of,  85 

intratobulur  of  liver,  954 

suprascapular   ''*-^         ^^^H 

Veins  or  vein,  descriptive  anat- 

jugular, anterior,  656 

^^^1 

omy  of,  (552 

external,  t»55 

srsteniic.  65)  ^^^| 
temporal,  t>54                 ^^^| 

of  alit'  nasi,  654 

posterior,  656 

angular,  ()53 

internal,  <>56 

middle,  654               ^^^^H 

ariicidar,  of  knee,  <)74 

of  kidney,  1018 

tentitonvniaxillarr.  <($^^^^| 

inidit<.ry.  SS9 

labial,  inferior,  654 

ihyniid  inferior.  668  ^^^^| 

aurirnlar  anterior,  <>54 

snjx-rior,  <)54 

657                 ^^^^1 

ixistirior,  <io5 

larynjfcal,  f^(^% 

siinerior.  650  ^^^^| 
tibial  anterior.  tl73        ^^^^B 

axillary,  titi'j 

lateral  sacml,  675 

azyg<>s,  left  lower,  009 

lingual,  )>56 

pobterior,  673                      ^B 

left  upper,  6(i9 

of  liver.  952 

tran^ve^se  cervical.  656^^H 

right,  6<>y 

longitudinal  inferior,  660 

^^H 

ba.sllic,  606 

lumbar,  It7<l 

ulnar  anterior,  6tl5       ^^^H 

baisi-vertebral,  fi71 

ascend  inp,  676 

common.  6(S5              ^^^^| 

of  bone,  56 

manimary  internal,  668 

deep,  tl6t»                      ^^^B 

brachial,  666 

masseteric,  654 

posterior,  663               ^^^H 

bnu;bio-cephulic    or    innomi- 

mastoid, 655 

nmbilical,  9H3                  ^^H 

nate,  667 

ntaxillary  internnl,  654 

vaginal  of  liver.  9«>4     ^^^| 

lironchtnl.  070 

merlin n  cutaneous,  665 

vajsa  brevia,  677              ^^^| 

buccal,  655 

btuiilic,  666 

vertebral.  t»-57                 ^^^H 

wirdiac.  679 

cephalic,  666 

Vidian,  616                           ^^k 

anterior,  679 

medulli-spinal,  670 

Veinis  plexuHts  of.  orarixti,  4^H 

left,  670 

meningeal,  655 

1060                             ~ 

I»osterior,  679 

meningo-rnchidian,  670 

IJampiniform,  676,  lOSy,  IvM 

riffht,  679 

mesenteric  inferior,  677 

phi     -            ^56              ^^^ 

cardiitnl,  131 

superior,  677 
nftMil,  653 

^H 

caNa  HiUijerior,  669 
infenor,  675 

sp>                   I't^    ^^H 

ttbliqtie,  679 

ui'                              ^^^H 

c«phslic,  665 

obturator,  675 

^^^H 

INDEX. 
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Veins,  veaico-proetatic,  657 
Velum  pendulum  palati,  903 

interpositum,  738 
Vena  cava,  superior,  Ct>9 
fuetal,  132 
inferior,  675 
peculiarities  of,  676 
\'en^  comites,  651 
hepaticse  advehentes,  131 

revehentes,  131 
interlobulares  of  kidney,  10lJ< 
rectffi  of  kidney,  1018 
Thebesii,  or    miniinie  eonlis, 

680,  972 
vortifOBse,  857 
\'enesection,  665 
Venter  of  ilium,  276 

uf  scapula,  244 
Ventricle  of  Arantius,  710 
Ventricle  of  brain,  third,  739 
fourth,  752 

lining  membrane  oi,  753 
fifth,  737 
lateral,  732 

of  corpus  callosum,  731 
of  heart,  left,  976 

right,  973 
of  larynx,  988 
Vermicalar  motion,  68 
Vermiform  proceas  of  cerebellum, 
inferior,  749 
superior,  748 
Vemix  caseosa,  125 
Vertebra  prominens,  151 
development  of,  156 
Vertebrw,  146 
cervical,  147 
development  of,  154 
doraal,  151 

general  characters,  14() 
ligaments  of,  321 
lumbar,  153 
sacral,  157 
structure  of,  154 
Wrtebral  aponenrords,  4JV) 
artery,  583 
rolnmn,  162 
articulation  of,  321 
ossification  of,  154 
surface  form  of,  164 
ligiiments,  321 

region,   muscles    of,   anterior, 
426 
lateral,  437 
vein,  657 
Vertex  of  skull,  210 
\'ertical  plate  of  palate  bone,  200 
Verumontanum,  103<> 
N'esical  arterv,  inferior,  624 
middle,  624 


Vesical  artery,  superior,  624 

plexus  of  nerves,  840 
Vesicle,  auditory,  124 

cerebral,  119 

germinal,  101 

ocular,  123 

of  Purkinje,  101 

umbilical,  109 
Vesicles,  Graafian,  1058 
Vesico-prostatic  plexus  of  veins, 

675 
Vesico-nterine  ligaments,  1052 
Vesicula  prostatica,  1030 
Vesiculie  seminales,  1044 

surgical  anatomy  of,  1045 
vessels  and  nerves  of,  1045 
Vesicular  nervous  matter,  69 

column  of  anterior  comu  of 
spine,  703 
Vestibular  arterv,  889 

nerve,  889 
Vesiibule  of  ear,  883 

aqueduct  of,  179,  883 
V^estigial  fold  of  pericardium,  668 
Vibrisste,  848 
V^idian  artery,  564 

canal,  186 

nerve,  766 
Vieussens,  valve  of,  750 
Villi,  934 

Viscera,  position   of,  in   abdom- 
inal regions,  914 

pelvic 'position  of,  at  outlet  of 
pelvis,  1088 
Visceral  arches  (foetal),  118 
Vitelline  circulation,  126 

membrane,  100 

spheres,  102 
Vitellus,  100 
Vitreous  humor  of  the  eye.  865 

table  of  the  skull,  14<> 
Vocal    conls,   inferior    or  true, 
988 
superi(»r  or  false,  988 
Voice,  organs  of,  984 
Voluntary  muscles.  65 
Vomer,  203 

alw  of.  203 

articulations  of,  203 

development  of,  203 
Vortex  of  heart,  979 
Vulva,  1047 

development  of,  140 

W. 

Wagner,    tactile    corpuscles    of, 

76 
Waters,  researches  on  the  lung, 
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Watnev  on  the  structure  of  villi, 
935 
of  thymus,  1010 
Weight  of  organs.    See  Individ- 

ital  or  gam. 
Wharton's  duct,  906 
White  fibrous  tissue,  45 

substance  of  cord,  700 
of  Schwann,  71 

nerve-substance,  7<» 
Willis,  circle  of,  575,  586 
Winslow,  foramen  of,  918 

ligament  of,  370 
Wisdom  tooth.  896 
Wolflian  body,  135 
Womb.     See  Utenu. 
Wormian  bones,  190 
Wrisbei;g,  cartilages  of.  986 

ganglion  of,  836 

nerve  of,  802 
Wrist-joint,  a58 

surface  form  of,  272,  359 

surgical  anatomy  of,  359 
Wry -neck,  413 

X. 

Xiphoid  appendix,  231 

Y. 

Y-ligament,  366 

Y-shaped  centre  of  acetabulum, 

280 
Yellow  elastic  fibrous  tissue,  46 

cartilage,  53 

spot  of  retina,  860 
Yolk,  101 

cleavage  of,  102 

sac,  109 

Z. 

Zinn,  ligament  of,  399 
Zona  arcuata,  887 

fasciculata,  1022 

glomerulosa,  1022 

pellucida,  10! 

radiata,  101 

reticular  is,  1022 

vasculosa,  1058 
Zygoma,  176 

roots  of,  176 

tubercle  of,  176 
Zygomatic  arch,  218 

foesee,  218 

lymphatic  glands,  (is,'} 

process  of  malar,  15W 
Zygomaticus  major  uniscle,  402 

minor,  402 
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The  American  Journal  th'c  Medical  Sciences 

PUBLISHED  MONTHLY   AT  $L0O  PER  ANNUM. 
For  Ommuiaiiim  RiUcs  inr.  pnTcdimj  payt. 
JTIE  AMERICAN  JOURNAL  will  enter  with  1894  u^jon  \\»  Hcveuty-tifth  year,  still  malntaininf  df 
foremost  place  among  the  medical  magazines  of  the  world.     A  vigorouH  esijstence  during  t«x>  «■!• 
half  generationa  of  men  amply  proves  that  it  has  always  adapted  itself  to  m«ei  fully  the 
of  the  time. 

Being  the  medium  choeen  hy  the  best  minda  of  the  profession  during  this  period  for  the 
of  their  ablest  fKipern,  The  American  Joitrnal  ha.s  well  earned  the  praiiw}  accorded  it  bv  an  iimiiiuliiwit 
authority — "from  (his  file  alone,  were  all  other  publicatiouH  of  the  press  for  the  last  fifty  \«^th  dgatWXiA. 
it  would  be  po><8ible  to  rejiroiluce  the  ureat  majority  of  the  real  contributions  of  the  world  to 
science  during  that  periinl."  Original  Articles,  Reviews  and  P^ogre^«,  the  three  mnin  deiiartnMai 
which  the  contents  of  Thk. Journal  are  divide<l,  will  be  l^nmd  to  piKiisew  i^till  grenfer  intenst  tluali 
the  past.  The  brightetit  talent  on  Intth  ^ides  of  the  Atlantic  im  enlisted  in  its  behalf^  and  no  edhit  wiB  k 
spared  to  make  The  Journal  more  than  ever  worthy  of  its  position  as  the  represeotatiTe  <»f  th«  Mg^ 
form  of  niedicjil  though  I. 

The  Medical  News  Visiting  List  for  1894. 

Published  in  four  styles,  Weekly  (dated  for  30  pal i en L*)  ;  Monthly  (undated,  for  ISOMtioMfV 

month;  Perpetual  (undated,  for  30  patieuu^  weekly  per  year)  ;  and  Perj»elual  (undate«i,  for  60  pa&et^ 

r  weekly  per  jear).     The  <H)-patient  Perpetual  consists  of  2r»(J  piigesi  of  assorted  bhanki<t.      The  fir^i  thfw 

i  styles  contain  32  padres  of  imiwjrtant  data  and  17<>  pages  nf  assnrted  hlankn.      Karh  rtvlf  jm  in  r,nr  waiki- 

shaped  book,  leather-htjund,  with  jKjckel,  pencil,  nibber,  and  catheter-wale.     Pri 

For  ronvctilCDce  and  ek-Kance  tt  Ik  not  fsurpmsablo, —  I  amount  of  uswful  Infortnatlon  (icfvaHai 

Otutrtric  Gazelle.  \  aikI  f(ive^RlX)'i  tables  of  rlo«c»  u^.  .  -..v...,.  uwi?  — CtenAs* 

Ttils  Uet  b  all  that  eould  be  desired.    It  contains  a  vaM    Practitioner. 


Special  Combinations  of  Periodicals  with  The  Visiting  List. 

The  American  Journal  ($4)  with  Visitiv**  List  (?1.2o),  <yr  Year-Book  ($1.oO).  f«tr  $^7^ 
The  Mewcal  New>«  ($4)  '*  "  '*  "        "  "  "         ••     4.75 

The  JotTRNAL  AND  Newh  (17.50)  «*         "         •'        "  •*  **         ••    K.a5 

The  Journai>,  News,  Visitino  List  and  Year- Book  (see  page  13)         .         .         ,     s,  .=iO 

The  Medical  News  Physicians*  Ledger. 

Containing  IMK)  pages  of  tine  linen   'Medger"   pajwr,   ruled  so  that  all  the  aooooatp  of  •  Ism 

Eractice  may  be  conveniently  kept  in  it,  either  by  single  or  double  entr}*,  for  a  long  period,     f'traapj 
ound  in  leather,  with  cloth  sides,  and  with  a  patent  6exible  back,  which  permit*  it  to  lie  pcrffrtlr  Ai 
when  opened  at  any  place.     Price,  H-00. 

M^  SubterOten  eon  obtain  <a  the  dote  of  each  votume,  doth  corm  for  The  Joitrnal  {one  anuuaUy  i ,  .i ^  t  ....   i  i  r    ^  i-« 
(one  annwxliy),  free  b]/  mail,  by  remitUno  Trn  OmUfor  Toe  Journal  eoeer,  and  Fifteen  OaiUfor  Tiik  S»Trs  '-otrr 


»*  '  mofle  of  remittance  U  br  bank  check  of  postal  tnonev  ntrler.  drawn  tn  the  <»r>lfr  <>!  thr  ijpV?>  ,-:- 

whfi  >i  accessible,  remittance  Tor  mbscriptions  may  U>s«:m'at  th«i  rl«k  of  tbe  )>uMl»hrrh  \.\  Uam^i  \   . 

Addres 

Lea  Brothers  A  Co.,  Pubfithera,  706,  708  &  710  Sansom  Streer.  Pfttlad^/phia. 


A  NEW  MEDICAL  DICTIONARY.    READY  VERY  SHORTLY. 


THE   STUDENTS' 

Dictionary  of  Medicine 

AND  THE  ALLIED  SCIENCES. 

COMPBISING     THR     PRONTNC'TATION,     DERFVATION     AND     FUlX     EXPLANATION    OF    MEDICAL    TEBJfS  ; 
TOOETBEK   WITH    MUCH    COLLATERAL,   DESCHIPTni:  MATTER,    NUMEROUS  TABLES,    ETC. 

By    ALEXANDER    DUANE,   M.D., 
Ain^nt  Surgeon  to  the  Xett  York  Ophthalmic  and  Aurai  hutiiutf :  Revi&er  of  Medieal  Termt  for 

TF«'A«/<'t'x  IfUenuUionai  Didionan/. 

In  one  Square  Octavo  Yolmne  of  abont  600  pages. 

•TTILS  handy  volume  gives  suooLnct  but  full  information  concerning  every  word  likely  to  be  met 
with  by  students  or  physicians  in  the  course  of  medical  reading.  E<^pecial  care  haa  been  devoted 
tc>  making  the  definitions  clear  and  complete,  this  main  service  of  a  dictionary  being  expanded  to  include 
mncli  descriptive  and  explanatory  matter  under  headings  which  would  be  inadequately  represented  by 
a  definition,  however  full.  Thus  under  IHseo.'ies  are  given  iheir  cautMition,  symptoms  and  treatment; 
mider  important  Organs,  an  outline  of  their  structure  and  functions;  under  each  Dnig,  its  action,  uses 
and  preparations.  Exteu-Hive  tables  of  KacilH,  Mascles^  Arteries,  Vein.s,  etc.,  are  included  and  thepnmun- 
ciation  and  derivation  of  all  wurd.s  are  given  in  a  manner  to  be  rejulily  uuderHtot»d.  Each  page  contains 
mn  extraordinary  amount  of  matter  net  in  tvpe  of  great  cleame*  and  beauty.  In  every  detail  DuAN^S 
Medical  Dictioivmj  has  been  planned  to  furnish  to  the  Htudent  a  standard  guide  to  medical  terma  on  a  level 
with  the  existing  advanced  condition  of  the  medical  Hciences. 


The  National  Medical  Dictionary, 

IKCLUDINO  ENGLISH,    FRENCH,    GERMAN,    ITALIAN   AND   LATIN    TKCHNIUAL  TERMS  178ED   IN   MEDICINE 
AND  THK  COLI^TEBAL  SCIENCES,    AND    A  SERIES  OF  TAflLl«  OF  USEFUL   DATA. 

By  JOHN  S.  BILLINGS,  M.D.,  LL.D.,  Edin.  and  Harv.,  D.C.L.,  Oxon., 
Mrmhrr  o/"  the  Xational  Aeademjf  of  Scimces,  Surycon  U.  S.  A.^  fJc 

In  Two  very  Handsome  Royal  Octavo  Volumes  containing  1574  Pages,  with  Two  Oolored 

Plates.    Per  Volume— cloth,  $6.00;  leather,  $7.00;  half 

Morocco,  marbled  edges,  $8.50. 

For  mle  hy  nubsaiptian  only.      Sperimcn  }xigej^  on  applicalion.      Addreag  the  PvbliahcTn, 


tt»  scope  !■  one  which  will  at  once  Niti«fy  the  student  and 
meet  all  ihe  reqolivmenu*  <if  the  mwilcal  pHM'titiom-r.  The 
work  li«  remarkable,  t<»f>,  fv>r  its  fuhn-i*.  It  nresents  to  tbo 
English  rewler  b  thorouelily  wietilifle  mfwle  of  Jif-quiHiiir 
a  rloh  vwabular>'  and  oflert  an  accurate  and  ready  aieuns 
of  rt'ftrenre  in  j'<'>nsnlf inK  works  in  any  of  Jhe  Ihree  rondem 
cootin«:'ii)Hl  liiiiKnH«<^s  which  art  richest  in  me<li<'al  lil«"rn- 
ture.  Apflrt  fn  jni  tlir  Ujiindlesn  stores  of  Information  whlrh 
may  be  gaincl  t«y  tlie  Ktudy  of  a  good  dlctioimr}',  one  is 


enabled  by  the  work  under  notice  to  rea/l  intelligently  onjr 
technical  trealine  in  any  of  the  fonr  chief  inixleni  huiKUMKee. 
Thutv  eanuot  be  two  uplnions  an  to  tlie  lurrt-at  value  and 
usefulness  of  thL*>  diitionary  a.«  a  bo«jk  of  ready  n-ferenee 
for  all  frf'rt«<  «fid  (•Hifflltiiin*  of  medical  luen.  S<>  far  h-h  we 
have  K  *  '  siihjiM'l  hH.i  liei.'n  itniititd,  and  in 

r«<|M.  :  '.  will  1*  found  distiiirlly  KUfiertor 

loan.  ct  publlhibed.— 77i«  Lo/uion  Lance/, 

Ajirii   >.  I'M 


Hoblyn*s  Dictionary  of  Medicine, 

A  Dictionary  of  the  Terms  Used  in  Medicine  and  the   Oollateral  Sciences.     By 

Richard  D.  Moblvx,  M.  D.  Revise<i,  with  uumeroim  additions,  by  Ihaac  ILws,  MJX,  late  Editor  of 
the  American  Journal  of  the  Medical  .Sciences.  In  une  large  royal  I2mo.  volume  of  520  double-columned 
pigea.     Cloth,  $1.50;  leather,  $2.00. 

lea  Brothers  A  Co.,  Pubh'ahers,  706,  708  &  710  Sansom  Street.  Phi/ade/pht'a. 


KEW  (21ST)  EDITION.    THORUUGHLV  REVISED.    JUST  READV- 


DUNGLISON'S    DICTIONARY 
OF  MEDICAL  SCIENCE. 

CONTAINING   A    FDLL   EXPLANATION  OP  THE  VARIOUS  SUBJBCTRl   AND  TERS19  OF  ANATOMV,   PHVS|oL«»t, 
MEDICAL  CHEMISTRY,  PHARMACY,  PUARMAC0U70Y,  THERAPEUTICS,  MKDICIXE,  H  YOIKXE,  I»IKTXnt5s 
PATITOLOfJV,    eURCJERV,    OJ'HTttALMOLOGY,     OTOLOGY,    LARYNtJOLOOY,    DERMATOLOOY,    GXWgi- 
COLOGY,  OBSTETRICS,  PEDIATRICS,  MEDICAL  JFRISPRUDENCE    AND   DENTISTRY,    ETC,  UTT- 

By  ROBLEY  DUNGLTSOK,  M.D.,  LL.D. 

Late  Prafi«ior  o/  Tnntitutcji  of  Medidnr  in  thn  Jffferwn  Mudical  CblUge  of  Philndflphuu 

Edited  by  RICHARD  J.  DUNGLISON,  A.M.,  M,D. 
Ne-w  (21st)   edition. 

Tliorouglily  revised,  greatly  enlarged  and  improved,  "with  the 

PRONDNCIATION,  ACCENTUATION.  AND  DERIVATION  OF  THE  THIfi 

In  one  magnificent  imperial  octavo  volume  of  1200  pages. 

Cloth,  $7  OO  ;    leather,  $8.00. 

^HT8  great  medical  dictionarr,  which  has  been  for  more  than  two  genemtions  the  sUuxianl  o^  (W 
^  English-speaking,  race  is  now,  after  several  years  of  ince^Hant  labor,  iasued  in  a  thorouglilj  lerwi 
and  greatly  enlarf^l  and  improved  edition.  The  new  wonb  and  phrases  aggregate  44,00(},  mJ  Vf 
theroselveH  would  lill  n  large  volume.  Space  has  b«en  gained  by  the  excision  of  everything  «U^>|«^  ^ 
the  page  ban  been  muci)  enlnrjere^i  t^n  that  while  the  new  edition  containut  far  more  matter  thai  ^ 
predecessor,  the  whole  is  accommodated  within  a  volume  convenient  for  the  hand. 

The  revision  has  not  only  covered  every  word  but  it  has  resulted  in  a  number  of  lujj^naLt  -^.^ 
features  designed  to  confer  on  the  work  the  utmost  usefulness,  and  to  make  it  answer  the  uj.r^i  nij.i  >< 
demands  of  the  times. 

Pmnunciatwn  has  been  introduced  throughout  by  meant)  of  a  simple  and  obrioua  jiim^  ii 
phonetic  spelling.  At  a  glance  the  proper  sound  of  a  word  id  clearly  indicated  and  tlim  a  m^ 
important  de^dcratum  ia  supplied. 

Derxmtion  affords  the  utmost  aid  in  recollecting  the  meanings  of  words,  and  gircs  tb«  power  d 
analyzing  and  underHtanding.  thofM^  which  are  unfamiliar.  It  i^  here  indicated  in  the  cjmpleirt  maiiiMr. 
Greek  words  are  spelled  with  English  letters,  and  thus  placed  at  the  command  of  those  uniamiliar  wftfc 
the  Greek  alphabet. 

lycfinitu/wt,  the  essence  of  a  dictionary,  are  clear  and  full,  a  characterit<>tic  in  which  thb  work] 
always  been  preeminent.     In  tiiis  edition  much  explanatory  and  encyclo{iedic  matter  has  b€«t 
es^iecially  upon  snbjwts  of  practical  value.     Thus  under  the  various  DuHeaneA  will  be  fr»und  thciri 
treatment,    etc.  ;    under  I>rug8  their  doses  and  elTect**,    under  Pois<ming  the  symptonut,    tl 
antidote^,  etc.,  etc.     A  vast  amount  of   information  has  been  clearly  and  convenieatlx  ootMivand 
tables  in  the  alphabet. 

The  typography  ia  tlioroughly  in  keeping  with  the  excellence  of  the  Uierar}*  iuat<*rtal.  In  a  wd 
both  the  editor  and  the  publishers  have  felt  that  the  world-wide  reputation  uf  IhtTu/tiyrm'a  Jfiaiamrj 
has  rendered  it  iiicunilxmt  on  them  1o  ensure  that  in  it;^  reniiKlelle<l  and  enlarged  vIihjnt  it  ^HgnH  h* 
found  equal  to  all  that  the  student  and  practitioner  can  expect  from  such  a  wurk. 

tea  Brothers  A  Co.,  Publishers,  JOS.  708  A  710  Sansom  Strtst.  Phifade/phia. 


GRAY'S  A  NATO  MY.     NEW   EDITION, 


New  (ThirleenlhJ  Edition.    Ready  in  a  Few  Days. 

GRAY'S    AfJATOIVIY, 

IN    COLORS   OR    IN    BLACK. 


Anatomy,  Descriptive  and  Surgical. 

By  HENEY   GRAY,  F.R.S., 

LECrUKEli  ON  ANAT031Y  AT  ST,  UEOBOE's   HOSPITAL,  LOKDON. 

Edited  byT,  PICKERmO  PICK,  F.R.C.S., 
Air9«mi  to  and  Ledwrtr  on  Anatomy  at  Sl  Oeorgt^a  Hmpitnl,  Lmulon,  Ruminer  in  Anatomy,  Royal  College  of 

Surgeons  of  England. 

A  HEW  AMEKIOAir  FBOK  THE  THIETEEHTH  ESLAEQED  AHD  IMPEOVED  LOUDON  EDITIOI. 


In  one  Imperial  octavo  volume  of  1100  pases,  with  635  Ivge  and  elaborate  eagravins*  on  wood. 

Price  of  edition  with  illustrationB  in  colors  (aee  belowi:  Cloth.  ST-OO;  leather,  •S.OO. 

Price  of  edition  with  illustrationB  in  black:  Oloth.  86.00;  leather,  $7.00. 

O INCE  1857  6rajf»  Analomy  has  been  the  standard  work  used  by  student*  of  medicine  and  practitionen 
in  all  English-speaking  mce».  So  preeminent  has  it  been  amnn^  tite  many  works  on  the  subject  that 
thirtet'ti  editions  have  been  required  to  meet  the  demand.  Thitt  opjmrtunity  for  frequent  revisrious  has 
been  fully  utilized  and  the  work  ha**  thus  be«?n  subjected  to  the  careful  scrutiny  of  many  of  the  most 
dislinguiaherl  nnatomiats  of  a  generation,  and  thus  a  degree  of  completene*w  and  accuracy  has  been  secured 
which  is  not  attainable  in  any  other  way.  In  no  former  revision  hajH  ho  much  care  been  exercised  as  in 
the  present  to  provide  for  the  student  all  the  assiiitance  that  a  text-book  can  furnish. 

The  engravings  have  always  formed  a  dLstingui^hing  feature  of  the  work,  and  in  the  present 
edition  the  series  has  been  enriched  and  rendered  comidete  by  the  addition  of  many  new  ones.  The 
large  scale  on  which  the  ilUistrations  are  drawn  and  the  clearness  of  the  execution  render  them  of 
utKMpiailed  value  in  aflbrding  a  grasp  of  the  complex  details  of  the  subject.  As  heretofore  the  name  of 
each  part  is  printed  in  the  engraving,  thus  conveying  to  the  eye  at  (mce  the  position,  extent  and  relations 
of  each  organ,  vessel,  muscle,  bone  or  nerve  with  a  clearness  impossible  when  figures  on  lines  of  reference 
•re  employed.  Distinctive  colors  have  been  used  to  give  additional  prominence  to  the  attachments  of 
muscles,  and  to  the  veins,  arteries  and  nerves.  For  the  sake  of  those  who  prefer  not  to  pay  the  slight 
increase  in  ccv<i  necessitated  by  the  use  of  colors  the  volume  is  published  also  in  black  aloue. 

The  illustrations  thus  constitute  a  complete  and  spleiuFid  series,  which  will  greatly  assist  the  student 
in  forming  a  clear  idea  of  Anatomy,  and  will  also  serve  to  refresh  the  memory  of  those  who  may  find  in 
Ihe  exigencies  of  practice  the  necessity  of  recalling  the  details  of  the  dissecting-room.  Combining,  as  it 
does,  a  complete  Atlas  of  Anatomy  with  a  thorough  treatise  on  systematic,  descriptive  and  applied  Anatomy, 
the  work  will  lie  found  of  great  service  to  all  phynicians  who  receive  students  in  their  offices,  relieving 
both  preceptor  and  pupil  of  much  labor  in  laying  the  groundwork  of  a  thorough  medical  education. 

As  thLs  work  covers  a  more  extended  ninge  of  subjects  than  is  ciwtijmary  in  the  ordinary'  text-books, 
giving  not  only  the  details  neceasary  for  the  student,  but  also  the  application  of  tluxse  details  to  the 
practice  of  medicine  and  surgery,  it  furnishes  both  a  guide  for  the  leonier  and  an  admirable  work  of 
reference  for  the  active  practitioner.     A  few  notices  of  the  previous  edition  are  a|)pended. 


<'Ad  of  all 


A  work  wfiirh  t-  -    '    -' 
onaiiHtomy  thrio- 
In  tfiirh   Wniny  > 
UlustrBtlon  a!>  inoi ■   mi.i:i  > 
the  |irospecni.s.    It  would   u 
ItBatnre  wherein  Gray  vmi\<\  \<. 
needs  no  prophet  inw-cihat  iipi^-..nj.j  >■,. 
manv  years  to  fotne  to  hold  tho  first  i^imx'  n ; 
textbooks.    The  work  i*  inil>lisli«'*1  with  i.. 
I^atea.    It  ts  a  marrel  vf  bottk-cuakitig.— .J'i 
uoner  and  Neta. 


'  xiku  I     TT>e  mort  ptipulor  work  nil  anHtniny  ever  written.- t/ot»f- 
md    nat  of  the  Amrrioin  Mtdical  AMitcuiiion 
and  I     urny's"    Anninfft  b    ifie    inf»it    nmciOfirent    work    upon 

■ '      !i  *  t>cv«.-r  beitii  T    I  '    li.  '  iM  tlie  English  or 

•   — f'mr/JiH.'  tvs, 

i,'rx"«  to  the  j  IS  reotivlu^  the 

.iM.  uii  iiuuioiny  that  in  pu..:.rii.  ■•  *..  .uiy  la.ujfUHKe.— 
u<\  Medical  MovUilv. 

v'8  Btandjutl  Anatijiny  biu  been  and  will  bo  fur  yean 
,UK.     i'lr   I.  jk.t-book  for  BtadeutK.    The  l»«xik  needs  uuly  to  b« 
I  examined  to  be  perfectly  understood,— Jfedica/  Ptttt  qf 
I  WfMfrn  Next)  York, 


Lea  Brothers  A  Co.,  Publishers,  706.  708  <fi  7f0  Sansom  Street,  Philadelphia. 


Human   Monstrosities. 

By  BARTON  ('.  IIIR8T,  M.R,  and  GEORGE   A.    I'lEKHOL,    M.I).. 

I^t^eaaor  t^  ObslrtricA  in  ihf  Vniva-inhj  nj  Pro/assor  of  AtvUnmi/  ntul  Kjnhryrtl'^y  ta  th  ^ 

Pennjiylmnia.  Oniversity  oj  Pfixiisylvania^ 

Magnificent  folio,  containing  220  pages  of  text,  illiistratwl  with  123  ent?n*^'>"K^  JWitl  -^'  ftilUpur 
photograpliic  plates  from  nature.      In  four  parts,  price,  each,  :J5. 00.     Complete  work  jost  ready, 
edition,  for  sale  by  subscription  only.     Address  fhe  PubliMherfi^ 

We  have  tiefi>ro  us  the  fourth  anrl  ItLKt  ptirt  of  the  laleit  i  been  hitherto  no  comprehensive  work  om  the  t 
and  l)est  work  on  hnman  tnnnsin»sitl«*A.     This  r«irai>Iei»^    ~     .,  .    .  ..... 

one  or  the  masterpieces  of  .\m«rirrtn  mt'tliral  l,iteratiirv. 
Typf^graphlcally  and  from  an  Krlistit*  nUudptiint.  the  work 
l(»  unexceptionable.  In  this  Uu^l  and  final  volume  In  pn?- 
N'liifd  tJK'nj»«l  complete  bibliogrnphy  of  teratnloifiral  lit- 
eraiuiv  extmu.  No  library  will  U;  porapktv  wilhoiit  this 
mnirnificiinu  work.— Jowmai  of  the  Airiencan  Medicai  Ano- 
nnlion,  Miiv  f>,  1S0:1. 

It  Hill  t.iki  It-  |.lur«  as  astandard  work  on  teratology  in 
minli,  Mful  it  must  alwav.n  retain  the  honor  of 

tjf iim  '  kind  writleti  in  the  Rtijs'liish  lanyuagf. 

—  Tfif  I-  ■  .r.-mnml,  May  27.  \mA. 

The  :  'it  to  prasent  in  h,  ♦  oneiso  and  oon- 

venier  :  T<^Tutttlo|,'y  which theol*(elntinn 

tind  pi.i  lit  for  an  explHnal)t>u  And  <>lu.>«tH- 

cation  of  ttu-  yr  a  ^  -r  Mii.  niialieji  in  development  occ«.<!lonBlly 
met  with  in  medical  practice,    go  far  as  we  know  there  hasi 


EnKli.sh  liinjfuiijre.  th«  literature  of  the  BubJ«ct  I  .  _ 
lieiritf  sojitlereil  and  not  always  ea&y  of  acceaa.    TIm  L, 

of  111-'  uurk  Ifcr.ir*'  u>  li  iv.-   pliiivfJ    the   Encli^h-c-M 


Thi-- 
found  I'l 

stetrici*iii.  uu'l  l-jraioiui:!.-!,      r 
nn  olxtelrii-inn,  Hinl  an  emlirv- 
thli<  fact  makcj;  it  cerfuin  ili.it'f 
mical  fiides  of  thi- 
described.    The  b. 
value  to  the  Enjfli-:      - 
ifedieal  Journal,  April.  l^'iZ. 


..'^  mat  It 


Allen's  System  of   Human  Anatomy. 

A  System  of  Human  Anatomy,  Including  its  Medical  and  Sureical  Relations.   ^'^ 

Ihe  use  of  Practitioners  and  t^tudentsof  Mwlicine.      \\y  Uaubiwn  Allkn.  M.D.,  l'rofe«*>r  of  Fh>T»iol4<r 
in  the  I'nivcrsity  of  Penn^ylvimia.      With  iin  Itilrodiictory  Section  on  Mihtcjloirv  by  EI.  O.  ShakIosk 
M. D.,  Ophlhalmoloffii^t  to  the  Philadelphia  Hospital.     Comprisinjj  XI3  donhle-eoltimneii  4|itart<i 
with  380  illiLstratiouHou  lOS*  fidl-pnjuje  lilhosniphic  plate«,  many  of  which  are  in  colors,  and  241  «<ii^ 
in^  in  the  text.     In  six  Sections,  each  in  ajwrtfolio.     Price,  i>er  Section,  $3.oU  ;  alao  hound  ta| 
volume,  cloth,  $23.00  ;  half  Ku.-wia,  $25.00.     For  sale  by  subscription  only,     Addraa  the  J\/bU$ken, 

H olden *s  Landmarks,  Medical  and  Surgical. 

Landmarks,  Medical  and  Surgical.  By  Lutitkr  Holijf.k  F.R.C.8.,  Surgeon  u>  ft. 
Bartholoiuew's  and  iht  ronndlin^  I^o^pil:d•<,  I>t>ndon.  Second  Americjin  from  the  third  and  wriW 
English  e<lition,  with  ndditionj*  by  W.  \V.  Kekk,  M.D.,  Profesaor  of  Artistic  Anatomy  in  the  Pmb^ 
Academy  of  Fine  .\rt<i.     In  one  12rao.  volume  of  148  pages.     Cloth,  $1.00. 

Clarke  6c  Lockwood's  Dissector's  Manual. 

The  Dissector's  Manual.  By  W.  B.  Claiike,  F.R.C.S.,  and  C.  B.  LockwixiD)  F.&C&. 
Demonstrators  of  .Vnatomy  at  St  Bartholomew's  Hosjnta.1  Medical  School,  Jvondon.^    1 D  one  podaiNte 


12mo.  volume  of  396  pa^ts,  with  49  illtistrationa. 
Mnnuahf  page  30. 


Lunp  doth,  red  edges,  $1.60.     See  Studenii  A*v»  J 


Treves'  Surgical  Applied  Anatomy, 

Surgical   Applied   Anatomy.     By  h'KKDKuicE   Treves,  F.R.C.S.,  Senior  DteuMMnalsr  4 
Anatomy  and  .\.s.sistant  Surgeon  at  the  I.rf}ndon  Monpital.     In  one  pocket-sixe  12rao.  volotne  of  540 1 
with  tjl  i! I UHl rations.     Limp  cloth,  red  edges,  $2.00.     See  Studenbf  Series  Cff  ManuaU,  pag«  SO. 

Bellamy's  Surgical  Anatomy. 

The  Student's  Guide  to  Surgical  Anatomy :    Being  a  I>?scription  of  the  most  lap 

Surgical   Heeions  of  the  Human  B<Hly,  juid  intended  a.s  an   Introduction  to  Operative  tkiTgttr, 
Edwabd  Bki,lamy,  F.R.C.S.,  Senior  ALiBiiitant-8urgeon  to  the  Charing-Cross  Hospital.     In  oim  li 
volume  of  3(X»  p«jre^j  with  50  ilkistrationa.     Cloth,  $2.25. 

Wilson's  Human  Anatomy, 

A   System   of   Human   Anatomy,  CJeneral  and  Special.     By  Erasmus   Wri>»iis.   F.l 

Edited  by  \V.  II,  OonitKCHT,  -M.D.,  Profetwor  of  General  and  Surgical  Anatomy  in  the  Medicil  ColU 
of  Ohio.     In  one  lar^e  and  handaoaie  octavo  volume  of  616  pa^e^,  with  397  illuiitnitiuas.     CJoth.  $4  n6 
hatlier,  fi.'i.OO. ^_ 

Cleland's  Dissector,  ~ 

A   Directory  for  the   Dissection  of  the   Human   Body.    By   Johw    Cuauxnb  U.Vi, 

l*n^feiwor  of  Anatomy,  t^ueen's  CVdletre,  (Jalway.     12mo.  178  pages.     Cloth,  $1.25. 

HAKTSHORNE'P  UANI)-IMK*K  OF  ANATO^TY  AND  '  HORXKR'9  SPECIAL  ANATOMY  ASP  „_ 
pmrSK  )LOiiy.  .9etH>Qd  edition,  revised.  l2mo„  310  psifus.  Eighth  edition.  In  two  octavo  volutOM  of  1007  I 
220  woodoute.    CliHb,  ft .75.  |  320  woodcuts.    a.>th.  WOO 

Ua  Broth»ra  A  Co.,  Publishers.  706  708  &  710  Sansom  Street.  PfiHade/phia. 


Draper's  Medical  Physics. 

Medical  Physics.  A  Text-book  for  StudenLs  and  ['ractitionera  of  Medicine.  By  Jons  C. 
Draper,  M.D.,  LL.D.,  Professor  of  Cheiui-strv  ia  the  ITniveixity  of  the  fity  of  New  York.  In  one 
octavo  volume  of  734  pag«»,  with  376  woodcutsj  mostly  origiuaj.     Cloth,  ^4.(X»! 

WhUe  all  enlightened  pbjrHlciiuw  wUt  ugne  that  a  knowl- 
«d^  of  phvBtcs  is  desirable  for  the  meaical  student,  only 
thfiKe  actuiuly  ennruged  in  the  tctu'hUiK  of  the  prinmr>'  kuI>- 
jccts  t'An  tie  fully  aware  of  the  dlftirultitw  eiirovinlervd  by 
student*  who  attempt  the  rtiidy  of  thi'.st-  huhj«'ri>i  withuut 
II  knowletlpu  of  eiltior  physics  or  L'heraifttr>-.  Tht*e  ans 
eAiw<>tally  fell  by  the  tvm'tivr  of  r)hysloli>Ky 

It  ib,  huwevcr,  Imjxifesiljle  fur  him  to  im'fiart  a  knnwledee 
4»r  the  unkUi  fiicti  of  lib  subject  ami  (■stablb^h  ihem  by 
Tvai*oii>trmilexperimeiUnl  detnori.«tmtion.  ami  at  the  Kame 
liiru:  undertake  to  teat-h  nb  inUio  the  {iniu-ipk-^  of  chem- 
istry or  phvsicn.  Tletii^e  the  UesirabilUy,  we  nu»y  say  tlie 
neccsbity,  f>ir  some  such  work  as  the  present  one. 


No  nmn  in  Amerioa  wa*  better  fitted  than  Dr.  r>mper  for 
Ih**  tnsk  he  iindertixjk  and  he  has  pt^DVided  the  student  and 
r  of  rae«licine  with  a  volume  at  once  rvudable 
,li.    Even  totheftndent  who  has  ^otne  knowi- 
-i(^--  thK  \nyi>k  is  uM^rul,af«it  Hhow»  liim  it^ap- 
|iinuuoii- 1      '  iitn  that  lie  has  ohow-n.     Dr.  Dm  per, 

as  an  old  t-  ,  well  the  diffit-ultkw  to  hie  encoun- 

tered in  bnn  !>i<^-t  within  the  ).;^ru»p  of  the  aveni^ 

Mudeiil,  ami  iii-ii    iik  tiiv*  titur«?<le«l  t«o  well  prcrves  once 
more  that  ttie  mnn  to  write  for  an<l  examine  students  is  tbe 
one  who  hai*  taujfht  and  is  teachinj;  them.    The  book  bi ' 
well  printed  and  fully  illustrated,  and  in  every  way  de- 
sen'eH  Kmteflil  rveoffniiion.— Jfonfreo/  Med.  Jour.,  July,  18B0. 


Chemistry  and  Physics,  cioth,  $1.00.  »ee  The  stwkm^  Quiz  serUs,  p»ge  30. 
Power's  Human  Physiology. — Second  Edition. 

Human  Physiology.     Ky  Hekry   Power,  M.B.,   F.R.C.S,,  Examiner  in  Physiolog^f,  Royal 
is  of  Englaini.     Second  edition.     In  one  12mo.  volume  of  509  pages,  with  68  iltustra- 


See  Stivieni^  Sfriiji  of  ^fanufIls,  puge  30, 


( .ollege  of  .Sur;peons 
tions.     (loth,  11.00. 

Robertson's  Physiological  Physics. 

Phyaioloncal  Physics.  By  J.  M<:<iRK**OR  Robertson,  M.A,,  M.E.,  Muirhead  Demonstrator 
of  Physiology,  luiversity  of  (Jla-ngow,  In  one  12mo.  volume  of  537  pages,  with  219  iilustrationa. 
Limp  cltiih,  If 2. 00.     See  ^S^udtiU^^  Serie^i  of  Manuals,  page  30. 

The  title  of  this  work  MifTiHently  explairu  the  nntiire  of   experiments.    It  will  be  found  of  frrcat  valuo  (• 
it^rotitefjtft.    It.-  ■  !■>  a  nmnuul  f<ir  the  student  of    tioner.    It  l;«  aejin'ftilly  pr^-pjtred  l>onk  of  n 

tnetlicine,  an  an\  !ext-b<x)k  in  ph.\>iolt»)f>".  and    and  nc-curate.  imd  a^  mich  we  heartily  - 

it  would  fit-  pan.'  il  us  it  i,niide  to  hi>.  lalK»nilory  I  Journal  n/ (/i€  American  MntUxU  AuocUUio*^ 


the  practi- 

■  -iiK-iee 
It.— 


Daiton  on  the  Circulation  of  the  Blood. 

Doctrines  of  the  Circulation  of  the  Blood.  A  History  of  Physiologicjil  tipinion  and 
Discovery  hx  regiird  to  tire  t'irculalion  of  the  Blo^xl.  By  JoHK  C.  Dalton,  M.D.,  Professor  Emeritas 
of  PhvsioloKj-  in  the  t  ollege  of  Phvsicians  and  Surjjeons,  New  York.  In  one  hantlsome  12mo.  volume 
of  293"  pages.'     < loth,  $2.00. 

Dr.  Dalton's  work  ia  the  fruit  of  the  deep  research  of  a  i  of  olden  times,  who  laid  the  foundation  of  the  maj^nificent 
cultured  mind,  and  to  the  busy  practitUwer  it  cannot  fail  to  I  temple  of  medical  science  as  it  now  stands.— AVu'  Orleaiu 
be  a  sourcB  of  iwitruction.    It  will  inspire  him  with  a  feel-    Mtdieal  afwi  Surgleai  JourtuU,  Aug.  188&. 
iog  of  gratltode  and  admiration  for  thaw  plodding  workers  I 

Bell's  Comparative  Anatomy  and  Physiology. 

Comparative  Anatomy  and  Physiology.  By  F.  Jeffrey  Bell,  M.A.,  Professor  of 
Comparative  Anatomy  at  King  s  College,  London.  In  one  12mo.  volume  of  561  pages,  with  229  JUustra- 
tioiii*.      I..imp  cloth,  :?2.0<}.     See  Studaitjf   Series  of  J/«n«a/j*,  page  30. 

The  manual  is  piei^mlnently  a  stndent'it  book— clear  and  {  On  the  whole  we  (Consider  it  the  bewt  work  Id  existence  In 
simple  in  lanimage  and  arrangement.  It  is  well  and  the  English  latifiuute  to  place  in  the  hands  of  the  medical 
abundantly  illustrated,  and  is  readable  and  Interertin*.  \  attxd^aC—Bri^^ Medieo-Otirt^riflcaU  Jowrnat.  iiaxch.  1886. 

Ellis'  Demonstrations  of  Anatomy.— Eighth  Edition. 

Demonstrations  of  Anatomy.  Beini;  a  Guide  to  the  Knowled^^e  of  the  riuman  Body  by 
Dissection.  ByiJEORUK  ViNKU  Ellls,  Emeritus  Profeswir  of  Anatomy  in  Cuiversity  College,  London. 
From  the  eighth  and  reviseil  London  edition.  In  one  very  handsome  octavo  voluime  of  716  pages,  with. 
249  illusirattons.     Cloth,  H. 25  ;  leather,  fo. 25. 

Roberts'  Compend  of  Anatomy. 

The  Compend  of  Anatomy.  For  use  in  the  disBecting-room  and  in  preparing  for  examina- 
tions. By  John  B.  Roberts,  A.M.,  M.D.,  Lectitrer  in  Anatomy  in  the  University  of  PemMylvama. 
In  one  ItJmo.  volimae  of  196  pages.     Limp  cloth,  75  cents. 


Wohler's  Outlines  of  Organic  Chemistry.    Edited  by  Frmo.    Translated  by  Ira  Hemsen, 
M.D.,  Ph.D.     In  one  12ma  volume  of  550  pagei.     Clolh,  $3.00.' 


LEHMANN'S  MANUAL  OF  CHEMICAL  Pff^'STOLOnY. 
In  one  octavo  volume  of  827  pufe'en,  with  II  illustrutionsi. 
aoth,  JQ.25. 

CARPENTERS  III'MAN  PHYSIOLOGY,  Edited  by  Hehiy 
Power.    In  one  octavo  volume. 


CARPENTER'.^  PRIZE  ESSAY  ON  THE  ITSE  AND 
AwriiE  OF  AiixtHOLn;  LiQfoR.s  i.h  Health  asi>  IitsEA.8K. 
With  explanation*  of  »clentilic  wortls.  hamall  12mo.  178 
pages.    Clotb,  60  cents. 


Lea  Brothers  A  Co..  Publishers.  706.  708  A  710  Sansom  Street.  Philadelphia. 
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Foster's  Physiology. — Fifth  Edition. 

Text-Book  of  Physiology.     Hv  Mi<  H\i:r,  Foj^ek,  M.D.,  F.R.S.,  IVeiwtor  in  PhystokiKTi 
Fellow  of  Trinity  (.'ollesr<?,  t'anibridgc,  Enelaiul.      New  ilourth)  and  enlarged   Amerifsuj   from  the  f 
and  revised  English  edition,  with  notes  and  additions.     In  one  handsome  octavo  voluiue  of  1072  i 
with  282  illustrations.     Clolh,  ?4.50  ;  leather,  $5.50. 

There  can  be  no  flouht  that  thix  text-tjook  continnes  to  ;  to  mwl  •h*'  want*  of  junior  ptu.iiP.nn>  i»l-o     Thl»  f»«eiprf  J 

lead  all  otfu^TK  in  Ihi.'  Enj^liih  iHnKmujv.      Althou^rli  tlie '---■■'    ■->-•'-     -  -     -    »  :  ;    ..  t  .. 

work  of  the  American  e<  J  it*  >r  in  former  e<liii«iiis  has  Xm-vn  l»y  ^ 
the  author  largely  uilopwil  in  a  mtxiiHorl  fnrra  in  thl«i  re- 
Ti^^lnn,  iimoh  xva-  Mill  k'ft  to  i»e  ilono  by  tin-  editor  to  nMKler 
the  work  fully  adnptci  to  tJie  wuntsof  our  Araericnn  Mo- 
•k'nt-i,  so  that'liie  American  eflUion  will  undoiibte«iI>' con- 
tinue to  siipply  itie  raiirket  on  thi-Hsirte  nf  ttie  Atlrtntic.  The 
»vork,  owin^i  to  itx  enormous  siile.  in  DtTennl  at  *in  extremely 
low  price.— itfrdira/  nvd  Snrqtcnl  Hqmrlrr,  Jan.  <»,  is»r2. 

Ut.  FiK'tcrtfiinquestionablv  the  l<n  1"   ■  '■••  ■'■  h  <]X'&klnp 
piiyiHiol<<i><t  of  t4i-<l4xy.    In  ft*  Mri^'i  ihib  work 

Wfw  intended  princiriiilly  for  Hdviiip  md  it  was 

not  fully  uppreciated  in  America  uiit.l  iv  .4.-1.1  .^ ltd  enlarged 


now  presented,  the  jxpiilariiv  of  iti. 

it.H  publiciition  nt  an  extremely  low  ■ 

the   Amerlciin  student   hjix   (jn     • ' 

Kiii;li>h  enrifrere.    It  in  in  e%v  r 

id(-<d   lext-Ux^k.    The  Huthor  >4i  gtt^  % 

thoroUKhly    practical   and    eoiii  inmiiii,-    n>-i^tunt  of  ^ 

wclenix*.   The  work  Is  admirably  oiiU  f^^P^CAUy  tila 

—SoiUhfrn  Practitioner,  Dec.  laiJl. 


its*  vtmatt 


Dalton's  Physiology. — Seventh  Edition. 

A  Treatiae  on  Human  PhyBiology.  Ife^igned  for  the  use  of  Students  and  Pnu?titim>m  oT j 
Medicine.  By  John  C.  Dalton,  M.D.,  Professor  of  Thysiolopy  in  the  College  of  Phy^ciAfln  «wl  i 
Surgeons,  New  York,  etc  Seventh  edition,  thomii^hly  reviHe<l  and  rewritten.  In  one  x*erv  handaoor  | 
octavo  volume  of  722  paj^res,  with  2.i2  Iwautiful  eoffravings  oil  wixjd.  t'loth,  $5.00  :  l<>atber,  ^i.0(>. 
Prom  the  first  appearance  of  the  l>f«ik  it  hiui  Ivvn  a    been  In  any  dotibt  ojs  to  its  sterling^  worth. — .V.  Y.  M 

Pnjfi^xs^kr  I>ttU<in's  weU-km*WQ and  ih-^-- 
work  has  loii(f  pH.<«ied  the  Htoce  at 
viewed  in  the  or^linarjr  wa»e.    Ttie  ■ 


favorite,  owing  as  well  to  the  autliur's  n?nown  u«  an  oral 
leacJwr  as  to  the  charm  of  simplicity  with  which,  m  a 
writer,  he  always  Mic("ve<is  in  inventing  even  intricate  huV>- 
Jeetn.  It  mifit  tie  pni(  itiylnir  to  him  to  tiLeerve  the  lVe*^iieiicy 
•with  which  hlri  work,  written  forstudentaand  practltionen*, 

L  1b  quoted  by  other  writers  on  physioli»)L!y.  This  fact  attest* 
U»  vahie,  and,  in  preal   nieiixitrv',  its  oriffimility.    It  n«iw 

I  needs  no  such  seal  of  anprolmtion,  however,  for  the  thou- 
ttmdB  who  have  studied  it  in  itj^  various  editions  have  never 


for  the  medical  practuloner,  «.'' 
LhfiK!  bmnrhesi  of  ph\'siolo(ify  \\ 
on  the  ditiKnoxL*  anA  treatin* 

one  which  we  ciin  highly  reco:u . 

l>ublin  Joumai  of  iSediecd  Sdeneet,  Feb.  l«a. 


wamoaHtrnt 

;-«.    TbewMta 
^1  ournadea 


Chapman's  Human  Physiology. 

A  Treatise  on  Human  Physiology,    Ky  Henry  C.  Chapman,  M.D.,  Profeasor  of  IxMdta 
of  Medicine  in  the  Jetlerson  Medical  Colk'i;e  of  Philadelphia.     In  one  octavo  votutne  of  91^  P^fpea,  widb  j 

GOo  en«:ruvinju««.     Cloth,  $5..^  ;  leather,  ?li..*»0. 


Mftttere  which  have  a  practical  hearing?  on  the  practic*  of 
medicine  are  hiddly  expre^s-i'd;  lechnical  iimtterH  are 
given  in  minute  detail ;  elalmrHte  directioas  arv  .ntiiteil  f<»r 
the  jMiidance  of  students  in  the  Inlioratory.  lu  every  respect 
the  work  ftilfils  its  promise,  whether  us  a  complete  treatise 


for  the  ^t^^dent  or  f 

complete  that  he  !i 

lind  entertainment 

reference.— A'ortA  Oir<j'\nn  MrdicQl  Joumai,  Nut.  iasT- 


Physiology.     Cloth,  $1.00.     See  Tlie  Sfudntiif  Qua  Seritx.  pajje  30. 

Schofield's  Elementary  Physiology.— Just  Ready. 

Elementary  Physiology   for   Students.     By  Alfiiki>  T.  ScnoriELn.  M.D.,  Lai« 
Physician   I.,oudtin   Hospital.     In  one  l2nfto.  volume  of  380  pngeH,  with  2*27  enffrarings  «nd  2 
plates  containing  30  ligures.     Chttli,  %?2.»XJ. 

This  volume  1^1  ticUliernmr*:' nor  less  ihati  ■ie'*.  '  amitufcmenl  is  nuniral  m. 

It  L-*  mtjt^t  likllfuUy  piit  t<«e(horand  a  vii-  ,ij4    (ire  iii\incr<Mis  and  well 

Is  coverttd.    The  lan^ruHin'   i'   clear  and    i-  ihe  i  U'Coiii.- jmpular.     Thf  M' 


Frankland  &  Japp*s  Inorganic  Chemistry. 

Inorganic    Chemistry.     By  K    FRAyKi^\sD,    D.C.L,,   F.R.S.,   TVofe*or    of   CltemiflitT 
the  Normal  bchtnd  of  Science,  Ivoudou,  and  F.  R.  Japp,  F, I.C.,  ,\j«i.>*tant  ProfessJor  of  ChemiMtrf  ia  U* 
otil  of  Science,  London.     Jn  one  handsome  octavo  volume  of  ti77  pagen,  with  51  woodeutoaaA 


Normal  Schot 

2  plates.     Cloth,  §3.75;  leather,  ^-l.'o. 

ThiM  work  should  ^uperHede  other  work.s  of  its  clavs  in  the  i  that  their  chemical  knowledk-v  i 
meKlical  colleuw.  It  w  eertainlj"  lM_'iter  adai)te<l  than  any  '  well  to  r^tiidy  this  work  The 
work  upon  chemistry  with  which  we  are  acquainted  to  '  tlons  are  macle  «o  plain  that  tlx..  ,.-  ,...  .i..„.  i»*4>  ^ 
impart  that  clear  and  ftill  knowle^tge  of  the  fclenee  which  «tandinif  them.— Ownnnn^i  itidiant  ^nra.  Jmuttarf, 
student-"'  of  medicine  should  have.    PhyHlcianfl  who  feel 


waaOaAt 


Clowes'  Qualitative  Analysis.— Third  Edition. 

An  Elementary  Treatise  on  Practical  Chemistry  and  Qualitative  Inorganic 

Specially  adapted  tor  use  in  the  l^dionitorics  of  Scfiooh  inui  ('olletcc'..  and  by  He^nners.  l',v  FuAVt 
CtAivrh>,  l).Sc.,  London,  Senior  S«Menoe-M.inter  at  the  Uigh  Schfwd,  Newrti-stle-under-Lyme,  rtc,  Thiri 
Auierican  from  the  fourth  and  revLseil  English  e<^lition.  In  one  12mo.  volunje  of  387  pturra,  with  o* 
Uluslratioiis.     (lotli,  ?;2  .)0. 


CI-A!«ES"H  ELEMENTARY  QUANTITATIVE  AX ALYSIS. 
Traiu>Uiivl,  tvlth  notes  and  additions,  by  Edgar  F.  Smith. 
Ph.D..  As^blant  Pnjfetwor  of  Cberaiftxy  In  tlie  Towne  Helen- 


tific   School.  t'niverrilT  of  Penimvlvanla.    Id  „ 
volume  of  iSH  tmg&>,  with  36  iUusLcatluua.    CUjUi, 


Lea  Brothers  A  Co..  Publishers.  706,  708  &  710  Sanaom  Street  Philadtfphia. 


CHEMISTRY— {Continued). 
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Simon's  Chemistry. — New  i4th)  Edition.     Just  Ready. 

Manual  of  Ohemistry. 

A  Texl-book 

Professor  of  * 

the  M«T)*land  i_oiJeg<?  oi  riiamiacy.     i>ew  (lourtii)  edition,     in  ono  nvo.  volume  of  4l»U  piiir«*, 

44  woodcuta  and  7  colored  plates  illustrating  56  of  the  most  important  chcmicail  tests.     Cloth,  ^3.2o. 

A  wrork  which  rapidly  vai»e»  to  its  fourth  wiition  noe<l«    value.    Sin^h  it  Yuv-  pTove<l  in  \\w  \fasx,  nnd  the  author  hns 
no  Airther  proof  or  hnviu^  achieved  ii  Kuecwef.    Iti    tlie   ncotiniinKly  ijeen  enabled,  thmiiL-h  ftvivient  and  thorough 


pre!»eut  casse  the  I'luimx  t«  iHVor  an?  obvious.  Kmnnatinjf 
irti0)  an  experienced  teacher  of  medical  And  pbAnunceiuiral 
Ktiiaents  the  volume  is  flc*«ely  adapted  to  their  Lfvii>>. 
Tlii^  \a  «hown  mu  only  by  the  carefm  i^election  and  flear 


revisions  to  keep  hLs  worjc 
pro^reswof  it«»^<-ienit!  iin<l  tli. 
lion  — A'aimtw  Citii  Mdicnl  //*  . 
The  (ippeanince  within  a  v« 


touch  wiUi  the 
-.  of  its  preM:nta- 

ir  ni   :(n.tiher  (the  fourth) 


pnwentation  of  its  wibject  miitter.  but  by  the  colored  plates    edition  ol  Pn»fess4ir  Simon's  work  indie^tt-*  that  va\i  fas'or- 
of  reactions  which  form  a  unique  ferttnre.    Every  teacher    able  opinion  <if  the  work  eih  HlPeiMly  expre««Hl  i<»  ■•hnred 


will  appreciate  the  wving  of  hi!<  own  time,  and  ihe  advan- 
tage)* iiccruinK  to  the  laiudent  from  a  penoAnent  and  ac- 
curate Ktnndanl  of  comparison  for  testn  depending  on 
Colore,  an«l  frequently  up*jn  their  changes,    to  the  prac- 


ix»tli   i»y  teachen*  and  students.    The   nh; 
reprcH-nrimj  cotor-reactiona  and  colored 
iiriiviicrtlly-pro<1urvd  ilhiRtrntlomi  U  attr>ii 
fail  Ut  b»ecumo  part  nf  an  object  lesson,  st>  ii< 


titiouer.  who  is  likely  U>  »«  confron».«fd  at  any  time  with    succe*nil  Mmly  of  chemi>iiry.     It  can  IwjMid  to  rank  with 


imfxtrttint   [latholoKieal  or  toxii-olin^ioal  tjuestioQ-s   lo    tie 
MMwered  by  the  Ua.t-tube,  the  volume  wili  \nt  of  the  utm«<t 


the  tH*l  text-t>o«jb>on  pbarmai-eutlc  anM  medical  chemiaLry 
in  this  countr)-.—  The  Medical  A'euw,  July  'i;,  1««, 


Fownes*  Chemistry  .—Twelfth  Edition. 

A  Manual  of  Elementary  Clienustry;    Theoretical  and  Practical.    Br  OEoaoB  Yovrsra^ 

Ph.D.     Embodying  Watts'  I'huwnl  un*l  Iiuirganic  ChemhUrti.     From  the  twelfth  Engli(*h  edition.     In  one 
large  12mo.  volume  of  ICKil  page?*,  with  108  etigniving»  and  a  colored  plate.     Cloth,  |i2.7o  ;  leather,  $3.25. 


Fownes'  ChtmWry  hax  been  a  standanl  texVbook  upon 
chemlfltrv  for  manv  year*.    Its  merit*  are  very  ftiUv  known 
by  chemlsta  and  phj^rteirtn*  <-v<t\- whm-  in  tlif^  couhtrv  and 
in  England.    A«  the  k<  i 
of  new  dlMwveries,  th>' 
it  abreast  of  the  times.  1 
as  a  lext-book  with  niL-ncai  i-:u.ii-ui>. 


trtated  AiUy  ;  Heat.  Ll^ht  and  Kb- 
netij'iii.    The  iulluentv  exerted  by 
artjoii  npon  healtli  unl    it-i  rise,  <  i- 
he  uiakinj;  '  tant  kind,  and  .Mi 
iu*  to  kei-fi    tioner.    We  can  > 

text-lnvikiiuponrii  , 

Oct.  188.7. 


1  it#  position 
111  lilts  work  are 


ilinjjMn«- 
(  i-hemical 

-t  imyjor- 

llCti- 

.V<r«e», 


Attfield's  Chemistry.^Twelfth  Edition. 

CJhemifltaTi  General,  Medical  and  Pharmaceutical;  Including  the  Chemistrjof  the  U.  8. 
PhariniicopfciiL  A  Mnnual  of  the  General  Principles  of  the  Science,  and  their  application  to  Medicine 
and  Pharmacy.  By  John  Attfieli>,  M.A.,  Ph.D.,  F.l.C,  F.R.S.,  etc.,  Professor  of  Practical 
("heniistry  to  the  Phnrmacentical  Society  of  Great  Hritain,  etc.  A  new  American,  from  the  twelfth 
English  edition,  i*pecially  revised  hv  the  Author  for  America.  In  one  handfjome  rovtd  l2mo.  volume  of 
782  pages,  with  88  illustrations.     Cloth,  |:2.75;  leather,  $3.25. 

Attfleld's  ChemWrt/  it  the  mort  popular  hook  amon^  stu- 1  ma^a  of  well-arranKed  information  that  it  will  always  nerve 
denlA  of  medicine  ami  fiharmacy.  This  fiopularin  rot  •  ii>  n  huiih-  lxx>k  of  reference.  He  does  not  allow  any  un- 
npon  real  merits.    AttHela's  work  combLiu's  in  t!  r!iowle<lj{«  to  slip  Into  his  l«»ok  ;  hid  loin;  years 

manner  a  clear  eXF»o~itlon  of  the  theor>'  of  oh.  x-  tiave  prrnluced  a  work  which  i*  tKJtli  ^^ciriitiflc 

tb«  pratlical  application  of  this  knowledge  loll,  i  i  .  al.  and  which  shut*  out  evervthintf   In    Uie 

deaUncB  of  the  physician  and  pharm«cl»-t.    His  L..!uk  i^    luiCuii:  uf  a  suwrtluitv.  and  tlierein  lies  the  necrel  of  iu 
precisely  whut   the   title   claims   for  it.    Tlio  admirable  _../..•.  ... 

arrangement  of  thv  text  enables  a  reader  to  ijet  a  urKxi  idea 
of  Chemtstrj-  without  the  aid  of  experiments,  and  airaln  it 
is  a  gxxjd  laboratory  guide,  and  fiiuilly  it  contoliui  such  a 


hucce-s.«.  Thi.s  lait  e<lition  shows  the  marts  of  the  latent 
prf«rrew  mewle  m  chemLstry  and  chemical  teaching.— jN'rw 
Orteam  Medical  and  Huroieal  Joumat,  Nov.  1889. 


Chemistry  &  Physics,   cioth,  $1.00.   see stud^ntif  Qui, sei^  page m. 
Bloxam*s  Chemistry.— Fifth  Edition. 

Chemistry,  Inorganic  and  Organic. 

King  a  Cnllege.  l^indon. 
one  octov 

Comment  fr«»tn  us  on  this  slandanl  work  ii*  almost  raper-    that  chemistry  is  a  hard  study.    Much  attention  i.i  paid  lo 
fiumis.  ^  It  diflirs  widely  in  scope  and  aim   from  that  of   exiierimental  inifirMfi'm- of  "chemical  prineipleM  and  pbe- 

'  ■■  n<lu<-tinE  the!<»  experimcntj?. 
•  m  it  has  always  held  lui  otic 
,  d  chemistry  in  the  Eogliah 


By  f'KAKi,JiH  L.  Bloxam,  Professor  of  Chemistry  in 
"nlleg'e.  l^indon.  From  the  tilth  Ixbtidon  e<lition,  thoroughly  reviMod  and  much  improved.  In 
k-o  volume  of  727  pages,  with  2'J2  illuHtratiooj^.     Cloth,  $2.U0':  leather,  $3.00. 


Atifiild,  and   in  Us  way  i»  e<jua!ly  Ijevr  ■     -  •■   '  th     It  noinena,  mi  t 

adopl.H  the  mcist  dir^-ct  methrMl*.  in  Ptaiii  riiltv,  The  tjoolt  i^ 

hyjJotheM's  and  facts  of  the  M'iencv.    ItK  l.i  tiT<>  of  the  Jjesi 

and   hiciil,  ami  it*;  arnani^meni  of  miiiui   i--.  ii>;;,cal  in  language.— i 
ie<]uence  that  the  student  never  has  occasion  to  complain 


Luff's  Manual  of  Chemistry.— Just  Ready. 

A  Manual  of  Chemistry.  For  the  use  of  Student-s  of  Meilicine.  By  .\iiTHtrB  p.  Luff, 
M.D.,  B..Sc.,  I/e«'tnrer  on  Me<Jical  Jurisprudence  and  Tojcioological  CheraL<nry,'  St.  Mary's  Hoapit-il 
Mcflical  School,  London.  In  one  12mo.  volume  of  o22  pages,  with  36  engravings.  Cloth,  $2.00.  See 
Stiuii-nttf  *ScrjV.«  r>f  Mnntuil*,  page  30. 

Greene's  Medical  Chemistry. 

A  Manual  of  Medical  Chemistry,  For  the  use  of  Student*.  By  William  H.  Gresme, 
M.D.,  I^emotLMtraior  of  Chemistry  in  the  Medical  Department  of  the  I'liiverstty  of  Pennsylvania.  In 
ooe  12mo.  volume  of  310  pages,  with  74  illastrations.     t  loth,  $1.75. 

L9a  Brothers  A  Co..  Publishers.  706.  708  A  710  Sansom  Street.  Philadelphia. 


Vaughan  &  Novy  on  Womaines  and  Leucomaines. — 2d  Ed. 

Ptomaines,  Leucomaines  and  Bacterial  Proteids;   or  the  Chemical  Fa^'^^-  >"  the 
Causation  of  Disease.    Hy  Vicnou  ('.  VAucmAN,  Ph.D.,  M.D.,   Profes^wir  of  PIj  rjj 

Pill  ljoli>^iatl  (lu'miHlrv,  and  A.'<«MHuate  Profewnr  of  TherapeiUics  aiid  Materia  Motlica  in   i  -itt 

of  Mioliigau,  amd  Fkkoekick  <i.  NovY,  M.I).,  Instructor  in  Hygiene  and  Phy«»iolo>fical  <_ bvmistrr  w 
tha  L'niversity  of  Michigan.     New  (second)  edition.     In  ono  12rao.  volume  of  'MO  poge^i.     Clolb,  flii 


Tbw  >Kx>k  is  one  lh»l.  is  of  iho  greatest  lm}X)rtan«'e,  nnd 
the  nHxiem  ph>-siciHn  who  arcepu  Iwicifriul  tMUiulnjO'  1 
oannoi  hnve  ii  complete  knowle<lce  of  thl.H  «ijbjec'l  nnles-*  ! 
tie  huji  carefully  peni«j«l  it.  To  the  to.vieoU«gLst  ihe  miI> 
JL-ci  is  alike  of  great  import,  tm  well  m  to  iht>  hy^'ieni^t  lind 
Miiitiirian.  It  containx  irironuuiion  wliieh  i«  um  fu/^ilv 
«>hiaiiiHl  eL«ewhort,  atul  whi'-h  is  of  n  kind  that  no  inctl- 
ical  thinker  shoulrj  Ix-  without.  — '//</■  Anttrican  JoumaJt  qf 
the  Medical  <■-'.•■■..     \;.ril,  Wyi, 

Tliis  vf.!  ominently  to  view  the  cornM-t  mlh- 

oloKVofji  ."«     MfMleni<"heml>4tr>*h*u4funi!«lie<l 

Ho  irjore  f.ti....  i_  .  . .  iiuee  of  lUJ  value  than  the  ditieovery 
of  thu»e  uliimuic-  eBU>es  of  dlfCtiAe,  a  step  whleh  necessarily 


nreoei'Ie«  any  rational  knowleilj^'  of  curr  <»r  {icvrFaiiaB 
The  literamrB  of  these  «uhjeeu,  ftlrvA*ly  raM.  wak  tctoe 
the  prpiiuratinn  of  this  work  M^uttere^I  ami  im&ttAmul4»4 
th.nse  who  bad  most  need  uf  Its  help,  iwioely  KemmJ  | 
tiouers.     For  the  atudeui    no  ia<>r»*  im|vjrtaiit   " 

<iheailKtr\'ex^ts.    Tbe'""^'-' ■'   '   '    •  - - 

of  a  work  un  w»  new^  n 
lor  the  eurriculuifl  of  i 
made  it  a  hrHUrh  uf  vtuw..  »'• 
iin  Lhe  pari  of  the  profeaium  ( 
enllifhtene<l   metbodit  for  th. 
Hout/iem  Practmoner,  Deo.  I8'ji. 


Remsen's  Theoretical  Chemistry. — New  (4th)  Edition. 

Principles  of  Theoretical  Chemistry.  «itb  special  refereme  to  the  ( ouMiiiutioii  of  Che 

ConifKiundx.     By  Ik.v  KEiUSKN,  M.D.,  Ph.D.,  Pmfessor  of  t'hemiiitry  in  the  Johns  Hopkins  ITniTershr, 
Baltimore.     Fourth  and  liioroughly  revi.'^ed  e<lilion.      In  one  ro>'al  12mo.  vol.  of  325  piiff*^.<1rtb,  *2.0ti 

The  priuoiples  of  thvoretiojil  eheiubilry  need  to  Iw  put  The  fourUi  edUlon  of   Pmfe*ftor                                     .wu 

ver>- plainly  to  the. «-ludent,  for  unleNS  he  pains  n  clear  iur<ijrht  ^K»«>k  eomes  H^iin,  enl»nred  and  rev                                   U«i 

inu>  the  law.s  whith  K<iveru  the  con«tltuil(in  of  mutter  his  i  iiiiim-. -i  if>.  value.    Wi-  mn-  ^.v  v.                                   nt 

idea  n\'  the  whole  subject  Is  seldom  sound,  and  he  will  i  i  work  on  tb                                                             ' 

probably  loee  the  full  rn?nefit  <if  a  jinictleal  course.    Thr  :•  equjilk-d  ' 

IxMik  jjUe-s clear ac(onnt>.*)f  all  theories  »fi"l  nnHi. m  ^^i,  . n  .  luto  GermiHi    ..  . 

luliiiuv    Wc  have  riotii'ed  thin  lHH>k  frtVnr  ,ii  nud  the  esteem  nt  ^ 

<xraslon,  ^in^Jo  whU-h  time  four  editions  h  uent  cheuii.-.t«.     We  cliii 

and  it  hie-  rei'enlly  lieeu  traii'-liited  int'  .^l         a  .: .  _   ;'Laee  in  the  chemical  liic :  ..•-        . 

Italian  Ianjpui.ire.S-— /^JHtton  Lancet,  May  t>,  i>\'M.  Auiciican  Jouina!  uf  the.  Medicai  6i'i€H*x4,  July,  UHU. 

Charles'  Physiological  and  Pathological  Chemistry. 

The  Elements  of  Physiological  and  Pathological  Chemistry.    A  Ifjuid-jxwk  for  Mvdiod 

Student.s  and  I'nictitioners.  Containing  a  general  account  of  Ntitritiiui,  Footls  and  Digestion,  *nd  lh« 
(hemi^try  of  tJie  Tinsues,  Organs,  Secretions  atui  Kxcrelions  of  the  Boiiy  in  Heallh  ivnd  iu  lH**<taK. 
Together  with  the  nietluxls  for  preparing  or  sepaniliiig  their  chief  coustitueniH,  us  ulw  fi>r  their  exMniiu- 
tion  in  detail,  and  un  outline  syllabus  of  a  ju-actieal  w>urse  of  instnrction  for  studeflU.  By  T.  ('BAJ!*Torx 
CtiAtii.ts,  M.I). ,  F.lvS.,  M.S.,  formerly  AsHiHtauit  Professor  and  Demonstratt^r  of  Cbemistnr  aiid  (-ht^niiail 
Physics,  Queen*8  College,  Belfast.  In  one  handsome  octavo  voltuue  of  403  pagc»,  with  38  woodcut**  utd 
1  tK)lored  [date.     Cloth,  1^3.50. 

Dr.  Charles  is  fully  impressed  with  the  importance  and    he  iold  nowadays.     Dr  Charles  ha«  devot-  •*  to 

practical  reach  of  his  Hunject,  and  he  \ui»  tnjated  It  in  a    the  elucidation  of  urjoary  rajsUsriei     ir  ^tiih 

competent  and    ifwimetive  nmnner    We  cjinnot   recoin-    much  detail,  and  yet  in  n  practical  and  int.  .  ,  m-r 

mend  a  better  Ixwk  than  the  pre(«eut.    In  fact,  it  tllln  a  pap    In  fact,  the  outhnr  has  flilod  his  book  ivlth  in  i  <  -  i  i: 

in  medical  text-botoks.  and  that  i^  a  thing  which  can  rarely    hints.— Medif^l  Record,  DecemtK'r  'JfJ,  laa*4 

Hoffmann  and  Powers'  Medicinal  Analysis. 

A  Manual  of  Chemical  Analysis,  tm  applied  to  the  Examination  of  Medicinal  ChemiciUo  i 
their  PreiiaraiionH.  Being  a  (iuide  for  the  Determination  of  their  Identity  and  Qu;ility.  and  Atr  ih* 
Detection  of  lmpuritit^+  and  AdulteriUiouH.  For  the  uh©  of  Phurmacisth,  Physicians  Druggists  tod 
Manufacturing  ChemiHtH,  and  I'harmaceutical  and  MedicJtl  SttidenLH.  By  Fbkdehick  Hoffma.\». 
A.M.,  Ph.D.,  Public  Analyst  to  the  Suite  of  New  York,  and  Fbedekick  R* Power,  Ph.D.,  l*rof«*i<or  «»f 
Analytical  Chemist r^*  in  the  Philadelphia  College  of  Pharmacy.  Third  edition,  entirely  rewrittuu  aad 
much  enlarged.      In  one  octavo  volume  of  ti2l  pagea,  with  179  ij lustrations.     Cloth,  $4.25. 

Parrish's  Pharmacy.— Fifth  Edition. 

A  Treatise  on  Pharmacy:  Designed  a<»  a  Text-book  for  the  Student^  and  u»  n  <  Juide  for  th« 
I'bysicijui  atui  Pharnuiceutist.  With  many  Formidie  and  Prescrintions.  By  EoWARD  P.VRRign.  l»le 
Professor  of  the  Theory  of  Practice  of  Pharmacy  in  tho  Philaaelphia  College  of  Pharrancy.  Fifth 
eilition,  tliorouehly  revist>tl,  by  Thomas  S.  VViKtMMH,  Ph.(i.  In  one  hand9*ime  octavo  volnme  of  1093 
]»agcs,  with  2ot»  i  I  lust  rations.  '  Cloth,  lf-5.()0 ;  leatlter,  §6.00. 

.\*o  thonnifjh-j^Dintr  phamuicist  will  fail  to  posHe.v*  hint'^elf  metho«l«i  of  combination  are  concerued,  caa  atTatti  lo  !«•*«  1 

of  s«j  UH;ful  a  )iiu<le  to  practice,  and  no  phv>.n  i.n   wh..  ihi-  w.irk  imt  ,,<'  the  list  of  their  works  of  refciyjuee.    ^^'" 

pmyierly  cHiimut<->  itie  valne  of  an  nccnrate  kn  ''o  inu}.t  always   be  in  a  ! 

tlu' rvuicdiid  iiwnts  craploved  by  him  in  dnih  L  tiad  it  indispen^^abltf. — Z 

far  an  their  nii^ciliility.  eumfmtibiliiy  add   fii                   .    .  ..     .        .,        ,  ._                  lss( 

Ralfe's  Clinical  Chemistry.       ~^ 

Clinical  Chemistry.    By  Charf.b*  H.  K.u-fi-;  M.D..  F.R.C.P.,  A»u.-«tant  Pii 

Ivondon  II«wpital.     In  one  pocket-size  12mo.  volume  of  814  pages,  with  Iti  illuiitnition^       I 
edges,  11.60.     See  Stwienls^  Series  o^  Memuaig,  page  30. 

Lea  Brothers  1  Co..  Pub/iahers.  706.  708  i  7f0  Sansom  Street,  Philadelph>.: 


MATERIA    MEDIC  A.    THERAPEUTICS. 


11 


New  (5th)  Edition.— Preparing. 

The  National  Dispensatory. 


I 


OONTAlNISt*    THK    KATURAL    HISTORY,     CHKML^TRV,     rHARMACY,     ACTIONS    AND    USES    OF    MKDlCfKl 
INCLCDINO  THOSE  RECOGNIZED  IN  THE   PHARMACOIHfllAJ*  OF  THE  TNITED  STATES?,  GREAT 
BRITAIN    AND   UERMANY,  WITH    KUStEROUS   REFERENCES  TO  THE  FRENCH   CODEX. 


By  ALFRED  STILLE,  M.D.,  LL.D., 

Pn^etmr  EmeriUia  of  the  Theory  and  Pradiee  of 

Medicine,  and  ofCUnicai  Medirine  in  the 

UniversUy  of  Pmiigylxnnia. 


and  JOHN  M.  MAISCH.  Phtu-.D., 

Professor  of  Materitt  Medim  nml  Botany  in  Phiiaddphia 
(\iiUge  of  I^uirmaaj,  Stfrdan/  to  the  American 
Phariiuu-eulictil  Annonation. 


magnihcent 


New  (fifth)  edition  thoroughly  revij*ed,  and  covering  the  new  United  States  Pharmacoptia.     In  o 
iticent  imperial  r»ctavo  volume  of  about  1750  pages,  with  about  32.3  elaborat«  engravings.     Prepttric! 


-■l  fojp  notices  of  the  previous  nlilian  are  appended. 


We  think  It  i*  a  matter  for  comfratuJation  that  the  pro- 1  thin,  the  most  comprehensive,  eUbonUe  and  accurate  work 
fe»iion  orrutdkine  and  ihat  of  f>hannacv  have  shown  such  of  the  kind  ever  printed  In  this  rnuntr\-.  It  i»  no  wonder 
Appn^ciation  of  tlii*  wrvat  work  jis  t<i  «^all  for  Aiur  editions  that  it  has  tiecome  the  st.indflnl  autlioritv  for  twith  tlie  med- 
within  the  fumpmitlvely  brief  perio*!  ol  <ii:ii(  vcur-',  The  ii'nl  and  pharnmietititial  p^ofe^^sions.  and  ihjit  four  edltkm* 
inatlers  with  whk'h  it  deaUareotSo  pniii  that    have  twen  re<piire<l  tosnpply  the  constant  and  incrf».*iinc 

neilherthe  physii-lan  nor  the  phurnuueu'  iiout    demand  feinee  it**  first  apiiearance  in  li^TO.    The  entire  held 

the  lHt«*t  text-b»»l»  on  tiieio,  «^«rc<-iall>  :;reH)    has   t*:en   gone   ovt-r  and   tlu-    vurinu-   artirj.s   n-vb<>d  in 

accunle  And  coniprehen!«ive  a.*  ini>  one.    Tlio  bouU  Ls  in    acconlance   with  the  I'  .nlinif  llie 

ever)'  way  creditable  tK>lh  to  the  aulhorn  ami  to  the  pub-    attribuU'i!  and  therai>eii!  remedied 

liAhet^—ne  New  i'ork  McdicnlJoHrnal.May  Zl,  Iftn.  of  reeent  dl>.cover>'  hav-  !  a.— A'uwuM 

The  authors  and  pul>lLMlierM  lui>e  n^jiAon  to  feel  pn)ud  of  I  i^y  Medical  Index,  Nov«;m!>er,  IbST. 

Maisch's  Materia  Medica.— New  (5th)  Edition. 

A  Manual  of  Organic  Materia  Medica;  Fkinir  a  <iui<le  tu  Materia  Medica  of  the  Vegetable 
and  Animal  Kingd^nnti.  For  the  uku  of  SmdeutH,  l>rnt:iriKts.  PharmaeisiH  and  Physicians.  Hy  JoHN 
M.  MvLsi-n,  Phar.  ]►,,  Professor  of  Materia  Metlica  and  Botany  in  the  Philadelphia  (  ollegc  of  Phunnacy. 
New  (lit'th)  edition,  thoroughly  revised.  In  one  very  handsome  Pimo.  volume  of  544  pages,  with  270 
engravings.     Cloth,  $3.00. 


TUi.s  is  an  exeellent  manual  of  oixanic  tnoteria  Toerlica. 
as  are  all  the  worlc>f  that  emanate  from  the  skHful  jien  of 
sneh  a  }njei!e>nful  teacher  hk  John  M.  .Maisch.  The  »KM>k 
fcueaks  for  itself  in  the  nuwl  Ibr^'ihle  lan;^*!^^;.  In  the  e<ll- 
llon  l>eforc  us,  which  is  the  fifth  one  publishcfl  within  the 
com fMira lively  aiiort  spaee  of  eifflU  years  (and  ihb*  i.s  tlie 
best  priMjf  yf  the  Kreal  value  of  the  work  and  the  jii^l  favor 
with  whi*"!!  it  ha*  l*evn  received  and  accepted),  the  orisiiial 
ootitenis  have  f»een  thoroughly  revi^itl  and  mnoh  W'^od  and 
new  matter  has  be«n  Ineurporated,  We  have  nothinR  but 
praiH«i  for  Profewor  MaiBCh'a  work.    It  pnjsenti*  no  weak 


point,  even  for  the  most  severe  orltlc,  The  Ijook  fully  nt»- 
talns  the  wide  and  well-earned  n^putation  of  its  (Mipular 
author.  In  ihe»:f>eelal  line  of  work  of  whieh  itirt-aLs  it  w 
fully  up  to  the  most  recent  olj!^r\atioiis  and  investitfation*. 
After  a  care lul  pentsal  of  the  Ixiok,  we  do  not  he-state  to 
recommend  MaWh's  .\fanunl  uf  Orcfanic  Materia  Mfdtca  tun 
one  •>r  the  \km,  if  not  the  l)e»t  work  on  the  Milijert  thus  far 
publi.she<l,  It*  visefulne.<<j  cannot  well  Ije  Jl>iifnscd  with, 
and  «udent»,  drurei^ts,  uhannaeistri.  and  nhy-ilcinnH  should 
all  jiowese*  a  copv  of  such  a  valuable  book.—Medicai  Sewt, 
IHicemtwr  ;il.  1W2. 


Edes'  Therapeutics  and  Materia  Medica. 

A  Text-Book  of  Therapeutics  and  Materia  Medica.    Intended  for  the  Use  of  Student 
and  Practitioners.     By  Robert  T.  Edes,  M.D.,  Jockaon   Professsor  of  CHuical  Medicine  in  Harvard 
University,     l  >ctavo,  544  pages.     CToih,  ^3.50;  leather,  |4  50. 
Dr.  Edes'  book  represents  better  than  any  older  lKX>k  the    ofjts  kind,  siich  as  conciseness,  clearness,  a  judicious  ctaa- 


praetieal  therapeutics  of  the  present  day.  The  IxMik  ian 
thoroiu:hly  practical  one.  Theclaaificatlon  of  remedies  has 
feCerenco  to  their  therapeutic  action.— PAanrnnrtitiwi/  Era, 
January,  1888. 

It  puAeeneH  all  the  esentlal.s  which  we  expect  in  a  lxx)k 


elflcation.  and  a  reajwnable  decree  of  dotfraaiLim.  .\ll  the 
newest  drvigs  of  promise  are  ireate<l  of.  The  clinical  index 
at  the  end  will  be  found  very  u-<>ful.  We  heartily  com- 
mend the  b<x)k  an'l  coni?ratulaU'  the  author  on  havliij?  pro- 
duced so  go<xl  aone.— .V.    Y.  Mrdind  Journal.  Feb..  Ik,  U«j8, 


Bruce's  Materia  Medica  and  Therapeutics. — Fifth  Edition, 

Materia  Medica  and  Therapeutics.  An  Introdut^tion  to  Rational  Treatment.  By  J.  Mitchell 
Bruce,  M.D.,  F.R.C.  P.,  Physician  and  Lecturer  on  Materia  Medica  and  TherapeuticH  ut  Charing-Crose 
IIoHpital,  London.  Fifth  edition.  In  one  P2mo.  volume  of  591  pages.  Cloth,  $1.50.  See  SiudenUf 
Series  of  MoHunU.,  fiage  30. 

The  pharmacolcvfv  and  therapeutic*^  of  each  dni^  are 
^iveri  Willi  lu'reat  fulucKs.  and  the  indications  for  it*  rational 
employment   In   the   pnictical    treatment   of  diavar«  are 
polntLtl  ^uL    The  .Materia  Me<iica  proper  contains  all  that  { 
IS  necw«ary  for  a  medical  Htudcnt  to  know  at  the  preaeat  I 


day.  Tl»e  thin!  part  of  the  book  conialns  an  outline  of 
peneral  theraijeutics,  each  of  the  symptoia'^  of  the  body 
lielng  taken  in  turn  ami  the  methods  uf  treatment  lllu»- 
trateil.  A  lengthy  notice  of  a  Uwk  so  well  known  ift  un* 
nectiwary.— .VcT^fcm  Chronirte,  May,  1891. 


Materia  Medica  and  Therapeutics.  aoth.$L  see  The studem^^' Qui^  serie»,  ^  so. 


IlEttMANN  S  EXl'KllIME.NTAL  '  ;      ' ' 

□andbo<jk  of  Methods  for  Detcni- 

Action  of  DruK*.    Tmn.slnted,  wiili  ■ ; 

and  wiUi  extensive  addition,-.,  by  li.  >i.  .-mi  rn.  .»i.iF. 

IW  pages,  with  32  illuMratiutis.    Cloth.  SI.50. 


.STILLKS   TlIERAPEliTK-8  AND   MATKKIA    MEDICA- 

A  Systenmlie  Tn-^alif*-  ou  the  Acttoti  au'l  L'st-.s  of  Medicinal 

Vut^nLi,  includiiij;(  their  Ivsiription  and  Hl>t«ir%-.    Fourth 

1  e<iit.ion,  revised  and  enlarge*!,     in  lw<j  octavo  voluraei^,  eou- 

I  (alninir  I*J^  pages.    Cloth.  910.00 ;  leather,  f  12,00. 


Lea  Brothers  i  Co.  Pubh'shera,  706,  708  i  710  Sansom  Street,  Philadelphia. 


12  THERAPEUTfCS,    MATERIA    MEDJCA^(Conttnued). 

A  System  of   Practical  Therapeutics, 

BY  AMERICAN    AND   FOREIGN  AUTHORS. 

Edited  by  HOBART  AMORY   HARE.  M.D., 
Projetmr  of  TltfraftetUics  and  Moltiia  Mi-dlca  in  Uie  JeffeiMtn.  Maliad  Volkxje  of  PhUatMpkut. 

In  a  fieries  of  contribtitiotui  by  seventy-eight  eminent  authoriliwi.  In  three  larf^e  octavo  Toiamw 
of  3544  pages,  with  434  iliiwtraUonH.  Price,  per  volume ;  Cloth,  ^.00,-  leather,  f 6. <K);  half  Ru^ 
f7.00.     For  mk  by  suhscriplwn  only.     AihircM  the  Vul>linfirr».     Fall  proxpretita fire  to  any  addrr»  on  ftpplienXMK 


Tht!  vftrious  <1lvUiinn.H  havi   "  ^  '    rrtU'd  l>y  men  st'- 

lectetl  in  view  of  their  HfK.'(li  overy  vai^  ttiere 

Is  \n  U^  foinitl  H  Hf»»(r  rnvl  ifm  on  or  thr-  difwase 

un<1'  'I  ■  i.rt^nl 

tin<l  m{»jx>- 

siu-  I  III 

treHlni'4 'II  inc  rnii.ii.yim  III  ..i  n-ni'-niL'-  tirn  uit-riif>«_-uti*'nl 
TneoHurcs.  the  writers  have  \)^'^'n  sinniilurly  liappy  in  >jivinK 
In  K  tlt'fiiiite  wiiv  the  »xfn  t  ni>'tli<wlf<  I'tnployf'd  niid  the 
resultis  <ibtii.ine<l,  fx>lli  l»y  xiiem.H'lvt-s  ai\i\  utlicrs,  n)  thnt  orn' 
tnl^hl  vi'iUvire  with  I'oiitJrJciHf  lo  uh-  rcinoliej*  with  which 
he  wiK  pr»»vWi«ly  fnlin-ly  unrMFiiiliiir.  The  jirHftitiom-r 
I'oiil'i  '       "      '      y       ■      '  ic;!!  tht•mr>e^li(^H  whi»'h 

he  I  i  Jiiul  \>roi\\. —Ihf  Sorth 

The  ••■vipif  -pi  tiiL--  wuTK   1-  l»  \..iiii  that  of  any  prevlrms 
on«  on  the  subjeel.    Tlie  Rfiftl,  ui'ter  all,  is  the  treatiut-nl  of 


<ll»<eiuie,  luid  n.  work  wl 
mHnai^iiit5nt  Ix  to  Ik*  i 
inanity.    It  i>Hnnf»t  »«.- 
whether  the  tn'Mii; 
tion  uf  <lni«^.  or  *i 
the  mutDigv'iuuni 
within  Ihe  lunt  1. 
little  vrvlue.    Hei' 
fMeyoli'(»Ml!f>  wfi' 


ii>iiri*  iiiinii'M  rnMiiK^'.     \\ 

f/  Practimi  TltrrapftUirx  toct  i 
toremoiSt    as  a  worl<  to  he  i<h  , 
anil  ^ilivi-ielAnn  throuif hunt  the  uurio. 
Siirijxf^l  Juartial,  Au^ttl,  WW. 


(ntxxMlUl 


Hare's  Text- Book  of  Practical  Therapeutics.— New  (3d)  hd. 

A  Text-Book  of  Practical  Therapeutics;  With  Evpt^-ial  Reference  to  tlie  Appliaiuoa 
of  RetiuHliul  MeiusureM  to  IH-seiise  and  their  Emnloymcnt  upon  a  Rational  liiusis.  By  IIoBAYiT  AxoiiT 
Hare,  Mix,  Fn)fe**sf>r  of  Therapeutics  aiiti  Materia  Metiica  in  the  JeH'ersion  Medical  CViUesvof 
Philmielithia  ;  Seeretitry  c»f  Convention  fur  Revi.sion  of  ITnited  States  Pharmacoimaa  of  1890.  With 
speeiui  chuptcr*  by  1>KA  (J.  E.  be Hchweinttz,  Edward  Martin,  J.  Howaki>  Kkevess  *nd  Bixt^jX 
(.!.  HritST.  New  (third)  and  revised  edition.  In  one  octavo  voliinie  of  UbW  pa^jes*.  Tloth,  9S.7(; 
leal  her,  $4.75.     Jnd  Rm/hj. 

Hun-'B  worliii  on  Theruix^-iiticsBre  remarkably  well  knovm.    i.i  properly  the  rnroplpTrti'     ■  •    r    •   —   -  •-  -!■      -^ 

A«iit«  name  wuul<i  ia<lji'Hte,  the  Ixjok  Un'oru  ns  \»  a  Text-  <lni«^  was  pre.serite>J  w 
B<M>k  on  I'mctical  TheruptUlics.  ILk  preleiislim*  are  not  !  nuineroua  cliscasej^.  whl 
voluminous  nor  exhaustive,  but  they  ore  honest.  vivluabU;  Riden,!tl  very  fully  fmrn 
flinl  pnutJcal.  Tlic  srtadent  of  other  works  h<ui  olteii,  I  the  applieationji  atirl 
iuileetJ,  very  often,  lontce*!  for  lex*  of  the  atrnfrai'l  materin  ' 
Biediea  ana  tnorv  of  the  praetlcol  application  of  dniffs  to 
dieea»e.  In  thi«  work  that  want  is  IiUeil.  Tltc  ilrugis  are 
amuijDre'I  alphubeliejillv.  which  enahk»n  one  to  find  atiy 
nnrno  quickly,  and.  with  the  exwUent  in'lex  at  the  end  of 
tJie  voluiue,  naUL'hl  is  left  to  be  de»iired  in  the  way  of  quiok 
reference.  Kiich  dnic,  Including  all  the  newer  remedies 
which  have  l»een  pMven  lo  p<jsK««  true  merit,  ImonHldered 
In  a  rational  and  jicjcntitlc  manner.  Thin  wnrk  nX-^i  present- 
ns  with  nearly  'S'*\  paps  of  practical  tlierajti-utlc*,  as  ap 
plied  to  t lie  inilividvial  dLsta-st-s.  The  Miiyocis  ar**  arr!in«i'.l 
Hiphulieticallv.  It  in  in  llie  <-hapter  on  Vinetwe*  that  the 
student  linds'the  rationale  of  therapeutics.     This  ?*.<tiou 


njmedies  in  the  difTen 
tion.     It   is  not    *    •■ 
adopte<l  by  rnjiis 
pureha,si^<l    us    (., 
eilitlon  wl(>i  ■■  ' 
jurt  wlint 
will  find   I! 


peuii 


-t-t*ook  with  whl<"h  we  aiv  tus\\iAit\lfl —] 
■if  RrvifAF.  .Marrh.  1««.  ' 


Brynton^s  Therapeutics  and  Materia  Medica. — Third  Ed. 

A  Text-Book  of  Pharmacology,  Therapeutics  and   Materia  Medica.     !■  • 

Bbunton,  JM.I).,  D.Sc..,  F.K.S.,  F.R.Cl'.,  Twccturer  on  Mjiteria  Medica  and  'riienijteiitics 
mew's  Hospital,  London,  ric.      Including  t)ie  riianiuu-y,  the  Phyriiolo^i«il  .Vctioti  and  tli- 
Irph  of  Drufrs.     Adapteil  to  the  United  States  PhttrtnuoojMeia  by  Fkanois  H.  Wtt.i.iam.s, 
vard  T'nivcrsitv  Medical  School.    Third  e«lition.   (Krtavo,  130.'»  pujje^,  with  230  illiLstnitionK.    L 

Farqyharson's  Therapeutics  and  Materia  Medica. — ^4th  Ed. 

A  Guide  to  Therapeutics  and  Materia  Medica.    Bv  Robkrt   FAKiit"HAR.>*os,  M.l>.. 

F.R.CP.,  LL.  !>.,  Le«*liireroti  Materia  Medica  at  St.  Mary  s  Howpitai  Medical  School,  L«indori.  Fouttb 
American,  from  the  fourth  Kni»Iish  edition.  Enlarged  and  nd!i|>ted  t^i  the  Unite«l  States  Ph»rniar<»(.i«i>ta, 
by  Frank  Woodhurv,  M.Ii.,  Profe*«ir  of  Materia  Medica  and  Therapeutics  at)d  riinical  Medieiovin 
t ft e  Medico>C him rji^cal  (V)ll  1^0  of  Philadelphia. 
$2.50. 

It  may  corrc^ti  tlio  most  modem  work 

of  Its  kind,     li  i  iiiilete.     Contaiaiu^c  an 

aeeounlof  all  r>  :;  i  )«1hcc  in  the  Hritijih  ivnl 

I'nited  States  p!)ririii;iri)|«i  i.i.-,  n-  well  as  con^lde^in|,'  all 
nonHtlhcial  Imu  uii(K)r(«nt  iiewilnn.'^.  it  iM'ioities  in  liKt  ,i 
rainirinjn'iil-ni/n.-iitiin',     f^nii.-  ^fr.Hrrtfjrninhi',  .\nur,  l»-i 

ah:. I 

and  '•        .    I  .    .      , 

list  nf  <\nf^  cnir.ru>->.' I  in  'hi-  LUiHnh  lV)(trni,i,-t,],. ,,,  in  Mirh     awl  .\"i'a,  N>_iv<'ml>..T '.",  i.%v». 

ft  way  ad  tu  ^ve  in  a  satisfactory  form  the  establLshed  Indl- 1 


In  one  handsome  12roo.  vohtmc  of  581  paj^iet).     (.loth^ 


Lea  Brothers  A  Co..  Publishers.  706.  708  A  710  Sanaom  Street,  PhUadetphia, 


I 


I 


Flint's  Practice  of  Medicine. — Sixth  Edition. 

A  Treatise  on  the  Principles  and  Practice  of  Medicine,  Dpsi^iwI  for  the  use  of  Students 
aad  Fnu'titioiieiN  of  Medicine.  By  ArsriN  Fmnt,  M.D.,  LL. r>.,  (•ri>ros.si>r  of  the  Principles  and 
Practice  of  Medicine,  and  of  ("linical  Medicine  in  Bellevne  H<iLS|iiJal  Medicjil  ("ollege,  N.  Y.  Sixth 
tHltti<»n,  thomngiily  revised  and  rewritten  by  tlie  Author,  assisted  hy  Wnj-iAM  11.  Wklck,  M.IX, 
PmftasHir  of  Patliolog}',  Johns  Hopkins  University,  Baltimore,  luid  Austin  Flint,  Jb.,  M.D.,  LL.D,, 
Prof«8M)rof  PliysiolojLjy,  Bellevne  IIospJuU  Medical  t.'oliejfe,  New  York,  hi  one  very  handsome  octnvo 
volume  of  1160  pages,  with  illustratimw.     Cloth,  $o.50;   leather,  $t>.50. 

No  text-book  on  the  principles  and  prartit'e  of  medicine  '  num.  wtiuther  in  city,  town.  villai?e,  or  Ht  wjuje  crosj-rmwlB. 
hu.«iever  met  in  lhi.i  eoiiiiiiT  with  such  Ki'i'cml  approvHl  by  ,  i.n  Flint's  Fraciicf.  Wi;  make  tliijt  Htniomciil  toa  coii-siiler- 
jnctiicjil  stodentnand  prBi'litioners  a**  the  worl:  <ii  i'niitJW'..,r  ,.Kl..  extent  from  jxirHoniU  ohsjervivtion,  tunl  it  l.s  the  leMi- 
Flint,    Ln  all  the  medical  colle|,'es  of  the  Unit*.-'!  ilso  of  othurs.    Tin-  work  may  undoubte«llj'  Ijc  re- 

the  fiivorile  work  upon  Pructice;  and,  a*  we  1  1    as    falrlv   r« present Inij    the    present   rtute  of  the 

k«efore  in  alhuliuK  to  it.  then?  i.Mno»thcr  in.-li<  i  r  of  mcdii-hio,  i«nl  lu*  rvtlociiuc  the  views  of  th<Me  who 

can  l>e  m»  jictienilly  found  in  the  lilimri«»?-  <■'  :>lify  in  their  praitice  tiie  prx'wnl  8t«({v'  of  pri.)]invsB  of 

«ver>-  State  lunl  Territory  of  tlii>i  \iii*l  com  jU  axX.—CincinHaU  M'-fiicat  yeios,  tX^tober,  1SS«J. 

■will  lio  luur-t  likfly  to  Ijo  fotiiKl  in  the  <:" 

Fothergiirs  Handbook  of  Treatment. — Third  Edition. 

The  Practitioner's  Handbook  of  Treatment;    Or,  The  Principles  of  Therapentics.    By  J. 
MiLNER  FoTHKHfJiLL,  M.D.,  I'Alinbnrgh,  MB,  (.".P.,  London,  Physician  to  the  City  of  l>.>ndon  Hot*pital 
for  l>ii«eaae»  of  the  Chest.     Third  edition.      In  one  8vo.  volume  of  ij6l  pages.     Cloth,  13,75  ;  leather,  $4.75. 
To  have  a  description  of  the  nonnnl  phr-jinlrt^ricul  pro-    inervasod  by  tho  introduction  of  many  prescriptions.    That 
<v*.-^-s  of  HI)  orxun  and  of  the  tntili    i  hiu-mi  of  it**    the  profi'*si<>n  appreciate*  that  the  author  ha«  un<1ertttken 

luorbiM  courtitionn  brought  t<i«vthi-r  iJipier.  anil    an  imr>onunt  work  and  has  accompliKhe<l  it  Ls  <hown  l>y  the 

the  Pt'lftlioni*  U'tween  the  Iwoclearl  nnoi  tail  to    demaml  fur  thL»  third  edition.— Acui  York  MecUcai  Joumul. 

pn>%'e  a  threat  convenience  to  munv  timiiiituiul   but  biwy    Juno  11,  lt»$T. 
phyHitians.    The  priictleul  value  ol^the  volume  i«  Rreatly 

The  Year- Book  of  Treatment  for  1893. 

A  Comprehensive  and  Critical  Review  for  Practitioners  of  Medicine  and  Surgery. 

In  one  12nir).  vol.  of  501  pages.     Cloth,  11.50.     *^* Fur  special  dmuiiuiniiniui  v-ith  i>erioilii'Jil)i  nee  pa<fai  1  and  2. 

The  Year  IJtwk  of  Tr»»atmt;nt  for  ISftl  ea.«<lly  hoWs  itn  ad-  aneutics.    Araonir*"'  nimh  that  im-x^vllentone  can  scarcely 

TUlc<«d  plaif  ammiK  the  imiuy  annua  Is  and  at>*itrar-ts  form-  choose.    Commcn'lablf  features  are  the  Summary  of  Ther- 

iofT  80  marketi  a  feature  of  mo*!crn  mwjlcal  liicrutun'.     Its  apttutlcj*  and  thf  Stlccied  List  of  New  B<N>kb.    Ttiere  is  a* 

fviK«8  jriN'e  a  <-ritic«l  and  wtll-arranced  rev-iew  of  the  l>est  ui«ual  a  good  index  —TVu?  Medical  Sew$,  May  "JO.  IBW. 
that  the  year  has  ttrouglit  forth  in  all  departmeuiw  of  ther- 

The  Year- Books  of  Treatment  for  1891  and  1892. 

12mo«.,  4H5  pages.     CIoth>  |1.50  each^ 

The  Year=  Books  of  Treatment  for  1886  and  1887. 

Similar  to  alwve.     12a;o.,  320-1^41  pages.     Cloth,  $1,*25  each. 

Martshorne's  Essentials  of  Practice.  —Fifth  Edition. 

Essentials  of  the  Principles  and  Practice  of  Medicine.  A  Hn.nd-hook  for  Students  and 
Practilionen*.  By  IIknky  Hartshorne,  M.  E).,  LL.R,  lately  ProleAsor  of  Hygiene  in  the  University 
of  Pennsylvania.  Fifth  editioti,  thoroughly  revised  and  rewritten.  In  one  l2mo.  volnme  of  669  pages, 
with  144"illnt*tration.s.     (loth,  $2.75;  half  leather,  $:i(K), 

Within  the  coropajw  of  ftW  juige-i  it  treats  of  the  hMory  palholojO'  and  practice.  There  Is  a  wonderful  amount  of 
of  roe<licliie,  gtrneral  patholoKV.  frenenil  ,symi)tomatoloio'.  information  contained  in  ihLi  work,  and  it  is  one  of  the 
and  liihjraical  diatrnoftm  lincluoini;  larytijkr^wicope,  ophlftal-  Ije^iof  \U  kind  thai  we  have  f*een.— oiewfTOi"  Medicnl  Jour- 
nioacope.  etc.),  general  therapeutics,  no«olo(0'i  «ind  special    nal,  Novemlier,  181*1 

Practice  of  Medicine,  Including  Nervous  Diseases. 

Cloth,  $1.00,     See  StudeniA  Quiz  Series,  page  30. 


BRLSTUWK'9  PRACTICB  OF  MEDICTNE.  Seventh  Edi- 
tion, lu  one  large  octavo  volume  of  1325  pages.  Cloth, 
i&.M;  leather,  >7. 50. 

REr\'NOLDS'  SYSTEM  OF  MEDICINE.  By  J.  Ri'SSHELL 
REVNOI.IX*,  M.I).,  ProffesBorof  the  Principle«and  Practice  of 
Medicine  lu  I'uivenrtty  College,  l>oniltm.  With  notes  and 
additiouj^  bv  Henry  Hartrhopvp  \  M  .  M.P.,  late  I*n)fes!s<»r 
of  Hytfiene  In  the  University  I     ;  .iiia.    Three  large 

octavo  volumen.  containing,'  olumninl  pa^e?, 

wiUi   317    illustrations.    lYn  >  lu;,  cloth.   So.oO ; 

«heep,  *6.00;  half  Rtusia,  raiM,'.!  lulMlI^,  1W..tO.  Per  net, 
eloth,91a.tiU ;  leather,  91t).00 :  half  Rusaia.  $10.50.  Sold  onlj/ 
bif  titbKTiftlum. 

WATSONS  T.ECn^RKS  ON  THE  PRINfTPLES  AND 
PRAtTK'E  OF  PHY!;ilC.  From  the  lltlh  English  edition. 
Wlted  with  additions,  and  ITO  lllastrntlons.  by  Uenhv 
HAKTsnoKNK,  A.M.,  M.D.,  late  ProfesMir  of  Hy^^iene  in  the 
Vnlvefsitv  of  Pennsvlvania.  In  two  lar^e  fKrtavo  volumes 
of  liMO  pages.    tJloth.  W.OO ;  leather.  fll.tlO. 

FLINT  ON  PHTHISIS :  ITS  MORBID  ANATOMY,  BFI- 


OIXXSY',  SYMPTOMATIC  EVENTS  AND  COMPLICATIONS, 
FATAUTY  AND  PRtX;iNO:^IS.  TRE.\TMENT  AND  PHYS- 
ICAL DU<iNOSIS  ;  in  a  serie*  of  Hinical  Studies.  In  one 
octavo  volume  of  442  pages,    (.'lotli.  ^t.,50. 

FIJNT'fl  PRACTICAL  TREATISE  r»x  TIFK  DIA0X08IS, 
PATH01.(XiY  AND  TREATMKNT  OF  Dl.^EASES  OFTHE 
HE.\RT.  Second  revi,<ic<l  and  cnliinjci  >.-flitioii.  In  one 
octavo  volume  of  mO  pttge>*,  with  a  plate.    Cloili.  ft. 

FLINTS  E-^AYSONCONtiERVATIVE  MEDICINE  AND 
KINDRED  TuPIc^.  In  one  verv  handsome  roval  limo. 
volume  of  210  pages.    Cloth,  Sl.lW. 

STURUES-  IXTRUDCCTION  TO  THE  STUDY  OF  CLIN- 
ICAL MEDK TNE  Being  a  Ouidc  to  the  Investigation  of 
Di9ea.se.  In  one  bandsotoe  Limo.  volume  of  127  page*. 
Cloth,  Jl.ift. 

WALSUE  ON  THE  DISEASE?  OF  THE  HEART  AND 
GREAT  VESSEL.^.  Third  American  e«iition.  In  one  oc- 
tavo volume  of  416  pages.    Cluth,  Si.iM. 

HOLLAND'S  MEDICAL  NOTES  AND  REFLECTIONS. 
One  octavo  voluxoe  of  493  pages.    Cloth,  13.50. 


Lea  Brothers  A  Co..  Publishers.  706.  708  A  710  Sansom  Street.  Philadelphia. 
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Lyman's  Practice  of  Medicine, 


The  Principles  and  Practice  of  Medicine.  Fnr  the  IV  nt  Medical  Smd^nix  aini  Vt, 
titJoners.  Bv  Henhy  M.  Lyman,  M.1<.,  I'rofos.sor  ni  tho  Priticiples  and  Practioo  of  Medicine.  K--i 
Medical  College^  Chicago.  In  one  otUvo  volnme  of  9:io  p»geSi  w>th  170  illustrations.  L'loth,  |4J»r 
leaiher,  !?o.75. 

ThiB  i*  «n  excellent  treatise  on  the  practitre  of  medirine. 

wrilteti  liy  one  who  ii«  iHit  only  fuTnilinr  with  hi.-*  pnhjert, 

'  but  who  h*a«  also  learmnl.  through  r™<'ttcnl  t'xr<orieni'e  in 

^te<ioiiinK.  what  are  the  net'd*  of  the  student,  and  how  to 

□t  the  facts  lu  hip  mind  in  iho  niwt  a-udily  l^K^^^lilulll♦^ 

VAe\\  Kubjet-'t  Is  inkn-n  u|»  in  onler,  irviited  rleiirly 

t  briefly,  and  dismi!*ic<l  when  nil  hii^  txi'n  Niid  that  ik'ukJ 

LIm  n(d  in  order  to  irive  the  reader  a  clt^an-out  pictim*  of  Ihi? 
|t41ceii«e  under  diseuwion.    The  reader  Is  not  cotifiisfd  l»y 


ijKi 


the  Undent  nhould  he  tuuL'^ht   is  !b»»   on*"   Tnn« 
tneth(¥l  of  treatnw'ut.    >^ 

for  the  htudent.  nnvl  thi  (msoim*  w 

jmmiinpni  u  fiOftltion  lus  11  .   \  tu*\m m 

der^tiKxl  thm  it  is  adapte<l  uuly  Ji.r  f.tu*itu»/^  He  will  ft»4 
liene  fiich  sulijcct  jirvf^-ntt'fl  in  itf*  hite?-t  a«i«t-t.  aii<l  ««tT 
«urh  thoorieii  nK?ntione<i  n,s  have  tw^n  L-.-iij'r.illT  «flM|«< 
iiy  ilie  lil*(ha>jt  auihorltie*.    The  pr  !  Uwf  am 

who  want*  to  imoertain  in  a  {*hf»n 


[iia>ing  presented  to  him  a  variety  of  different  meihfxlM  of  fiicts  eontvniinx  the  [Mlholcigy  orir.  a:  ^     i    i  aua^amm 

I  tn'HtTnent,  umonu  whk-h  he  L-4  iL'tt  to  ohiKM^.*  the  one  mot  will  find  hero  a  safe  and  con TenieDtgukie. —  Ifml^iwi  ftw^, 

\  ca*v  of  exerutlon,  hut  tlie  author  de«crir3«i>'  the  one  whicli  OetoLwr  22,  1892. 
if.  ill  hift  jud^nntnt  the  Ijest.     Till-  is  sis  it  shonld  l^e,     AMiat 

Flint  on  Auscultation  and  Percussion. — Fifth  Edition. 

A  Manual  of  Auscultation  and  Percussion;  <>r  the  Physical  Dia^io^sis  of  IHieamoflW 
Liingfl  and  Heart,  and  of  Thoradc  Auvtirism.  liy  Aff^TiN  Flint,  M. D.,  LL.  D,,  Profeimr  of  tit 
Principles  uud  Practice  of  Medicine  in  Bellevne  Hospital  Medical  College,  New  York.  Fifih  edidofc 
Edited  by  JAMEa  (.'.  WiiL.snN,  M.D.,  I^ectnrer  on  Physical  r>ia^(i8i.«t  in  the  Jertennan  Medical  G)Il<|i^. 
Philadelphia,     lii  one  liandi«onie  royal  12mo.  volume  of  274  pages,  with  12  illtistrations.      Clnih.  fl-Ti 

Thli<  little  hook  throujrh  itj?  varioni:  e<Jitinn»  hiw  prt.>hflWy  fewor  Flint*«i  investijjntions.  For  Ktu<lentB  it  Is  exneOiA- 
done  more  to  rvdviince  the  iwienee  of  phvMcul  explonition  Its  value  is  shown  both  In  the  arraiute»n*'nt  of  the  ■MCflrf 
of  the  rhe«l  ihiui  any  other  disherliit)t»n  uihhi  the  sniijert.  an<\  in  the  elear,  roncise  style  of  expression.  Forlbtiar- 
and  now  in  its  llfih  edition  it  is  tui  nearly  ])erfei'i  r.«  can  be.  tiliouer  it  in  a  ready  manual  for  refenioev. — .Vb»<A  J«0tt» 
The  rapidity  with  which  pn-vious  editldnB  were  sold  iihoWB  PraaitUma-,  January,  1881. 
rhow  the  profession  appreciated  the  thoroughne«i  of  Pro- ' 

Musser's  Medical  Diagnosis^ — In  Press. 

A  Practical  Treatise  on  Medical  Diagnosis.    F<.r  the  Use  of  Students  and 
Bv  JoKN    n.   Mlk'^kr,   M.D.,   .-Viwisi.Tnt   Proft^wor  of  CHnicjil  Medicine,  University  of    Pcmanrln 

Philadelphia.     In  one  <x'tavo  volnmo  of  .iImiui  tViO  pivges,  richly  illustriited. 

Broad  bent  on  the  Pulse. 

The  Pulse.  Jiy  W.  H.  Buoauiiknt,  M.D.,  F.R.C.P.,  Physician  to  and  Lecturer  oa  MfldiOMrt 
8t.  Mary's  Iio«4|ittjil,  Ixtudon.  In  one  12ino.  voliime  *>i  •Jl2  pageis.  Cloth,  fl.7r>.  See  Seru»  t/  dmid 
ManuaiA,  page  30. 

Pepper's  System  of  Practical  Medicine. 

BY  AMERICAN   AUTHORS. 

Fxiited  by  WILLIAM    PKPPEK,   M.I).,  LL.D., 
Pnvod  nnd  Profesaor  of  the  Theori/  and  Pmeiire  ftf  Medicine  and  cf  duUeai  MetUeime 

in  tht-  Unit'eritity  of  PennityhianicL 

The  complete  work,  in  five  volumes*,  ccintaining  5573  pa^pres,  with  198  illastratioDS,  ia  nov  fp^^ 
Price  per  volume,  cloth,  ;f5.00  ;    leather,  $6.00  ;    half  Kil!«ia,  |7.00.     For  *fUe  btf  xubtKripUtm  omtf. 


The  feelinK  of  proud  sAlir*faction  with  which  the  Amer- 
ican profession  wes  ihif,  its  repre.seiitutive  ^^y.-tem  of  pnie- 
tlcal  medicine,  iKsned  to  the  metlieal  world,  iA  fully  Jiwtitled 
by  the  character  of  the  work.  The  entin.*  eu,ste  of  the  sys- 
tem Is  in  kiHjplngf  with  the  bt«t  thoiiifhts  of  the  leadei^  and 
followers  of  onr  home  whool  of  roeiliclne,  and  ihe  combi- 
I  nation  of  the  ficientillc  study  of  diwtu^e  and  the  prurilcal 
'  application  of  exact  and  experlmcntaJ  knowlislge  to  the 


treatment  of  human  tnaladieii.  makes  ever>'  one  of  us  share  i  her,  188A. 


in  the  pride  that  has  welcomed  Dr.  T'epprr'a  1 
of  the  prolixity  that  wearieb  the  reodcra  <if  ib«  *k 
M'htiol,  the  artlcW  g^letin  these  mine  fields  f^alll 
Yaluahle.    It  !».  the  outcome  of  Atnericma  \m  ' 
marked  thmujjhout  hy  mnfh  of  the  stnTrlj  Ig 
of  Ihoiii^ht  and  Grit'  lUC 

Yet  nowhere  i*  th'  a 

views  of  the  day.— .'  .         ./«« 


Habershon  on  the  Abdomen. 

On  the  Diseases  of  the  Abdomen;  Comprising  those  of  the  Stomach,  and  other  pun  of  tht 

Alinienlary  <'anal,  (Ksijiihagiw,   Li»vuni>    Intestines  and   Peritoneum.     By  8.   O.    H* —   v,   HH, 

I  Senior  Physician  to  and  late  Lerltirer  on  Principles  and  Practice  of  Medicine  at  <-tUy"'-  Tff^T'V^ 

'*'  ""ond  American  from  third  enlarged  and  revised  English  edition.     In  one  handsotiiv.    ^.„. 
Ipagiea,  with  illustrations.     Cloth,  $3.50. 


.     FTT.LKIl    ON    DISEASES   f>F   THE  LUNGS  AND  AIR- 

IpASSAGtS.     Tlieir  PatholoRj',  Phj-Hlcal  Pia«nad«,  SyniD- 

l'tOJu<i  and  Treat  rocnt    From  the  H>«ond  and  reriaed  Eng-liiUi 

|4d Itiou,    In  one  octavo  volume  of  475  im^fc»s.    CLolh ,  S3.0U. 

fiLAPEON  DITHTHERIA;  it«  Nattut?  and  Treatment, 

With  on  Bceoant  of  the  Uintorv  of  it*  Prevalence  in  varioku 

ConntrieH,    Second  and  reriaea edition.    In  one  I'imo.  vol., 

Ihti  pp.    Cloth,  91.25 


SMVTB  ON  CONSrMPrrON ;  ita  Early  and 
Stages.    I  vol.  Kvo.,  Xa  pp.    Cloth.  tl.'JA. 

LA  WKHE  ON  PNEUMONIA.     1    vol.    Sva. 
aoih,  RS.tw. 

WILL1AM8  ON  PULMONARY  CONSUMPTION:  Ito  ?«•• 
tore,  VuhetieA.  and  Treatment.  With  an  aoMljtUci  aat 
thousand  eai«>  to  exemplify  Ita  dantiion.  In  oam  svo^  «iL 
of  30:5  pp.    Cloth.  12.50, 


Lea  Brothers  A  Co.,  Publishers,  706,  708  A  710  Sanaom  Street.  Philadelphia. 
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Whitla's  Dictionary  of  Treatment. 

A  Dictionary  of  Treatment ;    or  Therapeutic  Index,  including  Medical  and  Surgical 

Therapeutics.  1^-  William  Whitla,  M. D.,  I*rofe**or  of  Materia  .Me«Ut\i  ;iii"l  ThL'r:ii>i.'Utic*,  in  the 
l^tieen'«  t.Vtlle|Ere,  Itelfasl.  Kevised  an«i  iidaptod  to  the  United  Statest  PiiarmttOiijKeia.  In  one  s^itarts, 
octavo  volume  *»f  917  page3.     Cloth^  sj^-UK). 


The  several  disotised  confHfionsnre  arrnnire*!  in  alphabet- 
ticiU  order,  and  the  roethjxLs,  raedlcul,  .^urKlcal,  dietelic 
and  rlimiitic,  by  ivhk-h  they  may  lie  met,  are  eonsidorcd. 
On  every  paire  we  Hnd  eleiir  and  detailetl  din.'<-ti<niH  for 
treatment.  The  book  abounds  \Tith  njicl^il,  pradiejil  hinlM 
and  BUgjrestions.  The  most  experienei-d  iiieml:ior»  of  the 
profewion  may  uttfully  consiiU  its  pajtrws  for  th«  purpose 


of  learning  what  ia  really  int'twortw^ 

peuti*"   developnwjnU).     The 

ni?eonJed  experience  of  a  pr  i 

who  has  carvfiilly  Mudien     1 

btnl-nide  and   in  the  ei)n«iit' 

addr*?«ied  litin«*'lf  lo  the  in 

Ttte  Olatffow  MaiiccU  Journal,  .:,,....  ... 


'tiera- 

fh<? 

iil«t, 

ihc 

-lly 

.  nu. 


Bartho!ow  on  Cholera.— Just  Ready. 

Cholera :  Its  Causes,  Symptoms,  Pathology  and  Treatment.  By  Roberth  BAnrHOLow, 
M.D.,  LL.D.,  Kmeritus  Pmfeswor  of  Materia  Me<iioa,  tienordi  Therapeutit-s  and  Hygiene  in  the  Jeffereon 
Medical  Colle^Bfe  of  Philadelphia.     In  one  12rao.  volume  of  127  pages,  with  ^  xlluatrations.     Cloth,  $1,25. 


r»r.  Kartholow  has  produee«l  a  little  book  on  cholera  at 
once  authoritative  ana  complete  in  itt  detail.  Be  has  shown 
how  all  that  is  absolutely  necesmry  for  the  pmctltlonvr  to 
know  about  cholera  m«y  he  onmpreaKd  into  a  few  jMise». 
Nearly  one  half  the  book  to  given  to  treatment— ^otimaf 
qfthe  Autrricnn  MetUeal  AuoeiaHon,  July  I&.  \m\. 

We  have  here  a  practical  book,  in  gfluul  compaaB,  con- 


taJiitrit;  the  very  latest   tdeo^  ■ 

rholera.  loifether  with    the    : 

Hothor  whi)  hji'i  rKL<v-<1    Thr 

di«ev<e.     11 

puted  etlf.: 

Is  of  most  i; 

NaUowtl  Mffiiral  Rextdc,  AmnJ>t,  lh*r.; 


•  at  men  t  of 

'  e   (>(    the 
V   of    iliis 

'  l.lfh 
-The 


BY  THE  8AMB  AUTHOR 


Medical  Electricity.     A  Practical  Treatise  on  the  Applications  of  Electricity  to  Medicine  and 
Surgery.     Third  etlition.      In  one  octavo  volume  of  30JS  pages,  with  110  illujitrations.     Cloth,  $2.50. 


Pn»fe»*or  Bartholow's  pmrtical  trtsatlneon  the  application 
of  electricity  to  medicine  and  surKcry,  having  reached  a 
thlnl  edltitin,  flcarcoly  re<juire«  detailed  notice.  Originally 
intended  for  etudentj*  and  praotilionera,  it  starts  by  aflnim- 


insr  an  "t-nUrv  unawuuininniv  with  the  elemcnbs  of  the 
sobject."  The  work  is  titte<l  by  Ita  eiirenie  lucidity  ffir 
the  u»e  of  bony  practillonerK  who  require  a  i;uide  in  nrartl- 
oal  electro-therapeutics.  —  Z^rwlon  Lancet,  January  li,  1888. 


Yeo's  Manual  of  Medical  Treatment. — Just  Ready. 

▲  M*""fl^  of  Medical  Treatment  or  Clinical  Therapeutics.  By  L  BrBSEv  Yeo,  M.D.» 
F.R.CP.,  Profesflor  of  Thenipctuit^  in  King' h  College  l>>ndon.  In  two  rimo.  volumeM  containing  l27& 
pages,  with  illuslratioii!*.     Conipleie  work,  cloth,  ^5.00. 

In  this  work  diaease  is  studied  from  the  standpoint  of  treatment,  the  rational  indications  for  thempeusis 
being  reached  through  an  explanation  of  the  causation  and  phenomena  of  disease  and  of  the  properties  and 
mode  of  action  of  the  agencies  available  for  alleviation  or  cure.  The  work  is  rich  in  telectiona  of  fonnul» 
uied  by  well-known  pbyiicians.  


BY  THE  SAME  AITHOR. 

Food  in  Health  and  Disease.    In  one  12ino.  volume  of  o'JO  pstges. 


cf  Clinirtil  Manual*,  page  'M). 

Dr.  Yeo  ^ni.i.'i.  -  in  ,»  . .,. ,-  t  (,>rrr.  in  a'lv  all  that  the  i 

pmititlori. -  I  diet.    Tht.- 

work  i^di  iid  l'o«3d  in 

dlseitse.    1>:     .       ....    .,....;:..  .  ..^. .... .  ..  ....  .ill  nuarters 

an  irointOMi  tuuiiuiii  of  uwlul  inturiruuion  wiUiln  a  cora- 


Cloth,  $2.00.    See  Serin 


nrtriiiiwlv  imjill  rotnnau.and  hi-  iiri-  :irrnrt^'.-.l  and  dl(cested 
U«knifortl!'  loner.    We 

I  .i  liook  wK  Iv  reull^ef 

i'h  it  was  wr.i.   ..  .,:  :iH  work  of 

Dr.  W'O.—BiiliJih  M«dieat  JourmU,  Fel>ruAr>'  6.  IV'n 


Richardson's  Preventive  Medicine. 

Preventive  Medicine. 
College  of  PhysiciaiM,  London. 


By  B.   W.   RicHABO-itiif,  M,D.,  LL.D.,  F.RS.,  Fellow  of  the  Royal 
In  one  8vo.  volume  of  729  pngea.     Cloth,  $4.00 ;  leather,  $5.00. 


SCHREIBKR  ON  MASSAGE  A  Manual  of  Treatment 
hf  Maasage  and  Methodical  Muw'le  Fjct-rrlxe.  Hv  J^^hki'ii 
SCSBKIBEK.  M.D.  Tranalated  by  Walter  Mk>«dri>os,  M.U.. 
of  New  York.  In  one  handtume  octavo  voltune  of  274 
pagw,  with  117  fine  entnavlngs. 

STILLEON  CHOLERA:  It*  Origfn,  History.  GanMtioD. 
Symptoms,  Leaiona,  Prevention  and  Tn?atroent  In  one 
handsome  12aia  vol.  d*  163  p««es,  with  a  cluut.  Cloth,  81.25. 

PAVY'S  TRKATESE  ON  THE  Fl'NCTION  OF  PIGIS^ 
TION ;  its  IHaorden  and  their  Treatment.  From  the  wron"! 
London  edition.  In  one  octavo  volume  of  £]»  pa^cK 
aoth,  S2.00. 

BARLOW'S  MANUAL  OF  THE  PRACTICE  OF  MEDI- 
CINE. With  additions  by  D.  F.  fVjNDtK.  M.D.  In  one  octavo 
volume  of  003  pof^cs.    Cloth,  $2.50. 

CHAMBER.^  MANXAL  OF  DIET  \ST)  RBfjIMEN  IN 
HEALTH  AND  SICKNESS.  In  one  handsome  octavo  vol- 
ume of  302  paCT*.     Cloth,  S2.75. 

A  TRE.4TISE  ON  FE\T.R.  By  Robebt  D.  Lyo»8,  K.CC. 
In  one  octavo  volume  of  354  pa^es.    Cloth,  12.25. 

LBCTUKES  ON  THE  STUDY  OP  FEVER.     By  A,  HtTD- 


«os,  M.D..  M.R.I.A.     In  one  octavo  volume  of  308  pagea 
Cloth,  $2.o0. 

LA  RUCHE  ON  YELLOW  FEVER,  in  its  Historical,  Path- 
ological, Etiological  and  TlieratJeiiitcal  Relations.  Two 
octavo  volamc*.  1108  page*.    Cloth,  tT.OO. 

TANNERS  MANUAL  OF  rTJNICAL  MEDICINE  .A.ND 
PHYSICAL  1)1A<JN081S.  Third  Ainerif-an.  from  Ihenecond 
Ixmdon  e<lition.  Re%'iM^^i  and  enlanjwl  liy  TiLHitnv  Fo.it. 
M.D.  In  one  12mo.  volume  of  362  pMrei,  with  illu^tratiooK 
Cloth,  f  1.50. 

nA\nP'  CLIXICAL  LECTUREJ  ON  VARIOl'9  IMP<3R- 
TANT  DISEASES.  By  N.  S.  Davis,  M.D.  Edited  by  Fbaxk 
U.  Davis,  M.D.  Second  edition.  12mo.,  287  pages.  Cloth, 
$1.7.5.  *^ 

TODD  S  CLINICAL  LECTCRES  ON  TERTAFN  ACITE 
DISEASES.    In  one  t<vo.  volume  of  3J)  [«eures.    Cloth.  tLM. 

¥l\         -    •  I  ■  :•:'.  -I'^AL 

Exri  osis 

OFJM  ANS. 

Second  and  rcviit;<.l  (.-.litlon.    iu  one  haudaomc  octavo  vol 
ume  of  691  pagef.    Cloth,  W.SO. 


Lea  BrotJters  A  Co.,  Publiahen,  706.  708  i  7tO  Sansom  Street  Philadelphia. 
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NERVOUS   AND    CENTAL    DISEASES. 


Oray  on  Nervous  and  Mental  Diseases.— ^ust  Ready. 

A  Practical  Treatise  on  Nervous  and  Mental  Diseases.  By  Lax  do  v  CABrm  Gm, 
M.I).,  Proft?4'*or  of  Disease*  of  tht»  Mind  and  Nervour^  Systtm  in  the  New  York  Polyclinic  Id  oaenn 
hiU)dM)nic  octavo  volume  of  f>81  pages,  with  168  illuatrdiions.     Cloth,  $4.50  ;  leather.  $.5.50. 


It  roust  hnve  been  felt  by  nil  thnt  the  time  had  come  for 
ji  new  i«i<l  repntsvnlallve  Wtk.  &iv\  tliiit  the  author  would 
be  Imih  hflppv  an<l  fartumiU'  who  would  meet  this  want  In 
♦he  rvMilitiK  "lud  itinchiuif  rmiks  of  the  pnife*iun-  This 
want  we  cun  now  wiv  \u\s  l>een  rru  t  Tt  i--  evident  ihul  th<? 
,  Author  has  drnwn,  und  <lmwn  i  nu  nuiny  sources 

forillui'trution  jind  tnirirhmt  1  This  gives  the 

book  iisiieclHl  value  lor  Hierj'  \niiiTi  r  in.  rit 

con-isth  m  the  nrijdnality  ttxid  ili-' 
phutr»«Taphic  illu>trtitionH.  Dr.  Gr 
the  diiv-HKLti-m  thiit  marks  the  ortj 

CHrri.  I     Thi>  tone  in  tli'  iv- 

well  i'kI   IhorDUnlily  n  udd 

attm- '  i  wejirht  ti>  the  Hu  An- 

other giTitral  <  hiirarterL^tlr  that  >-lrik.-  ii-  m<j--  - \ 


is  the  pmmlnenee  srivnn  to  the  ^rvTnj»t«-»m.*  aikI  the  tM^ 

m<*ut  of  the-*i  di>eajse}-.  IIiu-*-   In-  ".rji)  ^   L.«ik  b  *  ndj 

practicid  one.     Ii  doe^s  n  v  In  l^  ■» 

<rx>si><)pi<-  jijijiearani-es  i,i  'i.«ar>«l^ 

the  (lenerul  praetitiouer  i:»  oocc  tit 

liretiuie.     PatholiAry  an  I  -iMMOitli 

the  exiK^Ti,  lire  not  net  n«9,  ibr  fHi 

iif  itu'   pmetit ioner,  is  >}"rclT  <^ 

i      I>r.  ijrav's  Uxi'  '•«im 

ntat  di*eaj*.-»,     Th  i  \mA 

li.rvous   dlx-.i-i-^.  Mil  ,  t«»- 

lUi'tldittOI'  «99af«^ 

jeets  Hrf>  r  I  ^m  cf  kgft 

\vithin  the  -. 

'.<■  r,„inutl .;/  (h>  Medu-al  Sctcnce4,  MmTxJl,  Vm, 


Ross  on  Diseases  of  the  Nervous  System. 

A  Hand-book  on  Diseases  of  the  Nervous  System.  By  James  Ross,  M.D..  F.B.CJ^. 
LXi.D.,  Senior  Assistant   Physician   to  the  Manchester  Royal  Intirmary.     In  one  cx:tAVo  voiUBeaf  T9 

pages,  with  184  illustnitions.     Cloth,  $4.50;   leather,  $.5,50." 

ThtHadtnirahle  work  I*  intended  for  !«tudentsof  mediehie    partment  of  "1  • '■  ' ,*•  ^^kw.k    i.    . .^    "  — >  b^ii 

and  for  nueh  nie<lieal  men  un  have  no  time  tor  lenjfthy    MK-h  a  hi^li  i  W«r 

treatises.     In  the  pre-sent  iiistanee  tlie  duty  of  arranifinir    his  nume  ir  ^i#« 

the  vnxtJitore  of  material  nt  ihedi-ixj^al  of  t"ne  author,  and    puwerfiil  iii(.  -i.  ^      =  . 

■of  alirldffintf  the  de-s<ripti(jn  of  the  dltt'erent  avpeet«  of  ner-    ni>rhesl  prai«e,  and  wiij  i 

vou*  dlseiws.  has  tieen  pt^rfonned  with  j^in^iiilar  skill,  and    vatiie  tuthe  ^tlldent  a> 

tfie  result  is  a  oont-ifNe  and  philosriphi<iil  milde  to  the  de-  i  bunjh  .HeUtrtiJ  Joumaf,  J.^,,,  ... ,  .  ,  . 

Hamilton  on  Nervous  Diseases. — Second  Edition. 

Nervous  Diseases;   Their  I>e>*oription  and  Treatment.     By  .\i.lax  McLask  IlAMtLTOJC, 
Attending  Physjciiui  ut  the  Hospital  for  Epileptita   and  I'amlytics,  Blaokweirs  Island^  N.  Y-    5iii 
^lifion,  thoroufLrhlv  revised  and  rewritten.     In  one  octavo  Tolume  of  598  pa^fes,  with  72  tlliMmtf' 

Cloth,  fl.W.  ■ 

SaVag^e  on  Insanity  and  Allied  Neuroses. 

Insanity  and  Allied  Neuroses,  Praetical  and  Clinioil.  By  Oeohoe  H.  Savage.  V  Fv 
Lecturer  on  Mentid  Oise.Lses  nt  tiuy'.s  Hospital,  Ixtndon.  In  one  12mo.  volume  of  .551  |>ag«»,  triih  .* 
illuiitrutions.      Cloth,  iji'l 00.     Sc^e  St'ricjs  of  CUnirvil  J/iiviw<i/.K,  page  30, 

Tuke  on  the  Influence  of  the  Mind  upon  the  Body. 

lUuatrations  of  the  Influence  of  the  Mind  Upon  the  Body  in  Health  and  DiMiA. 
Designetl  to  elucidate  the  Action  of  the  Imagination,  liy  I>aniki.  Hack  Tuke,  AI.D.,  Joint  Author*^ 
the  Manual  of  Psychological  Medicine,  etc.  New  edition,  thonuighly  revised  oad  rewrittea.  In  oor 
8vo.  volume  of  4<i7  page;<,  with  2  c.aIore<J  platen.     Clothj  1^8. 0<). 


Guided  t>r  an  enlii?htene<l  deduetiou,  the  author  has  I  Thin  hook,  well  eon<roived  and  well  written, 

reelalmed  for  science  n  miw-t  inten-rtinij  domain  in  p«y-    mend  lt*cif  to  every  thrninhtful  ondemjuidin^.— Aiw  IM 
cholo^',  previously  abandoned  to  eharlatnn.H  and  empirics,  j  Mtdicat  JounuU,  Septemtier  G,  ISM. 

Clouston  on  Mental  Diseases. 

Clinical  Lectures  on  Mental  Diseases.  By  Thomas  B.  Cloustosi,  M.D..  L«etarer  i« 
Mental  Di^^eiiNei^  in  the  I  University  of  Edinburgh.  With  an  Ap{>endix,  oontaining  an  abtartkct  oi  tfe 
Statutes  of  the  Unite<i  States  atul  of  the  Several  States  and  Territoriej*  relating  to  the  Ctb«todv  «>f  iW 
luMtme,  By  Chabllh  F.  Foixjm,  M.IX,  As■^istant  Profesasor  of  Mental  Di«eaR«s,  Medical  tkopmnmrnt 
of  Harvard  Univerfitv.  In  one  i>otavo  volume  of  641  pa^es,  with  8  lithographic  platen.  4  of  «HbkfcMt 
cnloreti     Cloth,  $4.00. 

I^^Dr.  Fol*<om's  Abntraet  also  separate,  in  one  8vo.  volnme  of  108  pages,      tlotit,  9L50 


The  ,v^...-i-.'i  ,.ivi  of  the  dlfieaises  and  t^^^M^  are  simple  and 
prat  (  :  ami  one  f*ees  an  he  reads  ilmt  they  are 

glvei  i  <'tly  familiar  from  daily  olinervation  wiili 

le  trt^  -  i.iiM  ■.i-oiisft'*  he  U  »>peakim;  of.    One  feature  of  th« 
book  whieli  commeni  ... 

Jbund  in  any  other  work  on  mental  diwa.<«9,  are  the  hint& 


and  de«rrifi«i' 
care  of  the 
student  ani 


tuaMia  tt  10  da 


<  he  is  »>peakim;  of.    One  feature  of  the    greatly  iacrt'.t-^-  ...-    .......     ..  ,-,    i  .^.t^uta'a  boott-l 

id.H  it  hiifhly.  and  which  is  not  to  Im»  |  Amerfean  pruetitioaer.— .^r*Ai'f«a<^  JtfadaeMc.  Jww,  IflM. 


Playfair  on  Nerve  Prostration  and  Hysteria. 

The  Systematic  Treatment  of  Nerve  Prostration  and  Hysteria.    By  W.  &  Platfuk 

M.D.,  F.H.C.P.      In  one  12mo.  volume  of  97  pages.     Cloth,  §1.00. 

BLAKDFORD  ON  INSANTTY  AND  fTS  TRKATJCENT.  j     JONES'  CLINICAL  OBSKRVATI0N8  ON  VOirTnUtAL 
Lectures  on  the  Tteatmf  nt.  Mi-dlcal  anil  Lwinl.  of  lOMne    NERVOin?  DlSORDERa     Seooort  AaeclQtfl 
Patientb.     in  one  ver>'  han>l>iome  uotave  volume.  one  hamisome  octavo  voitnuo  of  840  MffMb.    Ol 


>t«cai^   Oal^mA 


Lea  Brothers  &  Co.,  Pubfishers,  706.  708  A  710  Sansom  Street.  f^hUadelphio- 


m 


<jibbes'  Practical  Pathology  and  Morbid  Histology. 

Practical   Pathology  and   Morbid   Histology-     By  Hkneaok  Gibbes  MI>-.  Professor  of 

Palliolo^y  in  the  UuSversUy  of  Miohitran,  Me<lic;\l  Dtpartment.     In  one  very  handsome  8vo,  volume  of 
314  pages,  with  (jO  MluatralioUM,,  mostly  photographic.     Cloth,  $2.76. 

This  Is,  In  part,  an  €*xpanflOR  of  the  little  work  publi5h<^    desired.    The  work  is  tlirou«;hout  profuM^ly  lllijstmted  ^vlth 
t»y  the  »iuthi»r  sorm?  yean  oKo,  and  Im  acknowle«lgt!il  skill 
jw  rt  prai-tli'Hl  micnin'opitd  will  ifive  weiKbt  to  his  instnif- 
tioiw.    Indeiid.  in  lullne&iof  directions  w  to  tbe  modes  of 
investigatint'  morbid  (i<»uej«,  the  txtok  leaviiit  little  to  be 


a'pnxluotlonh  of  m>rn>phot»»fn»phs.  \Vc  iimy  fay  tlmt  ihe 
prHctir-al  histologtht  will  ^axn  much  useful  iuformutlou 
froiu  ihe  hoolL.-^Tke  Lomlon  Lanoet,  January  23,  lii92. 


Abbott's  Bacteriology. 


The  Principles  of  Bacteriology:  a  Practical  Manual  for  Student?  and  Physicians.  By  A-  C 
Abbott,  M.D.,  First  Assi.'^it.int,  LalK»rat«)ry  of  Hygiene,  University  of  Pennsylvania,  Philadelphia.  In 
one  12aio.  volume  of  250  page^,  with  32  illiigtration:*.     Cloth,  $2.00. 

To  a  person  desiriiut  to  learn  the  tecliui<iue  of  lvii'lerif>-  u  condition  to  curry  forward  the  work  for  himself.  Me^lical 
logical  work,  we  cannot  recommend  any  work  whith  will  practitioner*  generally  could  read  the  work  with  profit, 
be  more  suitable  than  the  one  before  us.  Dr.  Abl>»tt  has  e»ii»ecia]ly  the  chapters  on  sterilization  and  ditanfection. 
•hown  great  ju(ljf!Hent  in  the  selection  and  arranjiement  of  and  those  on  tulierculowis  and  dii>htheria  in  the  ^conu 
hia  material.    The  btudeut  who  follows  it  clo-^ely  will  be  iu  I  purt.—Ttie  Oinadian  Praclilioner,  Nov.  1,  1892. 


Senn's  Surgical  Bacteriology. — Second  Edition. 

Surgical  Bacteholo^.  By  Nichola.s  Senn,  M.D.,  Ph.D.,  Professor  of  Surgery  in  Rush 
Medical  College,  Chicago.  New  (second)  edition.  In  one  handsome  octavo  voltune  of  268  pages,  with 
13  f>latcs,  of  which  10  are  colored,  and  9  engravingH.     Cloth,  $2.00. 


The  Ixwk  in  really  a  nystematic  colleftion  In  the  mort  con- 
■ci«e  form  of  such  rvsults  as  ane  published  in  currt^nt  medi- 
cal literature  by  the  ablest  worUel>  in  this  ileld  of  surjjical 
pmeress;  and  to  these  ane  adde<l  the  author's  own  views 
and  the  rei«ult£  of  his  clinical  exi)erience  an<I  original 
invc»*lJi?ations.  The  hook  Is  vulualile  to  the  student,  but 
its  chief  value  tie^  in  the  fact  that  sudi  a  compilation  makes 


It  potwible  for  the  busy  pm<-titloner.  whose  time  for  rending 
is  limited  and  whoee  source*  of  iiiformatian  are  often  few, 
to  become  coiivers^mi  with  the  uio^t  m<nji;ni  and  advanced 
ldea.s  in  surreal  palhuln^y,  which  have  "laid  the  founda* 
tlon  for  the  wonderful  achievementii  of  modem  surgerj-."— 
Anjuiti  of  Surgrry,  March,  \WtL 


Oreen's  Pathology  and  Morbid  Anatomy. — Seventh  Edition. 

Pathology  and  Morbid  Anatomy.  Bv  T.  Henuv  (iuKKN,  M.D.,  Lecmrer  on  Pathology  and 
Morhid  .-Vnatooiy  at  Charing-Cross  Hospital  .Medical  School,  London.  Sixth  -\merican  from  the  seventh 
revised  English  edition.     Octavo  volume  of  h'AS,^  pages,  with  167  engravings.     Cloth,  $2.7-). 

There  is  scnr.'cly  an  intelHjfent  phyrician  anywhere  who    for  the  jTtiysiclftn.    Dr.  Green  s  work  pr*.:  his 

h>u^  not  the  Work  in  his  library,  for  it  is  almotst  an  etetential. 
In  fdct  it  tM  Ijetter  adante^l  Xa  the  wants  of  general  prac- 
titioners than  any  work  of  the  kind  with  which  we  are 
act!  uainted.  The  work?  of  < iennau  authurt;  ujx^n  patbolo«<y, 
which  have  Ijeeii  inui-slated  inlo  Engli.'ih.  are  too  abstruse 


wishes.    The  fait  that  it  ia  so  generally  etij  I  xt- 

book  by  medical  istudentfi  is  evtdeiu'e  thji  not 

spoken  too  much  In  its  favor.— CVicinimfi  Mcdiail  A'cim, 
October,  1889. 


Payne's  General  Pathology. 

A  Manual  of  General  Pathology.  Designed  as  an  Intrwlwction  to  the  Practice  of  Medicine. 
By  Joseph  F.  Payne,  M.D.,  F.K.C.P.,  Lecturer  on  Pathological  .\natomy,  St.  Thomas'  Hospital, 
London.     (>ctavo  volume  of  524  pages,  with  152  illustrations  and  a  colored  plate.     Cloth,  ^3.50. 

Knowing,  as  a  teacher  and  examiner,  the  exact  needs  of  digeaxes  now  with  iviiMiuable  «*ertain(v  awTiljed  to  |iatho> 
rnedlc^  students,  the  author  ha*  in  die  work  before  us  '  ^fenetic  microiie-*.  In  this  dejwirtnieiit  (ic  hh.s  l>een  very  fuU 
preiwxed  for  their  esiiiecial  ti-M?  what  we  do  not  hesitate  to  I  and  explicit,  not  only  in  a  descriptive  manner,  but  in  the 
say  ia  the  beat  intrfjduction  to  treneral  pathoiotry'  that  we  teihniquf  of  inve^tiiration.  The  Appendix.  >rivin»;  methods 
have  yet  examined.  A  defwirture  whioa  onr  author  Inw  ,  of  research,  i,>*  alone  worth  the  pntie  of  tliu  Uajli,  several 
taken  is  tbe  jfreater  attentiou  paid  to  the  causation  of  dls-  tiine-<<  over,  toevery  student  of  pathulotfy. — 6L  Lovia  Jiedical 
ease,  and  more  especially  to  the  etiological  factont  iu  thorie  '  and  Sur^icat  JourncU,  J&nu&ry,  1889. 


Coats'  Treatise  on  Pathology. 

A  Treatise  on  Pathology.    By  Joseph  Coats,  M.D,,  F.F.P.S.,  Pathologi.st  to  the  Glasgow 

Western  Inlirraary.    In  one  mtavo  volume  of  829  pages,  with  339  ilhistratioriH.  (loth, $5.50;  leather,  ?H.  60. 

We  are  very  much  pleased  with  ihi-  l«>ok,  which,  for    plain,  concise  and  i  ke  a  dictionary, 

getieml  pnvciitioneraandstudentit,  cotne.v  nciirer  lonurldea  1  We  have  plHa.<urr  tudcnfa,  as  we 

of  perfection  than  any  we  know  on  this  suhjert,  within  the  >  think  it  well  a<lap'.  mm  Practitioner, 
aame  dimensions.     The  style  is  exceedingly  grn^d,  being  i  December,  I'SfA, 


Klein's  Histology.— Fourth  Edition. 


Elements  of  Histology.  By  E.  Klein,  M.D.,  F.R.S.,  Joint  Lecturer  on  General  Anatomy 
and  Physiology  in  the  Medical  School  of  St.  Bartholomew'a  Hospital,  London.  Fourth  edition.  In  one 
12mo.  volume  of  376  pages,  with  194  illus.     Limp  cloth,  $1.75.     See  Student^  Serial  c^ManuaUy  page  30. 

clear 
setii.v  ■ 
veiiicu: 


The  larpe  numhorof  editions  through  which  Dr.  Klein's 
little  hand?KM>k  of  hirtolc^y  ha.«!  run  !<ince  itj*  tlr«t  appear- 
ance in  18tW  is  ample  evi<lence  ihiit  it  is  appreciated  by  the 
medical  titudeut  and  that  it  supplies  a  dednite  wont.    The 


manner  In  which  It  is  written,  the  ab- 
uiatler,  of  confli<tini;  views,  and  the  con- 

^  .  iKxik  and  its  mofierate  priiv,  will  aoount 

for  its  undoubtAKl  sucoees.— Jtfedioa/  Chnmick,  Feb.,  1£90, 


Histology,  Pathology  and  Bacteriology.  cioth.?L  a^ student^ OwSma,  p.  aa. 

Lea  Brothers  A  Co.,  Publishers.  706,  708  A  710  Sansom  Street.  PhUadefphia. 


Roberts'  Modern  Sorgery. 

The  Principles  and  Practice  of  Modern  Surgery.    For  the  uw  of  Stndt-nt^   . 

tioners  of  M<Mlieine  and  Surgery,  l\v  John  H.  K<ip.krts,  M.  D.,  PrfMewsor  of  Auatouiv  ao'i 
the  Pliiladelpliia  Polyclinic.  Profes^sor  uf  Uie  Prlnt'iples  and  Practice  of  Suri/*  ri-  in  i*!- 
Medical  Oilege  of  Pennsylvania.     l<«otiirer  on  Anatomy  in  the  University  of  1  i.     In  dm 

very  handsome  octavo  volume  of  780  piige;^,  with  iMJl  ilhisi'rations.     Cloth,  ?4.o0  ;   1  "»0. 

ThiB  work  Ik  h  very  romprehensive  numuul  utioti  Rcneml  trinen  anrl  method*  of  pMcf  Ire  of  the  r*«stfnt  »U».  lb  cm 
Burjfijry,  and  will  doubtlcs**  meet  with  h  fftvoniblp  re'viptlnn  eml  flrranj?ement  follow*  1h(^  rilr.  fm<1  th<»  nnxbar.  to  hi* 
l»jr  ttie  profession.    It  ha*  n  thorMn"  '     ^     ■      '    '  '  r     desliv  to  Ih»  rondse  an"  ■      "  -  ^  «litK»1  iW- 

themibjectjgare  treatt-d  with  mn-  i^    mmU'.  but  this  is  eti'  rtnr  the  i4- 

areln  ftccord  with  ihof*  4if  tlje  !'.<  -     mirahlemaanerinw:  -'TheoMAit 

art,  and  lt«  llteratnro  in  fully  up  l^j  aii  me  unviiuwi  ikh-  1  nessof  his  -work.— Mtdicm  Krcof^,  jaui.  ■  : 


Ashhurst's  Surgery.— Fifth  Edition. 

The  Principles  and  Practice  of  Surgery.  Iiy  Johx  AsHHinBT,  Jr.,  M.D.,  Barton  Profw 
of  Sarpery  and  Clinical  SuiTEi:ery  in  the  University  of  Pennsylvania,  Surgeon  to  the  Penn-Jjlvania  Uo^pital.l 
Philadelphiiu  Fifth  edition,  enlarged  and  thoroughly  revised-  In  one  octavo  volume  of  1144  p*ir«i,J 
with  642  ill u«trationsi.     Cloth,  $6.00  ;   leather,  f  7. 00. 


A  oornpletf  and  most  exrellfnt  work  on  surgery.  It  U  i 
onlv  net*t-«srtr\' to  examine  It  to  (*e  at  on<v  lit.  excellence 
and  real  merit  either  a*  tcxt-bo<ik  for  thefludent  oraRtiiric 
for  the  »reiitral  prncl  itioncr.  It  ftilly  considers  In  detail 
every  surgical  injurj'  and  diflease  to  which  the  body  is 
liable,  ana  every  advance  In  surgery  worth  noting  Is  to  be 


found  In  ita  proper  place.     It  is  nnq 

and  most  complete  Mnele  volutne  otn  _  _ 

Innjninpc,  and  cannot  t»ut  receive  that  cont\ntitf1  apncria- 

tlon  which  its  mcrjt>:  justly  demand.— 5toiir*eni  PratUlitme. 

Februarj-.  1890. 


nqaeetiixMblT  (li«  tmM 
1  ntrseirT,  ia  the  Ibviiwn 
tat  contlntitfl  appptria- 


Druitt's  Modern  Surgery.— Twelfth  Edition. 

Manual  of  Modem  Surgery.    By  Robert  Druitt,  M.R.C.a    Twelfth  edition. 
revised  hv  Staslby  Bovd,  M, B.,  B.S.,  F.R.C.S.     In  one  8vo.  volume  of  965  pages,  witli  Z7S  \\\u 
Cloth,  $4.00;  leather,  $o.(K). 

Drulrfs  Surgery  has  been  an  exceeiiinjtiy  popular  work  '  highly  appreciated  that  a  cnpr  w-  '^-rtm- 

In  the  profesilon.     Itisstate*!  thnt  ri<),OtX)  copies  have  betn  !  meni  to  etuh  j^tnveon.    The  pre-  it  1m 

sold  in  Eniarland,  while  In  the  United  States,  ever  since  its  <  the  !«me  features  peculiar  to  the  «<..«...,  n.-..  ■-ii,..>.ll«»kll 
first  iMue.'it  ha-s  iwen  used  as  a  test-lxwk  to  a  ver>-  Uirwe  recent  illscoverie*  In  Bur^rj-,  and  is  fnily  up  to  tUc  tfavi 
extent.     L)uriu^  the  late  war  in  this  country  it  was  so  I  —Cincinnati  Medical  Newt,  September,  laST. 


Gross'  System  of  Surgery. — Sixth  Edition. 

A  System  of  Surgery.    By  Samuel  IX  Gross,  MD.,  LL.D.,  Emeritus  Profe«or  of 
in  the  Jeflerwin  .Mie<iical  College  of  Philadelphia.     Sixth  edition.     In  two  large  imperial  ctctavo  • 
containing  2382  pagen,  illustrated  with  1(323  engravings.     Leather,  $15.00  ;  h:Uf  Rtissia,  $16.00. 

Surgery,     noth,  $1.75.     See  StuHmt/  Quiz  Srrifj^,  page  30. 

Young's  Orthopaedic  Surgery. — In  Press. 

A  Manual  of  Orthop^flic  Surgery,  for  Students  and  Practitioners.     By  James 
YoTTNG,  .M. D.,  Instructor  in  (>rilio|Kcdio  Surgery,  University  of  Peunisylvauia,  Philadelphia.     lo  < 
12mo.  volume  of  about  400  pages,  fully  illifrtrated. 


Butt  in  on  the  Tongue. 

Diseases  of  the  Tongue.  By  IIekry  T.  BiTTLrN,  F.R,C.S.,  Assistant  Surgeon  to  .Si.  Bjinhr^ 
lomcw'rt  Hospitfll,  London.  In  one  12mo.  volume  of  456  pagft*?  with  8  colored  plates  and  3  woodcuu. 
Cloth,  $3.50.     See  ^ruw  of  Clinical  Martuaig,  page  30, 


Gould's  Surgical  Diagnosis. 

Elements  of  Surgical  Diagnosis.    By  A.  Pearce  Goutj),  M.S.,  M.R,  F.R.CSI,        _ 

Surgeon  to  Mi*ldles<'x  Hospital,  London.     In  one  pocket-s»»e  12mo.  volume  of  589  piges.     ClotJi«  ^8 
See  Stuflrnt!^'  Scria  of  Mfniunh,  p.'tge  30. 

Schafer's  Histology.— Third  Edition. 

The  Essentials  of  Histology.    By  Ei>wARn  A.  Si:rtAFER,  M.D.,  F.K..^.,  JiKlrell  Profe»?r  *< 

Physiology  in  University  <Vjl lege,  L)ndon.     New  (third)  edition.     In  oue  octavo  volutnif  of  311  pet^ 
witlh  325  illustrations.     Cloth,  $3.00. 


PEPPER'S  gtTRGICAL  PATHOLOQV,  In  one  pockeHdJJC 
J2mo,  volume  of  511  pagt**,  with  Kl  illustrations.  Limp 
cloth,  red  edgres.  t2.00.  See  Studatts'  SerUta  of  .VanuaU, 
papc  ■!*• 

]i  1  I'"E  OFSrrRGERY, 

1/ 1  I  )i  vo  volume  of  7W 

pai:  :->. 

OAAT'b  fcJTDDENT  jS  SURGERY.     By  FREDKWOt  JaMES 


QA14T,  F.R.C.S.    Square  octavo,  »4S  pages,  |S»  cnxwriap- 

Cloth,  S3. 75. 

MILLERS  PRACTICE  OF  SITVIBRY.     FdQrth  add  » 
vised  American  cHtlon      Tn   1:1.*  In'-uv  •"-•tava  voiUOMttfl 
pages,  with  MVi  ;  i 

MILLERS  Pi  Y.    Potmh  i 

can  fkx>m  the  thii  .  ^..u , Xu  one  art»n>« 

ume  of  038  pa*(e9,  witli  i*4*»  iiluetnuions.     Cloth,  |B.Ti 


Lea  Brothers  A  Co..  Publishers,  706,  708  A  710  Sansom  Street.  Philadelphia. 


Efichsen's  Science  and  Art  of  Surgery* — Eighth  Edition. 

The  Science  and  Art  of  Surgery;  Beinp  a  Treatr^e  on  Sur^ii^l  Injuries,  r)iaeaj*es  and 
<>pera(innr*.  Ily  JfurN  E,  EiiicnsES,  F.  R.8.,  F.R.f.S.,  Pmftswurof  Snrgt-rv  in  the  University  CoUege, 
London,  etc.  From  ilu«  eiplitli  and  enlarged  English  edition.  In  two  large  octavo  volumeH  of  2316 
pjijres,  with  984  engruvingn  nn  womi     Cloth,  ;?>9.CK);   leather,  $11.00, 


Pur  mnny  years  ihts  cittjisle  wnrk  has  bt^m  moAv  hy  pref- 
erence of  teatherb  tlie  priiM  ijin.!  u.'Xt-b(x>k  on  surxery  f«>r 
meiilcal  KtudenLs.  wliik  il)rou;;b  trauHUiious  inin  the  lead- 


the  fonnrr  tjdliloii  hii>  tioen  tinippe<l  un<l  no  (Jlseovery.  de- 
Yice  or  Irapruveim-tit  wUii'h  Fuli  iaarke<I  the  prnjrtv-**  of 
MUr^ry  ilurinK  the   last  (lecude  huj*  lieeu  omitted.    The 


In^  contiuental  liinj^io^w  it  may  !«  imM  to  ^iile  the  tsur-    illiutnitions  Hre  nu\ny  and  t^xecuted  in  the  highest  t^tyle  of 
giL-al  teachings  of  the  eivillaod  world.    No  excellenec  of    Art,— LouUviUt  Medical  }ftwi,  February  H,  ISto. 

Bryant's  Practice  of  Surgery. — Fourth  Edition. 

The  Practice  of  Surgery.  By  Thomas  Bryant,  F.R.C.8.,  Surgeon  and  I^ectnrer  on  Surgery 
at  tiuy't*  Hospital,  London.  Fourth  .\ineric"an  from  the  fourth  and  revised  English  edition.  In  one 
large  imperial  ociavo  volume  of  1040  piigeti,  with  727  illustrations,     ("loth,  $6.50;  leather,  $7.50. 

The  fourth  edition  of  thi«  work  is  fully  Jihr.'xst  of  Uie 
times.  The  author  handlist  his  subjeris  with  ihat.  decree 
of  iudjfmenl  and  skill  which  is  attaincl  by  yean*  of  patient 
toil  and  varied  exfierient^.  The  jiressent  edition  i*.  a  thor- 
ough revlftinn  of  those  which  precede*!  it,  with  much  nev*' 
matter  adde*!.    His  diction  is  so  KncefUl  and  loffical,  and 


th«  highest  onler  of  text-lxwk.n  for  the  medical  student 
Alni'^t  tv.rv  topic  in  nurgery  iH  pre9«ent4?d  in  8U<'haform 
f  I i-y  practitioner  to  re%iew  any  subject  in 

in  A  sliort  time.    No  timt:  ts  lobt  with 
I  .^uix^rfluotis  verbiage,    in  shon,  the  work 
i.«i  Limueiiilv  i  kur,  loKical  and  mxacaL— Chicago  Medical 


his  explanatiuob  are  m  lucid,  as  lo  pUicc  the  work  among  <  Journal  arnl  Examiner,  April,  IsSii 


Wharton's  Minor  Surgery  and  Bandaging. 

Milior  Surgery  and  Bandaging.  By  IIexrv  K.  Whartos,  M.TX,  Demon.strator  of  Snrgerv 
in  the  Univen^itv  of  Ponnsvlv.\nia.  In  one  12mo.  volume  of  4',)H  pagtw,  with  403  engrAvings,  many  heiug 
photographic.     Cloth,  ^'AM. 


Thto  new  work  ma«t  ukeaflrvt  rank  as  soon  as  exam- 
ined. Banda^ng  is  well  described  by  words,  and  the 
methods  are  lllastnued  by  phototrraphic  drawiup,  so  as  to 
make  plain  each  step  taken  in  the  Hppli<'ation  of  Ijandaees 
of  varUHM  kind«  to  different  r>art«  of  the  Imily  and  extrem- 
ities'—Including^ the  heiwl.  The  various  opemtion*  are  like- 
wise described  and  illurtrateil.  «<»  that  it  would  f^eemeasy 
for  the  tyro  to  do  the  trruvi^t  ampuUtion.    The  various  e-i- 


tablLshel  operatiouH  are  <leM"ribed  in  detail.  Hence  this 
work  beromcH  a  most  valuable  companion-book  to  any  of 
the  more  pretentlou.i  treatises  on  suri^ery,  where  Hiutpiv  the 
general  aiivice  t*.  iriven  to  bandage,  amputate,  intti'bate. 
operate,  etc.  For  the  student  and  yonnp  muveon,  it  i*  a 
very  valuable  instruction  tnKjk  from  which  to  leani  how  to 
do  what  may  be  itdvi*ed.  in  jyeneml  tenufe,  to  be  done. — 
Virginia  Medical  Monthly,  October,  ISQl. 


Treves'  Operative  Surgery.— Two  Volumes. 


A  Manual  of  Operative  Surgery.  By  Frederick  Trkvbs,  F.R.C.S.,  Stirgeon  and  Lecturer 
on  Anatomy  at  the  London  Hospital.  In  two  octavo  volumes  coataining  1560  pages,  with  422  engra\'ingis. 
Complete  work,  cloth,  $9.00;  leather,  $11.00. 

Mr  Treves  Cn  thin  admirable  manual  of  operative  snr- '  language.  It  cannot  fail  to  be  of  the  fiTeAte«t  us?  both  to 
pery  has  in  each  instance  practically  aHsumc<I  that  opiera-  '  practical  surtfeotis  and  to  thoH?  k'erieral  pmclitioiiers  who. 
tion  has  l;ieen  decided  upon  and  Ita.**  then  proceeded  to  give    owing  to  their  lj*olaliuii  ortoothcr  lirciimstanccs,  nn-  forced 


the  varlouh  ofienitlve  meth^idfl  which  may  be  emniitye'l, 
with  a  criticum  of  their  comparative  value  and  a  detailecl 
and  careflil  dcwription  of  each  particular  stage  of  their 
performance.  I<>if>ecial  attention  has  been  paid  to  the  pre- 
paratory treatment  of  the  fiatlent  and  to  the  details  of  the 
after-treatment  of  the  ca«*.  and  this  is  one  of  the  most  difr 
tltiellve  amraiK  Uk*  lUiuiy  excellent  featurej'  of  the  book. 
We  declare  it  the  l*st  work  on  the  subject  in  the  English 
tangua^,  and  indeed,  in  many  respects,  the  Ijtst  to  any 


to  do  much  of  their  own  openM 

the  book  sostronglv  for  tlic  ex<  1  in 

the  arduoos  task  oi  selecting  f  ;-  of 

varying  procedures  thti^e  m<><i  «  ■...,,,..,,  the 

way  in  which  the  still  more  dilhculi  task  oi  .  .tijif 

the bestof  thoeohax  ixjen aci-oraplLnhe*! :  iw  |.le. 
clear,  straightforward  manner  In  which  iL.    .i.i.Lumiion 

thu-s  gathered  trova.  all  surgical  literature  ban  l»een  uoii- 
veyt^l  to  the  reader.— ilnfwZa  of  Surgery,  March,  l^^z. 


Treves'  Student's  Hand -Book  of  Siffgical  Operations. 
608  pages,  with  94  ilUL>*tfution».     Cloth,  $2.50. 


tn  one  square  12mo.  volume  of 


A  ManT'.?^  "^  Surgery.     In  Treatises  by  various  Authors,  e<Hted  by  Frederick   Treves, 
F.R.C.S.     Iti  volumes,  c*uitaining  18dt>  pageH,  with  213  engravings.     Price  per  set,  cloth, 

$ti.00.     See  SV  -:/ J/rr»i»/i/x,  page  :iiJ. 

We  have  here  the  fvpininns  of  thirty-three  authors,  in  an  j  and  the  salient  points  and  the  lieginnings  of  now  subjects 
encyclopwlic  form  Irir  e«*y  and  ready  reference.  The  l  are  always  printed  in  extra-heavy  type,  so  that  a  iiersoa 
three  volumea  embrace  every  variety  of  sm^lc*!  aflbotUww  may  find  whatever  information  he  may  be  In  nee<l  of  at  a 
likely  to  he  met  with,  the  paragnphs  are  short  and  pithy,  I  mumcnt'A  glance.— CKneinno/l  Lancet- Clinic,  .A.ugtist2].  18SG. 


Treves  on  Intestinal  Obstruction.     In  one  12mo.  volume  of  522  pages,  with  60  i  I  lustrations. 
IJnift  cloth,  blue  edges,  .'jSl'.OO.      S**e  Stnci »/  Clinical  Manualjt,  page  30. 


Holmes'  System  of  Surgery. — American  Edition. 

A  System  of  Surgery;  Theoretical  and  Practical.  IN  TKE.lTISES  BY  VARIOUS 
Al'THtHW.  Ivlitol  V>y  Timothy  Holmlss  M..\.,  Surgi?on  and  Lecturer  on  Surgery  at  St.  George's 
Hospital,  London.  AMKRic\>r  edition,  thoroughly  revi.sed  avb  re-edited  by  John  IL  Packard, 
M,  D.  Three  large  octavo  volumts  of  3137  pagea,  with  97i>  illustraliout*  on  wood  and  13  lithographic 
plates.     Per  set,  cloth,  $18.00  ;  leather,  $21.00.     Subsetiption  only. 


Lea  Brothers  A  Co..  PubUshers,  706,  708  A  710  Sansom  Street.  Philadelphia. 
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Smith's  Operative  Surgery. — Revised  Edit 

The  Principles  and  Practice  of  Operative  Surgery.  Bv  Sti 
Clinical  8ur;?ery  in  the  FniverNiiy  of  the  ("ity  of  New  \ork.  Setwnd 
In  one  very  JiaiuLsume  ck-Iuvo  volume  of  892  pages,  Avith  1(X>5  ilhv  t":'-t 


This  fxrellent  nn<l  vcrj*  valunble  brwik  Is  one  of  the  mot*! 
)=ati*fttL'Uiry  wo^k.'^  nn  molern  ojierativo  Mirsery  yet  pub- 


"tI 


ye 


iiiUy  . 


viU  lot 


Uishi.Hl.  The  \K*i\n.  is  u  eomr*!uai>ini  for  the  iruKlem  sur-  will  long  bold  a  uii>.- 
g«'oti.  The  (iresf  nf  t^lition  is  much  enlarf^l.  and  the  text  \Xm  rett<lere.  tio  mnller 
hiis  heen  thorrjiiishl 


jimved  methods 
nieutv  ktiosvi)  for 
ft.s  H  htuulbtKjk  1- 


■i\.  Ni  a^  to  give  the  mi>t  im-    paf^esin  vnin,     Us 
ii>fery  andthe  lute.'it  instni-    illi 
rK,    It  (Mil  Ih!  !mlysrti<1  thai. 


lit,  a  comfMiuiou  for  the  .nur- 


lliwtrntloiti,  and  esj 
aoter,  all  roinblii*,*  tot 
ijicfilJouniat.  May  10, 


Holmes'  Treatise  on  Surgery. — One  Volum 

A  Treatise  on  Surgery;    Its  Principles  and   Practice. 
Surt?eon  aatl  Lecturer  on  Surgerv  at  St,  George  s  liaspital   Londoa« 
edited  by  T.  PicKERmo  I*ick,  F*.R.C.8.     In  one  octavo  volume  oil 


Cloth,  $6.00;  leather,  |7.00. 

To  the  younger  members  of  the  pnjfefiidon  and  to  others 
ni>l  K<'<iualjiie<l  with  the  book  and  it?*  merit*,  we  take 
pleasure  in  reeommendin^  it  hh  w  MirKer>'  eomplete,  thor- 
otigh.  well  written,  f\iUy  llliistrate<l,  modem,  a  work  suffi- 
ciently volumiuiius  for  the  surtjt«.>n  sr>etiallhl,  adequately 


con  else  for  the  ^ener 
that  art"  neee»iary  to 
tlon  of  the  flurRwon's 
present  knowle«lge  i 
Inexjiedient.— i^cj^ 


Hamilton  on  Fractures  and  Dislocations.- 

A  Practical  Treatise  on  Practures  and  Dislocations.  _  I 

LL. !>.,  Surgeon  to  Beilevue  Ilonpit.'il,  New  York.  New  (eif,'hlh)  editioi 
Smith,  M..1>.,  ProfeH*ic>r  of  Clinioal  SiirKery  in  ihe  I'niversity  of  theCi 
volume  of  832  pagfes,  with  507  illuAtnifions.     Hoth,  fo.oO;   l*»ather,  $6. 

make  '  voli 

edge  1  'in* 

ume  ■  ruie 

amount  ut  labor  lt«  < 
have  ueceailtatcd,  1 
impre««Hl  with  its  « 
compliahed,  aud  haa 
cellently  well.— So<<a 
•Jd.  189i. 


lu  11^  are  convincing  prtM>fj  If  any  Is 

ni«ei!  [<opiilarity.     It  is  pre<?mini'nlly"lhe 

unih'  .mil  dinlix"ntionf,  and   uiiiverwilly 

•jU'.tod  a-  ^skL.  In  ibu  new  edition  it  luw  Uvst  none  of  its 
Idniit-r  worth.  The  additions  It  hius  received  bv  its  recent 
rwision  make  it  a  work  thoroujfhlv  in  a<'fon"laiire  with 
nifuk'ni  practice  iheoretlcally.  me<'nii«ii<uny,  aMentieally. 
The  ta'.k  of  virrltlng  a  complete  ireatLst^  on  a  subjeet  iif 
iiuch  magnitude  i^  no  eaj*y  one.    Dr.  Smith  ha^i  aimed  to 


Stimson's  Operative  Surgery. — Second  Ed 

A  Manual  of  Operative  Surgery.    BvLeww  A.  Stimws, 
.Surgery  in  the  University  of  the  City  of  New  \ork.     Second  edition. 


5(>3  pag«i,  with  342  illumratirms.     Cloth,  $2.5(J. 
The  auth'T   Viu.w^  ii...   .iitn.-iiit   »ri  ..r  ...n.iensation.    t^nn   >ii>.!  i.> 

Tims  the  i;  uid  at  the 

Mime  time  pnifisH?'!. 

the  itle|«  i;i     ,,.......     J..    .!..        -..!   :.    .       .  iLiiu<m   has    !..:_..  ^.. 

Mouifht  u>  iiidicMle  Uie  vhant^r''  ih>».l  have  l>cfn  effected  in    U  «.-oiklaio>  inui^h  lluil 
opemtivc  uu.abiid;4  aud  prrx-etlurew  by  the  anti-^eplie  sys-  ■  icaiJournai,  Jauuarjr 


Idwl 
•lie 

-  tni 


Stimson  on  Fractures  and  Dislocations. 

A  Treatise  on  Practtires  and  Dislocations.    By  Lkwis  A 
some  tx-tavo  volumes.     \'oIume  1.,  Fk.kltvhks,  5-S2  pa+jes,  300  illnstratit 
640    pa^es,    with    1<)3    illustrations.     Complete  work,    cloth,   $o.5l); 
separately,  cloth,  $3. IK);  leather,  $4.00. 

Til'  ml  volurae  marksthe  pnmple-  umo  I 

tlon  plan  <if  prefuiriu^r  a  work  and  \ 

whi'  hilh'^t    niaiiTur   nil   that  i.s  time 

kTKAvii  -i-i  '■,<!  DifiliK'a-  it  up;-'  '■  -r 

ti<>fi-.     Tip  •'  the  po^i-  m:I'  ■  ■  r.    i. 

cli'U  <jf  uiiU]  i^ianion  on  .-ur-.;i!>  ^^l.^ 

lUslwations  M.  ill  no  douot  i>c  >iriuiuriv  r^.  eufi.    This  vol-  i  rcicreu«?e.— ' 


Pick  on  Fractures  and  Dislocations. 

Practures  and  Dislocations.    Ky  T.  Piokerino  Pick.  F.B. 
Surgery  nt  St,  (Jeorge'a  Hospital,  lx)ndon.     In  one  12roo.  volume 
LimjJ  cloth,  $2.00.     See  iS«Ti<M  </  ClinioU  MnuanLt,  page  ,S0. 


Marsh  on  the  Joints. 

Diseases  of  the  Joints.    By  IIow.\Rn  Mar.'ht,  F.R.C.S., 
Bftrtholumew'fl  li4.upital,  Loudon,     lit  one  12mo.  volume  of  468 
platft     Cloth,  $2.00.     See  Series  cf  CUnioat  Manu^tLs,  page  30. 
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JUST  READY. 


A  Text=book  of  Ophthalmology. 


I 


I 
I 


ClLlELIvS   A.  OLIVER,  M.U, 
Snrtjfftn  to  WiUa  Eye  JJtMtpUa}^  Phi-lmMphin. 


By  WILLIAM    F.   NOUKIS,  M.D.,  iind 

Pffif>'m^r  of  <'}j>h(hn/nu:>i^nfff  in  ike  Umixrsitif  of 
Pfnufyirnvut. 

In  one  very  handMoVne  octavo  volume  of  641  pages,  with  357  engravings  »nd  5  colored  platea.     Cloth, 
$5.00;  leather,  $G.0<). 

The  preparation  of  this  magnificent  work  has  engaged  its  eminent  authors  during  a  period  exceedins  Bevea 
years,  their  effort  being  to  produce  a  guide  for  the  student  and  practitioner  which  should  reprc^nt  the  rooct 
advanced  state  of  its  science  in  the  clearest  pneaible  manner.  The  volume  embodies  not  only  the  results  of 
large  fteraonal  experience  but  also  of  most  extensive  acquaintance  with  tbe  vast  and  rich  literature  of  tte 
department.  By  a  careful  selection  of  material  and  the  employment  of  a  terse  style  the  Authors  have  presented 
an  ample  working  knowledge  of  their  subject  in  a  volume  of  convenient  site.  The  series  of  illustrations  ia 
singularly  rich  and  is  thoroughly  in  keeping  with  the  literary  material  which  it  embellishes.  The  volume  ia 
assured  of  the  foremost  position  as  a  text-book  and  work  of  reference. 

Berry  on  the  Eye. — New  Edition.    Just  Ready- 
Diseases  of  the  Eye.     A  Practical  Trtiiti.^e  for  Students  of  OphihaJmoIogy,     By  OeoroE  A- 
Berry,  M. B.,  F.K.C.S.,  Ed.,  Ophthalmic  Surgeon,  Ediiibiirfjh  Koval  Infirmary.     New  (second)  edition. 
In  one  octavo  vf>lurae  of  750  pages,  and  197  illu-stnition.s,  mostly  lithogTnphie.     Cloth,  $8.00. 


The  mo^X  notable  feat\ire  of  Born-'s  t»n«ik  is  Its  wealth 
of  licnutlftilly  col«»n;'<l  tUu^tmtinns  intnKlu(>efl  throu^bout 
in  immefliatf  rouneititm  with  tbe  related  text.  The 
pireeem  i^liiion  contJiius  a  Inrpc  riuinlKT  of  ihw*  thut  arv 
entin?lv  new,  inaklni:  in  all  eiKhly-^ven,  the  line!st  oolle<'- 
tlon  of  ."oirh  illustnilitins  of  the  normal  auJ  fittthoUi^ieAl 
apfteamnces*  of  the  eye  toltcfoiindiiuiny  work  piibliKhetl  in 
the  Enpllsh  laiiKiimre.  To  rlu*  |»rHftitioncf  who  has  not  the 
advantaire  of  a  laive  sfiectal  clinic  in  which  to  heconie 
familiar  with  tbe  rarer  forro**  of  eye  disease.  Mich  illii*tra- 
tinw  urc  \n\-&\iu\\Av.~ Philadelphia  Potyclinic,  Jnne  15,  WXi. 


We  are  kIojI  tc  '            new  edition  of  Mr.  Berry's 

excellent  mamwl  •  Nd  for.     It  ha*  f*en  enlarjrefl 

to  the  oTtfut  of  ;■'  -.■<-\     Thi'  rhfipTcr-:  h.ivn  \v'vn 

•,     .    ,      ,    ■   ,     ■  ;  \                 ,          ,,ted. 

stU- 

'    ■  ■     ■  '  •-  ••  he 

)<  Mkfiv  to  iiie.-t  u  :'h  111  i-rui'!!!  H,  ainl  tli.'  ir-Mruir-nt  r..->'om- 
m»'iid«Ml  miiy  Iv  thomujjhly  rclii'd  on  a*  tlio  result  of 
careful  otiservation  and  of  Lonsldurable  expi.^rli'nc-c.— JA* 
Lancet,  London,  April  29.  ISSG. 


V 


Juler*s  Ophthalmic  Science  &  Practice.^ — New  Ed.    Jyst  Ready. 

A  Handbook  of  Ophthalmic  Science  and  Practice.     Bv  Hk>by   E.  JtLER,  F.R.CS., 

Ophthalmic  Surgeon  to  St.  Marr'si  Hospital,  Stirgeon  to  the  Royal  Westminster  Ophthalmic  Hospital, 
London.  New  (second)  edition,  revised  and  enlarged.  In  one  hand.*«jrae  t)otavo  volume  of  562  pages, 
with  201  engraving}*,  17  c«ilored  plates,  test-types  and  color  blindnewj  test,     ('loth,  $.j.50;  leather,  J?G.60. 

altemtlnn«  and  ndditirms,  alike  !n  the  text  nnd  in  fhc  illus- 


It  1«  but  comparatively  a  few  years  rinre  the  profession 
fln-t  liHd  till- opjH.riunity  of  stndylni:  and  '    :.,' the 

exhaust  ivi' and  >rieiitini*  work  on  ophth.l  >ind 

praitiiii  fpini  tlie  un  of  Mr.  Jnlir      1:  ,.  the 

•econd  dition  of  \vlii<h  we  now  hu^     "  >'  oi  notic- 

&the  aiiihor  wtn  einini'iitly  f^iii'  uij  concise 

riptions  and  inuejil  iUu^t^Hli'l  ■  most  im- 

portant nffcctldiis  of  the  «  ye  mid  oi  us  npfx  iidaKt-H.  The 
second  t'^iition  of  >[r.  Jnler'n  work  ha^,  we  know,  l»een 
anxiously  Maitcl  for.    The  author  has  made  nrnneroiw 


tmtli'}  '    '    he  reader  i"- ['  '  '         '  .rm, 

and  >  '  ncf«  thonn:  .  ur- 

fiev  <  I  .  with  nil    ■  1  tbe 

'  ■'  our 

lib- 
,-  :  ,.,ent 

OI  opti'-.u  frnT-  u  t' .•MiiiMj.-iiTiv  !inn<  if'iite  a  i!j'-~t  lordlaJ 
welcome  to  thi.s  work  alike  by  students  and  practitioners  of 
me<llcine.  —  7"A<-  PraclUioncr,  July.  l«iM. 


Nettleship  on  the  Eye. — Fifth  Edition. 

Diseases  of  the  Eye.  By  Edward  Nettlioship,  RR.C.S.,  (hihthalmic  Surgeon  at  St, 
Thomtut*  Hospital,  London.  Surgeon  to  the  Royal  Ixtndon  (MoortieId>»)  Ophthalmic  Hospital.  Fonrth 
.\merjcnn  from  the  iiflh  Eiigli.>sli  edition,  thoroughly  revWd.  With  a  Supplement  on  the  I>etection  of 
<'olnr  Blindness,  by  WiLl-lAM  Thom*)N,  M.D.,  Profe^^sor  of  0{dith:ilm<dopy  in  the  Jefferson  Mwlical 
College,  Philatlelphi.'u  In  one  limo.  volume  of  500  |Miges*,  with  164  illuBtrations  selection.^  from 
t^nellen's  test-typea  and  formnhe,  and  a  colored  plate.      Cloth,  $2.00. 

This  is  a  well-known  and  a  valualile  work.    It  was  pri-    to  t>e  a-ssnmed  in  some  of  our  larger  works,  t**  not  tedious 
marily  intended    for   tlie    umj  of  gtudeni!*,  and   hupplie*    from  overM-onelMcn^wi,  luid  yet  covers  llie  more  itnjiortnnt 
their  ut^efU  ailmimhly,  but  it  it  uh  useful  for  the  pnwti-    partsof  clinical  ophthalmology.— JVete  }'f>rtJfef/jc»WJoMrno/, 
tioner,  or  indee<l  more  w.     It  do»>s  rmi  pre*Tjpp«»ie  the  large    Dec.  13,  1890. 
amoimt  of  recondite  kuowkxiKc  to  tie  xiresent  which  seems  ■ 

Eye,  Ear,  Throat  and  Nose,  cioth,  ii.oo.  see -snufcntt' Qwa &rt«.,  page  yu. 
Carter  &  Frost's  Ophthalmic  Surgery. 

Ophthalmic  Surgery.  By  R.  BRrnESELL  Carter,  F.R.C.S.,  Lecturer  on  Ophthalmic  Surgery 
at  St,  (ieftrges  Ho«j>itJil,  l>.ndon,"and  \V.  At)A.vi.s  FRoer,  FR.C.S.,  Joint  Lecl.  on  Oph.  Surgery  at  St. 
(reorcrc'.>«  H<wpital,  l>ond<u».  In  <>ne  I'imn.  volume  of  5.')9  page;*,  witli  '<*!  W(x>dcut*i,  color-l»lindne-*i  teat, 
Icst-tyjies  and  dot.s,  and  appendix  of  formulae.     Cloth,  $2.25.     See  Sfritii  of  CUniral  J/ii/iMa/s,  p.  30. 


WKLL8  ON  THE  EYE.    In  one  ocUivo  rolume. 

LAW?<)N  OX  INJI'KIE^  To  TIT"  ■•"^  nRBTT  ANT) 
E^'KIJDS:  Their  ImiiUMliate  nnd  1:  is.    Octavo 

of  404  pases,  with  ^l  illu.xtnitlon».    • 


LArRENCE  AND  MOON'S  fLVNDY  BOOK  OP  OPH- 
THALMIC SURGERY,  for  the  iw  of  l»niiUtioners.  Second 
etlition.  In  one  octavo  vulume  of  'iTi  paffee,  with  05  lUoa* 
trationa.    Cloth,  l2.7o. 


Lea  Brothers  A  Co,,  Pub  fishers,  706.  708  i  710  Sansom  Street,  PhHadelphia. 


OTOLOGY    AND    LARYNGOLOGT. 


Byrnett  on  the  Ear. — Second  Edition. 

Tie  Ear;    Its  Anatomy,  Physiology  and  Diseases.    A  Practical  Treatise  firt-ihe  IVof  i 

Mediesil  Students  anil  PmclilionerH.  Ry  <'iiAui/iv-<  II.  lii  rnktt,  A.M.,  M. D.,  Pnjfw^or  of  Otology  in 
the  Fhihulelpliia  Polyclinic ;  PrcKidenl  i>l'  the  American  « Hulojfical  Society.  Second  edition.  l«i  con 
handMonie  octavo  volume  of  580  pages,  with  107  illuwtratioiu*.     Cloth,  i^4.(K) ;  leather,  $o.lM). 

We  note  with  filejiMirv  Un,*  ni'K"aranc«Mjf  Hse<'<tiul  clltitm 
of  thlK  valttrtbli'  Wfirk.  When  it  fii>l.  cjiine  out  it  wa« 
aocGpteri  by  the  iirufe'<>.lon  juh  nm.-  uf  the  few  HtuiKlanl  workw 
nu  mtjUem  aunil  snriti.'ry  in  thv  EnKH^^h  lanifunifi',  niid  in 
biM  second  tdition  I)r.  Biu-nott  ha-s  fully  inuhitnimHl  hbi 
rtrpufAtion.  fur  the  tKK»k  i»  renlote  with  valniiltl«  informa- 
tion and  hUffjfestion.  The  rcvljiion  liii.^  K'on  rarcfully  car- 
ried out  aiid  much  new  matter  iidded.  lir.  Burnelfa  work 
nIu^l  tie  rt'^jinlcd  (w  a  ver>'  vaJiniblc*  contribution  to  rtunil 
stirgerj",  nut  only  on  account  of  its  runipreheuf-iveTie!^.  but 
because  it  coatalriB  tlic  rtstill*!  of  tht>  «Hrcfiil  ii.'rs<>tint  fil>- 
servfttion  and  ex|<erienpe  of  this  cminout  aural  Hurpoon  — 
London  Lancet,  l-eliruary  L'l.  l»x.i, 


Wo  line  very  \i\\-  \ 
welcome  the  sei' 
our  fihelvet*.    Th- 
count  of  the  iinat>iLu\ 
iniiht  complex  4)rvMn. 
of  iho  work  willprov. 
second  yinrtof  the  work 
of  the  dLsea«e«  of  th< 
latter  deikarlnient  tb''  t 
tiral.     \vo  ran  • 
wish   a  text-tj«>.. 
Surijical  Jountai.  t 


'■ucu'l  thf   b->..ii.  i._.  iii:  whu 
— >'«t0  Oriean*  Metiicul  ami 


Field's  Manual  of  Diseases  of  the  Ear. — Just  Ready. 

A  Manual  of  Diseases  of  the  Ear.     By  CJeorok  P.  Fieli>,  M.R.C.S.,  Auml  Surgeon  and 
Lecturer  on  Atiral   Siir(<rery  in  St.   Mary's  Hospital  School,  Lotidoti.     Fourth  edition.     In  one  oetsTO  < 
volume  of  1^01  pages,  with  73  engravings  and  21  colored  plulcs.     Cloth,  $:i.75. 

Therv  ran  Ijc  no  i|uestion  of  U»e  ne<?*l  of  more  perfect 
knowle<I^:«  of  llie  witholt)^-  of  thy  ear,  on  the  mrt  of 
n.?ld    haf 


peneral    ijrttclltionera  of   medicine. 

given  U"  a  work  which  rnak-'  •  '  ■  ■ 

anutoiiiy  and  piitlioloi^'V  by  tli 

its  ^llu^i^ation^  no  IrKsUoir*  • 

U»  jjopularity  \n  evidenced  b.  .i>.. 


PnifesRor 

-'  intricacies  nf  nuifl! 
lid  multiplicity ijf 
oiuuMif  the  text. 

.  iUat  three  editions 


iiave  alre4uly  been  •Ji'^i 
eopie*.    The  work  ban. 
with  the  iimv*.—  Thf  i/ 

Thirt  btwk  it  wrif   • 
mi\y  be  riMioinmi 
and  a  ('afe  and   < 
burgh  Jdedical  Jou'  .<H' .  -; 


Politzer's  Text-Book  of  Diseases  of  the  Ear. — New  Ed.  In  Press. 


A  Text-Book  of  Diseases  of  the  Ear  and  Adjacent  Organs. 
Tmperial-Koy:il  Professor  of  Aural  Thcm]>cutics  in  the  Universdty  of  \  ieniia. 
In  one  large  octavo  volume  of  about  SCK)  pages',  with  about  300  engravings. 


Bv  Dk.  AtMM  Poi-noat,  j 
I'raiuilated  into  English. 


Browne  on  the  Throat  and  Nose. — New  Ed.    Just  Ready. 

The  Throat  and  Nose  and  Their  Diseases.    Bv  Le^tsox  Brow-nk,  F.R.C.8.,  E.,  Senior] 

Physician   to  the  Central    lA>ndon   Tliroat  nnd    Eiir  n«>spital.     Fourth  and  enlarged  odltioa.     In  an«i 
imperial  octavo  volume  of  alxtui  750  pages,  with  120  illustrations  in  color,  and  235  engravini^  oo  w<>od.  j 
L'loth,  ^6.50.      Ajfv>  nfftices  of  thr  jtrerious  fdUion  arf.  appended. 
The  Kauliful  nnd  fyT^iciU  rolori'd  jiIhIcs  form  a  valuable  |  reference^ 


formuhii. 


Cl-Vl'.:  to  til.'  i-l- 

the  lilirnry  of  c\' 


_  .     M  I.lHl 

unil  ini-tructive  lUla-^.  the  e'|inil  of  which  l>.  noi  lo  Ixi  found  | 

in  any  in*«lern  work  treutinf;  of  these  subjects.    Mr.  I.<  n- 

nox  Bniwne  it^to  Iw  conpratulate*!  on  having  iinMluci 

liest  practical  teit-txiok  on  ^ltH-•ft^e«  of  the  throat  ani 

extaiiL    We  arc  Rlail  to  leani  Unit  it  In  lieini^  tnuv 

into  F'rench  and  Gemioii. — The ProiHncial  Medtcat  JoiirHu'. 

Aukni5tl.  189<i.  .,     .  . 

As  a  practical  work  on  the  treatment  of  dlwoscs  of  the  I  al'ly  toillustraic  r 
throat  and  n<»!*>  thin  will  ^le  lound  an  exceedini?ly  valualjle  |  literature  and  e>iH.ciaiij  sn  Ui'-  dcpurltucula  wiui  ii  aiv  .xcj- 
voUitne.    The  methodn  arv  fully  set  forth  lu  the  text,  and  i  b\den^.-~Journal  qf  Uur  American  Mediiyti  Atto.,  L»ec.6.lim 

Seller  on  the  Throat  and  Nose. — New  (4th)  Ed.     Just  Ready. 

A  Handbook  of  Diagnosis  and   Treatment  of  Diseases  of  the  Throat,  Nose  and 

NaSO-PharynX.  By  <'.\K!L  Seilkk,  M.D..  Lecturer  on  Laryngtwcopy  in  the  liniversity  of  Pet utf*y Irani*. 
New  (^fonrth^  edition.  In  one  handisome  limo.  vohime  of  414  pages,  with  107  illtLstrations  irntl  2  coloir<l 
plates.     Cloth,  f  2. 35. 

tta 

•"    I   ■  _-« 

of  the  IhroHt  unl 
features  in  anini' 
Jttr^rd,  June  '2i,  ikm.i 

The  f<nirth  clltion  of  Seller's  inl&lrftblp  work  ehoold  bel 
warmly  rt'ceived  hr  b<>th  pnir-tittoni^r--  nn'1  •^tndcntsi,  i»  It  I 

dW-f 
rxn*-! 


The  mere  fact  that  this  work  has  readied  a  foorth  e<li-  i  standanl,  which  Is  thn  hlrhrt^  f^r  nnc  of  tr>  srrope. 
tlou  in  BuificieTit  evhlence  that  it  fills  a  want  lonij  felt  l>y    cunci«e  and  prm  •      i 
"average  general    pructitloners. "     Ai^  a  tMwk  of  quick.      ' '"     "' 
ready  reference  it  ho*  no  rival  in  the  field  of  larynjfil'^'F 
and  the  directions  are  usually  such  tw  to  be  reB/illy  carried 
out. even  by  <um{«raLivc  tyrtw in  the  work.    The  firpt  live 

chapters  dwil  wiili  tlie  nnauiiny.  phvKiolofry  and  nieth«>J«     ^   

of  exanilnaiictti  of  the  npix^r  n,'sr>irator\'  tmct.  and  are  most  I  well  dc*er%-es.    Tl 
clear  and  practical,  and  an?  al.>-<»  cxirellently  illuj-trat*?!!.  I  ea.M.'sof  the  thn' 
This  edition  will  pmbably  U-  ewcerly  welcoiiied  by  th(i«!    tiion  *.  vet  It  i«  m- 
for  whom  it  was  written,  and  will  l»e  a  nxeful  afldUion  In  '  that  it  jnal - 
libraries  of  etudenlj*  an<I  general  practitioners.— Jffiiicai    ba-fiv  praci 
AVw*.  .tuly  \f>,  IKUl.  dunt.-fkic , 

The  fourth  cilitlon  of  this  work  is  up  to  the  rwipiired 

Diseases  of  the  Eye,  Ear,  Throat  and  Nose. 


x>k  Ittr  Um  no- 


Cloth,  f  1.00.     See  Slxuietitif  Qua  Sfries,  page  30. 


BROWNE  ON   KCXH'H   REMEDY  IN   RELATION   Tr»  I  paR«s.  wiUi  46  illu^ti 
THROAT  CONSUMITION.    lu  one  octavo  volume  of  VJl  \  eliart*.    Cloth,  Fl.fiy. 


Illustrations.  I  of  which  are  eotamt,  and  I 


Lea  Brothers  i  Co.,  Pub  fishers.  706,  708  A  710  Sansom  Strtet  Philadelphia, 


Roberts  on  Urinary  and  Renal  Diseases. — Fourth  Edition. 

A  Practic&l  Treatise  on  Urinary  and  Renal  Diseases,  including  ITrinary  Deposits. 
By  Sir  William   Roberts,  M.D.,  L<?oturor  on   Mt-dicine  in  ilie  .Manchester  .S-htxiI  of   Medioine,  etc. 


Fourth  American  fnim  the  fourth  London  edltioa. 
^I  illmtrationH.     Cloth,  :?3.o0. 

It  may  \te  saM  tn  he  the  best  bm*\i  in  print  on  the  sabject 
of  which  it  ireHts.— TV  Amfricnn  Jitumal  of  Ihc  Medical 
Seimeee,  January.  liWe. 

The  peculiar  value  An<l  l}ni«b  nf  tho  book  Are  in  u  meastire 
derivea  fmra  iLs  resolute  mu.iJU4;iirtnc«;  nf  a  flluli-al  and 
practical  character.   It  is  an  unrivalled  exposition  of  every- 


lu  one  haudsome  octavo  roiume  of  60^  pages,  with 

thlnifwhirh  relates  dlrertlv  or  indir.     ■  i      dio^ods. 

prot'nr«-Ls  aD<l  treiitment  nf  urinarv  posesKS 

a  c-omplett'iitSK  u«tt  found  t;lH.-Mliert  lageinUs 

account  of  the  <iitTerent  atfections.— 3/if  ilanchrtter  Maiieot 
Chronicle,  July,  VS^. 


HAHLES     W.     PlTRDY, 

one  octavo  volume 


Purdy  on  Brig:ht*s  Disease  and  Allied  Affections. 

Bright 's   Disease  and  Allied   Affections  of  the  Kidneys.    By  Cha 

M.D.,  Professor  of  tienito-Uriimry  and  Rennl  DitM^ases  iu  the  Chicago  Polvclinic,     In 
of  288  pages,  with  ilIu<aration;«.     Cloth,  $2.00. 

The  o^iect  nf  thi=;  work  is  lo  "  furnish  a  Kvstematic,  prac-  i  ries,  factn  and  treatments,  and  ftolnsr  more  fully  into  their 
tlcal  and  <•■  't't^'n  of  the  pHtholojso'  and  treat-    later dev«.'lo|jment«i.   On  trvatuieut  the  writer  i«i  paniiularly 

ment  of  thr  i  .Ji..efts».'<^  of  the  kldne.v  iwsoclate*!  1  stmng.  sreeriiiir  elear  uf  jrenerHlirit".,  nnd  seMnm  "jmittiUK. 

with  albuiii  U  hhMll  a'prCMUit  ihe  mo«t  recent    whai  tex:i-»>i>iikw  iifiuiillv  du,  the  ujiiinfwrttmt  iteraj*  whti-b 

advance*  in  "iir  kii.u  Icdi^-e  on  the.»e  .NUhjectx  ;"  and  thl»    are  all  important  to  thc'i-eneral  practitioner.— rftcJfancAe*- 
di-Hnitii^n  of  the  odjei  t  is  a  fair  description  of  the  book.    Ur  Medical  ChrunicU.  October,  ItWti. 
The  work  i=  u  useful  one,  giving  in  a  short  s-pace  the  tb^^f>■  j 


Gross  on  the  Urinary  Organs. 


A  Practical  "rreatise  on  the  Diseases,  Injuries  and  Malformations  of  the  Urinary 
Bladder,  the  Prostate  Gland  and  the  Urethra.  By  .Samuel  D.  (tko8.s,  M.D.,  LL.D.,  D.C.L., 
etc  Third  edition,  thoroughly  revi.seti  hy  Samuel  W.  Ijaoea,  M.D.  Iu  one  octavo  volume  of  574 
pages,  with  170  ill  list  rations.     Cloth,  $4.00. 


Morris  on  Surgical  Diseases  of  the  Kidney. 

Surgical  Diseases  of  the  Kidney.  By  Hexky  Morris,  F.R.C.S.,  Surgeon  to  the  Middlesex 
Hoapital,  London.  12tno.  554  pages,  with  40  woodcuts,  and  (3  colored  plates.  Limp  cloth,  $2.25.  See 
Sena  of  Clinical  Manual*,  page  30. 


Thompson  on  the  Urinary  Organs. 

Lectures  on  Diseases  of  the  Urinary  Organs.  By  Sir  Henry  Thompson,  Surgeon  and 
Professor  ol'  Clinical  Snrgery  to  University  (.'ollesr*'  IIt»spitaI,  London.  Second  .\raericau  from  the  third 
English  edition.     In  one  octavo  volume  of  203  pages,  with  25  illitst rations.     Cloth,  $2.25. 


Thompson  on  the  Pathology  and  Treatment  of  Stricture  of  the  Urethra  and  Urinary 

Fistulae.     Vmm  the  third  English  edition.     In  one  octavo  volume  of  359  pages,  with  47  engravings  and 
S  plate^^.     Cloth,  $3.50.  

The  American  System  of  Dentistry. 

In  Treatises  by  Various  Authors.  Edited  by  Wilbur  F.  Litch,  M.D.,  D.D.S.,  Profesisor 
of  Prosthetic  Dentistry,  Materia  Medica  and  Theruj)entics  in  the  Pennsylvania  College  of  Dental 
Surgery.  In  three  very  hamisome  octavo  volumes  containing  31(/0  pages,  with  1863  illastrations  and  9 
full-ps^e  plates.  Per  volume,  cloth,  $0.00;  leather,  $7.00;  half  Morocco,  gilt  top,  $H.OO.  Far  sak  by 
tnifigcrijttion  only. 

As  tin  encycloptEdia  of  Dentistry  it  has  no  .superior.    It    mark  an  epoch  in  the  history  of  dentistry.    Dentlstn  will 
should  f(»nn  a  fwrt  of  every  dentist's  library.  a»  the  Infor-    be  satisfied  with  it  and  proud  of  it— they  must.    It  \s  sure 

.  .  =.  ,.  — :.  ..*.  .w     —  — .  ...1.. .  .     .,. 1  .•_    1^^  ji^  precisely  what  the  .'Student  nee<Ls  id  put  him  and 

keep  him  iu  {he  richt  track,  while  the  profession  at  large 
-    -     I  lt.-0 


mallon  it  ('t>ntain.s  Is  of  the  greate;*!  value  lo  all  enga^^ed  in 
the  prartiee  of  d en ti«tr\-.— .American  Journal  qf  Dental  Sci- 
€nce,  ifeptember.  188fi. 

A  grand  system,  big  enough  and  good  enough  and  hand- 
flome  enough  for  a  moQoment  (wuich  doubtleas  it  fa)  to 


will  receive  incalculable  beueflt  from 
Journal,  January,  1S87. 


-Odontoffrap&e 


Coleman's  Dental  Surgery.— American  Edition. 

A  Manual  of  Dental  Surgery  and  Pathology.  By  Alfred  Coleman,  L.  R. r.  P. ,  F.  R.C.S. , 
Exam.  L.D.S.,  Senior  Dental  Surgeon  and  I^ecturer  on  Dental  Surgery-  at  St.  Bartholomews  lioApital 
and  the  Dental  Hospital,  London,  Thoroughly  revised  and  adapteil  to  tiie  use  of  American  StudenL*,  by 
THOMA.S  C  Stellwaoen,  M.A.,  M.D.,  D^D.S.,  Professor  of  Physiology  in  the  Philadelphia  Dental 
Coll^^e-     In  one  handsome  octavo  volnme  of  412  pages,  with  331  illui^trations.     Cloth,  $3.25. 


It  should  be  in  the  posBeasion  of  every  practitioner  in 
thi«  oounlrv.  The  part  devoted  to  tlrst  and  seeond  dentition 
and  irregufarlties  in  the  iiermanent  teeth  is  fully  worth  the 
price.   In  tnct,  price  should  not  be  considered  in  purcJmslng 


Kuch  a  work.  If  the  money  put  Into  some  of  our  Khcatted 
standard  text-bookA  could  be  couverte<l  into  such  publica* 
tions  IV*  this,  much  good  would  result.— SBa//«mi  Dtntal 
Journal,  May,  ISW2. 

In  one  12mo>  volume  of 


BASHAM  ON  RENAL  DISELVSES:    A  ainical  Guide  to  their  Dlagnoftis  and  Treatment, 
aw  pa«es,  with  21  illustrations.    Cloth,  tJ-OO 

Lea  Brothers  i  Co.,  Publishers.  706,  708  i  710  Sansom  Street,  Philadelphia. 


24      VENEREAL    DiSEASES,   IMPOTENCE,  STERIUTY.   ETC. 


Taylor's  Clinical  Atlas  of  Venereal  and  Skin  Diseases. 

A  Clinical  Atlas  of  Venereal  and  Skin  Diseases:    Indudine  IHngntKb.  I'rueno 
Troatmeiit.     By  Koiikrt  W.  Tayu>k,  A.M.,  M.I>.,  <'ljnjcul   Prof(5N-n>r  nf  (ienit«>-Urinjiry   |)i* 
the  College  of  Physicians  and  8urKeonK,  New  York;  .Surjfe^in  U^  tlu-  l>eji.ir(mefil  i^f  Wuerr'al  ami  1 
Di»nsL'*ea  of  the  New  York  H(*!pjtul  ;   President  of  tlie  American  I •eniuitolog'ii'ul   A^i-<Kiutj«in.      la 

Ittrge  falio  parLs,  measuring  14  x  liS  indies,  iind  compri-Hiiig  58  lieiuitifuliy  i'<»liirtMl  |>1 -   •  i'>'    '1  '■  nu 

and  4H1  i»a]jes  of  text  with  H5  enjjravings.     Price,  per  part,  1^2.50.     Bound  in  one 
$27. (K);  half  Turkey  Morocco,  §'J8.00.      For  »aU  bi/ ttubneriittion  oiity.     Specimen  pl;ii' 
10  cent8.     A  full  prospectus  sent  to  any  nddre^s  on  application. 

It  W'oiilfi  t»e  hunl  to  uw-wonl-*  whirh  would  perroiruowly  Cnmiwinnr  the  ti?Tt  In  n  l^mrtT.  !t  J*  mnrr  *an»f«rtrtT  i 
cnou(?li  cnnvey  to  tliu  roa<ler  the  preat  value  of  this  CfinuTW  exn< 
At/a*.  This  j4Wa*  IS  itiori?  i(iiiipk-to  i.-v*.'ti  than  an  ordJiiar>- 
••oursMi  of  Hlnli'Ml  It^Mures,  fVir  in  no  one  <'nllej»f  or  hospital 
cour**?  in  It  at  all  probfilile  that  all  of  tht>  dL'iett'i':*  hi-nnti 
rei*rtwi*rited  would  W  m^cm.  It  is  aL*o  more  servl<frtble  tu 
the  mHj<>rity  nf  sttjdvtitH  tlmn  fttttudaiKx*  upon  rltnicul  }>•<-■ 
tun  'f  the  students  who  sit  on  a>it  1 

th'  ■vumot  S4H1  IIm^  sul>j«><t  ii^  well 

stii'i  Liiiiue  thet-e  truc-to-l]fe  olironK. 


turl! 

to    II 

phv 

festir 
AUn 

nlOpV,     ail.l      Irill      MMllMIL- 

!  Monthty.  Dewmtwr,  nm. 


Taylor  on  Venereal  Diseases. — Sixth  Edition.     Preparing. 

The  Pathology  and  Treatment  of  Venereal  Diseases.  Including  the  r^nlte  of  racfitl 
investigations  iijion  the  flubjert.  I*v  Korkkt  W.  T.vvi,<iu,  .\..M.,  M.I).,  tlinicnl  IVifes^ior  of  Ci«nitrt-J 
Urinary  Diseases  in  tlie  <_V>ile^  of  l^hysiciann  oimI  Snr^e«-»ns,  New  York,  ProfeK^or  nf  N'mcn-al  ntu\  8kit>| 
Di.seiLHes  in  the  Univer^iity  of  Vermont.  Heiuf;;  the  sixth  edition  of  Bumstead  nnd  Tnylor.  Kntir«lr| 
rewritten  by  I>r.  T.\vlor.  Large  txjtavo  volume,  ahout  WOO  pagcj*,  with  about  150  eugraving:^  as  i 
numerous  chromo-lithojfraphs.     In  aciit*  prrpumiit/n. 

Gross  on  Impotence,  Sterility,  etc— Fourtli  Edition. 

A  Practical   Treatise  on  Impotence,  Sterility,  and  Allied   Disorders  of  1 
Sexual  Organs.     P>ySAMrKi,  W.  <iiuiss  AM..  M.Ik,  I.L.U.,  ]*rofes-ior  of  the  Prindplo*  i 
and  of  ( .linical  Snrjjery  in  the  Jeli'erw^n  Medical  » V>| K^ge  of  Phihnld|)hia.     Fourth  edition,  i 
revised  hv  F.  R.  Stl'r«lSj  M.D.,  Profesator  of  Diseases  of  the  Genitu-Urinary  Orgi^nn  an<l 
Disea.Hes,  Xew  York  Post-Graduate  Medical  School.     In  one  octavo  volume  of  165  pa^e^,  wit  I 


tions.     C'loth,  $l..'iO. 

Thr*«i»  <^difiniiM  of  I'rnfeKsor  GrofiR'  valuable  book  have  l  nnd  pro««tfltorrtin»a 
bet'ti    ■ '    'I  *    1,  nnd  Ktill  the  denmud  is  unsunplltMl.    Dr  '  h  ' '■  -  •   •> 
Still  id  and  added  to  tht-  previous <}dlt Ion*',  auA 

ihr  fi»ears  wwk  ctimplete  and  more  valuulili 

thnn  i.iior<\     i-oiir  imimrlant  nnd  generally  niiimndorstoo"! 
subjeotb  are  treated— Itnjiotenfe,  eterility,  spermatorrhrea. 


pa^ess  with 
The  book  i>  a  pm«T»fnf 


n»t««  ami 


won     MH-l'1-«-N     HI      U1--     IlJilM^. 

Reeord,  February  '25.  1801 . 


Culver  &  Hayden's  Manual  of  Venereal  Diseases. 

A  Manual  of  Venereal  Diseases.    BvKvkukit  M.  ( 'i'lvek,  aM.D.,  Pathol. )gi 
Attendin«:  Surgeon,  Manhattan  HoKi>ital,  New  York,  and  James   R   HAYnKrc,  M.I>.,  (hK'f  of  Ci 
Venereal   Department,  College  of  Physicians  and  Surgeons,  New  York.     In  one  l2mo.  volome  of  it 
pages,  with  33  illustrations.     Cloth,  $1.75. 
Thlfs  Twok  irt  a  practical  tn'atisc.  presenting  In  a  eon- 


den»se«l  form  ihiM'^vt-ntial  li/aturesof  our  present  knowle<lge 
of  the  thrt'O  venereal  dis^^'UM.'s,  (svphilL*.,  (;rmn<'roid  nnd  gon- 
orrluyi,  W't-  have  examined  thB  work  can^fully  and  have 
come  to  the  <'onc1usion  ihiit  it  is  the  mos^t  ronelv.  direct 
and  able  treatiw?  that  has  appeared  on  the  Hul>jcf  t  of  vene- 


real dt>iea«*<'H  for  th<>i  general  prttntltl<->nMr  Xn  Ailnp*  •*  •  « 

an*  I 

cain- 

adie.  ■,;,,...> -,,.u>H  =  ,..  ,...-.■  ...jv.u. 

and  t^trgictU  Journai,  May,  1892. 


Genito-Urinary  and  Venereal  Diseases. 


ito-Unnary  and  Venere 

rioth,  81. (XI.      See  ,SVi(Jr7jV  Quiz  Sci-iejt, 


page  M). 


Cornil  on  Syphilis. 

Syphilis,  its  Morbid  Anatomy,  Diajgnosis  and  Treatment.    By  V.  Corxil,  Prnfeawr  to 

the  Faculty  of  Medidfie  «»f  I'aris,  and  Phyjiidiin  to  the  Lourcine  Hospital.  Specially  revbwl  hv  Utc 
Author,  and  translated  with  noten  and  addiiionH  by  J.  HsyRY  C.  SiMi^,  M.  D,,  DemonstraJor  of  PaUio- 
logical  Hiistology  in  the  University  of  Pennsylvania,  and  J.  William  Write,  M.D.,  Lecturer  oa 
Venereal  Diseases,  University  of  PenuKylvtmia.  in  one  bandaome  octavo  volume  of  461  pt^o\  with 
84  very  beautiful  illustration«.     Cloth,  $.*i75. 

Hutchinson  on  Syphilis. 

Syphilis.  By  Jonathan  HrrcniNSoN,  F.RS.,  F.R.C.S.,  Consulting  Surgeon  i._.  the  Limd-ti 
Hoppital.  In  one  12010.  volume  of  542  pagen,  with  H  chromo-lithographs.  Cloth,  12.25.  See  Stritm  V 
Clinicid  MamtatA,  page  30. 

HILL  ON  SYPIULLS  AND  IvOCAL  CONTAGIOUS  WS- I  OP   LOCAJ.   DISEASE   AFFBCTINO   THE   OROAXS 
ORDERR    In  one  octavo  volume  of  479  paeea.    Llolh.lSLai*.    GEN'ERATION.    In  one  octavo  volume  of  346 1  ^ 

LEE'8  LECTURES  ON  SYPHIUS  AND  90MB  FORMS  I  ^^'^''■ 


Lea  Brothets  4  Co.,  Publishers.  70S.  708  A  710  Sansom  Street,  Philadelphia. 


Hyde  on  the  Skin. — Second  Edition. 

A  Practical  Treatise  on  Diseases  of  the  Skin.  For  ihe  tiae  of  Students  and  Practitioners. 
By  J.  Nevins  Hyde,  A.M.,  M.I>. ,  Profes*«:»r  of  L)ermutoloK\-  and  Venereal  Dii^eitstai  in  Rush  Medical 
College,  Chicago.  S4?eond  wlitiou.  In  one  octavo  volume  of  67()  pftgeii,  with  2  colored  piato)  and  ^ 
illitetraiions.     Cloth,  $4.oO  ;  leather,  §^D.oO. 


I 


■t  only  RR  an  a<1rairRbIe 
"It  In  ti-H  rlfiir  ami  com- 
■  ^und  and  irnJepetidt-nt 
iicmul  Judicious  dirt'o- 
i\  most  satiftfactorj-  an<l 
ivslclan.~7V  Amfricnn 

In  thisvoiuiiu-  the  m  ,  j.llod  the  Student  wltb 

a  work  n{  htmidiinl  v>,  ihorougb  and  compre- 

heii.-'ive  In  the  de*Hcript..  .....    ..  v,  it  is  e«ipet'Ially  hdpfUl 

in  the  matter  of  treatment,    iu  ihis  re»jani  it  leaves  nothing 


We  rail  heartih-  " 
text-btx>k  for  ten- 
pn-ht'tislve  rulc- 
docirint*  in  >  ''i 
tiouHfor  tfi 
complete  j  > 
JourniU  ql!  ..     ,    .. 


to  the  presumed  kTiowlf^i"- "''  '^^'^  >-• 

uuchly  iulo  t  he  most  mi 

only  told  what  should  I 

how  to  do  it  u&  well.    Ci.  .    ...    . -^ 

the  nomenclature  as  clear  liiKi  <uic> 
state  of  dermatologr  will  admit.  T 
heartily  rvcommend  a*  a  valuable  n. 
to  American  d«;rmHtolo5ji«Al  litt-rnti. 
to  students  and  piwiitioiiers  tn  ttn-  : 
ctumtanceb  of  ^joib..— The  American 
September  29, 1888. 


dletionan-  of  dfri 
and  onrufcnwd  .m 
the  skin. the  iwr 
practical  iin; 
are  foUowt- < ! 
•T'on'tj*."     t      .1 

-  of  theskiu  Hiid  y 
Ihe  t»ts;t  of  It-s  < 
aland  Surgical  Jo 


-tiort 

■v  of 

iind 

)d<h 

^ical 

lis^ 

I'-iit      Tin-  tf  Hik  -.:;«m« 

vet  appeared,— iIoatoT» 

^,  Ifm. 


Jackson's  Ready- Reference  Handbook  of  Skin  Diseases. 

The  Ready-Reference  Handbook  of  Diseases  of  the  Skin.  liv  iteoruk  THOM.\i»  Jacksok, 
M.D.,  Professor  of  Dermatology,  Woman's  Mcflical  College  of  the  New  York  Infirmary.  In  one  12mQ. 
volume  of  544  page:),  with  bO  illustrations  and  a  colored  plate.     Cloth.  ^'2.7r>. 

Iiilcude^l  to  serve  as  a  reference  hook  for  the  general 
practiUoner,  "  iiu  ntiempt  ha*t  l>een  made  to  dl«ca*s  dehatc- 
nl>leqiii-i«rions.  "  and  "hence  fuith'-l  .irv  .i!,d  ftioUtpy  do  not 
receive  as  full  fonKidenili<>n    ;  . .  d uunK^it 

and  ireaimenl."    Thoalpha*-  ■-IdlM.'ajsc*.. 

so  unlvrrsal  now  jn  Ijooks^i  i  n  r<vll,.\v.d 

hv  Dr.  Jai'kson,  arnl  he  has  iiisf-rr,  ■! 
tftle**  fft>m  fnr»?iiyrti  lan^tiaget*,  tdat  i 
to  even  by  the  t;pccialltt  in  pkin  m 

Pye-Smith  on  Diseases  of  the  Skin.— Just  Ready. 

A  Handbook  of  Diseases  of  the  Skin.  By  P.  H.  PYE-SMirn.  M.r>.,  F.R.S.,  Phrncian  to 
Guy's  Hwpital,  I^jndon.     ()ctav(),  4*>7  paitren,  with  2*j  illas.,  IH  of  which  are  colored.     Cloth,  $2.00. 

The  lx>ok  b*  nn  e-X<'elli.nt  one,  and  we  coitinu'nd  it  to  all 
intercvsted  in  the  subjovt.  It  Is  writtt'n  by  or»^  entirely 
familiar  with  .-kin  dL«fas».>,  b«.th  from  the  r^tjind-pjolntof  the 
special  ifti  and  ibe  general  pnnnitiimer.  It  is  written  In  an 
easy  and  atimoiive  Mvle.  Khowiniut  familiarity  with  the 
whole  field  of  penernl  iue»iiiine  as  well  a**  the  particular 
diseases  d<"^' rit«xl.  which  is  in  rtriking  oontrart  to  the  con- 
tents of  tbe  averai^e  handlxiok,  from  which,  as  a  rile,  the 
reader  leani*  1  i:t  liTtU:-.  l)r,  Pye-8mith  Is  fnvontMy  known 
as  one  of  ti  'hvsiclanii  toGuyV  n  -d  we 

have  no  h-  -.vine  that  he  has  w  --inal 

andvaluai'  r.  of 8klndl»eaBe8,s.ii !i<'al 

in  all  its  »m  nnui:--  —  I nrf^maiional Med. Maij'ni n'' .  .Ui\\-.  isyct. 


It  is  a  pi V  ■  -..i^ry   written 

for  the  stii'i-  .-ral  prac- 

titioner of  I  •  of  which 

he  writci.     Jiy  .r'niinL  :i  y  and 

natural  a  manner  a«  i  ii  the 

old,  confusing  tenn*.  in  -mrt-  and 

snccec<ls  in  removing' mtii*  "'  i'^'-  'Urin  luty  iii.it  m-^  \n  tbe 
way  of  itK  .studv.  After  reviewing  the  recent  advances 
made  in  thlf  liopartment  of  me<licme,  he  pays  a  merittvi 
compliment  to  the  "important  <?outrit»utionfl  made  by  the 
newest  Hohool  of  dermatology,  that  of  America."— i^wiftarj/ 
Mc<Hcal  Jiertnd,  June.  ISBtl 


Hardaway's  Manual  of  Skin  Diseases. 

Manual  of  Skin  Diseases.  With  Special  Reference  to  DiagnosiH  sind  Treatment.  For  the  Use 
of  Student'*  and  (ieneral  Practitioners.  By  W.  A.  Hardaway,  M.  D.,  Professor  of  Skin  Di.sea.ses  in  tl^e 
Missouri  Medical  College.     In  one  12mo.  volume  of  440  pages.     Cloth,  ?.'i.(X). 


as  ji  tnachtr  and  writer 
>'  preparing' 
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student, 
rrve  wi  a 

I -:  treat- 

i'-ri  in 

'  d  in 

and 


I'lfl  fnt<>  three  pahs,  the  firrt 
-'  ^"i'to- 
h  I* 
M.nd 
-  hjirafli-t>  III  UiL-  various  skin 
alJV.>rtlon«  in  a  mrM  sHtl.*«fa<'tor>'  manner,  BtCK-ial  rtres* 
YM-Uifi  plBpe<J  uf<on  diniai'«*l.-  and  treatment.  It  concludes 
with  an  appendix  r>f  ftpt-eial  formulw,  H?lected  by  the 
author,  ami  a  iliel  table.— i*«/aio  MoUcal  and  Surgical  J<nir- 
TuU,  April  1,  is9i. 


This  litdc  manual  it 
portion  l>cniffdevote<i  t.. 
matolojo'.    Etiolitjif^',   I>i 
brief,  practically  cump! 
part  conviders  the  clhii*  ,ii 


Dr.  Hardaway's  In  nre  tx 
llAB  admirably  llii> 
a  book  which,  w  I 
la  yet  Fiilficienth  ; 
book  of  refeieao 
all  essential  poiii 
ment  of  diseoae^  •  ' 

commending  it  a.s  the  ln>l  manual  tlml  1. 
this  dffvirtment  of  medicme.—>/ourjta/ 
GfiiilQ-Vriiinnj  /)»vn/i^j». 

Jamieson  on  Diseases  of  the  Skin. — Third  Edition, 

Diseases  of  the  Skin.  A  Manual  for  Students  and  Pnictitioncr^.  Bv  W.  Allan  Jamtfs»o!?, 
M.D.,  Lecturer  on  l^iseuses  of  the  Skin,  School  of  .Medicine,  E<linhurgh.  Third  edition,  revised  and 
enlarge<l.  In  one  octavo  volume  of  >>=)(>  pages,  with  woodcut  and  Si  double-page  chn^mo-lithographic 
illtwtrations.     Cloth,  §*i.^)0. 

Thefir?.t  edition  of  this  w-r'-  -    -      -    l  in  1888.  and  '■       '     '  ■    - 

following  year  a  secrmd.    T:  be  work  is  > 

lially  clinical,  little  referenc  ••  ti*  fiatholi  . 

dispUttnl     thciriw.        AlmOt    Cins     mh.ihI    Ls   follDWoi     >>>       ummi-oi    mn^ 

illustrative  rft<e<  taken  tVom  the  authors  practii-i'.  and  the    to  date,  and  ttv 

reader  I-  Cdntitantly  remlnde«i  that  he  has  liefore  him  a    ittdicat  Record,  April  9,  1S9-J. 

Diseases  of  the  Skin,  cioih.  $1.00.  Bee -shMkn^  ^mii .sitww,  page  30. 

FOX'8  EPITOME  OF  SKI.V  DISEASES.    WITH  FORM-    In  one  I2mo.  volume  of  853  p««es,  with    plates,     (.loth, 
TTL.'E.    Tliinl  editidn.  revised  and  enlarged.    In  one  12mo.    ri.'i'). 
volume  «.r  VKW  i»Kres.    Cloth,  fl.J3.  i     wiLSOS'3  .OTCDEXT'S  BOOK  OF  ClTAN'BOrS  MEfV 

HILLIER'S    H.VNDBOOK    OF    SKIN    DISEASES:     for    ICINE  AND  Dl.SKA.SES  OF  THE  SKIN.    In  one  handaome 
Btodentii   and   Practitionens.     Second   American   edition.  '  ^mall  oi'tavo  volume  of  hS^  pac:e«.    <_'lotb,  83.50. 

Lea  Brothers  J  Co.,  Pub/iahers,  706,  708  A  710  Sansom  Street.  Philadelphia. 


i!  exporicnre.    The  piice<?  are  filled  witii 

^c  ..'ciij.i.^l   with  -kin  dijM'rtws.     The 

■  r  will  find  the  U^ik  of  ^Tvnt  value  in 

..r.irt  and  trtfutment.    Tl>e  latter  1«(  quite  up 

lormul.-p  have  l»een  selected  with  care. — 
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DISEASES   OF  WOMEN. 


THE    AMERICAN    SYSTEMS    OF 

Gynecology  and  Obstetrics 

IN   TREATISES  BY   VARIOUS  AUTHORS. 

Gynecology  edited  by  Obstetrics  edited  by 

MAITHEW  D.  MANN,  a/m.,  M.D.,         and         BAETON  COOKE  HIRST,  ALU, 
Profe**ur  iif  OLthiricx  (tti'l  GtfMfftlo[f\j  in  tht-  Mcdicut  PrqffA'tor  of   OLiMrir*  m  the    Vtuvernty  « 

Dtjmrtvicnl  of  the  Uniwrniy  of  Buffalo.  Pt'iumjlvmiw^  Phihuirlphiiy, 

In  four  very  h:iiidi«ome  octavo  volumes,  containing  3612  pa«;ea,  1092  engravings  and  ^  \ 
Complete  work  «(m'  reaJy.  Per  volume  :  L'loth,  i^o.tX);  leather,  |»<1 00;  half  Rite^ia,  lJ7.<K).  Ftv  t 
»ibm-lplion  oiUy.     AfUlrfM  the.  PuMxahers.     Full  descriptive  circular  free  on  applicutiun, 

Th4».e  volnmi*  urt- ilic  <-Mnir  i  "  -(  etniiieiit    l'nit.c*l  Slnt  - 

npentleravn  of  this  t'oaiito  m  \  f  the  prrt-    custotni*  ol  ■ 

legion.     Km  h  t'<»Dtri)>uMr  |.i'  u  u|k»u  liii^    waiiistif  Ai; 

£t>e<'ial   liifiit'.  so  tlini  cvciyihink'    ni   tin-  \\uy  uf  iili*l«rv.    |4»  «s  tliul 
tficorj,  mettKxlsanil  re^iilt-sis  prt-NtJiiteil  unmrftillest  nee*!,  i  Kver>'  woni 
Asu  xvi'ik  of  Lrvticrul  n>ferein  o.  It  will  be  found  retnarkahly    8ystem  nf  i 
full  i  ive  in  every  dUwtiou  of  Inquiry'.— TA*  ,  Ufca  <>r 

ObHtf  ;p»tiuber,  IWfl.  \  other 

Oiii  -  lo  know  whiit  to  «av  of  thli«  volume,  for    whoa 

fearlliat  jii-t  ,iii.i  mfrited  riiraA>-t-'  niny  Ijo  mi^Uiken  for  flat-  '  pcwopli-,  ufv.  -jr--  w 
Wry.  Tht;  |j«ip«ire  of  Dr>.  Ent;«lmHun.  Mnrllii,  Hirst,  Jag-  of  AmericrtU  woui 
gttTil  hit!  P.fnvi'  nn»  ui'MMiijoinilily  l«yon<l  nnvthiiiK  thtit  !  iiijf,  et<-.  As  ever 
«.*nn  I  ■  • 'Tki.—Jaunmt  oj  ihe  American    irent  tii>iftt>t*x  of  J 


:■  S.  1)<8H. 

tn  of  PraPt1o;\1  MtHllrine  Ijy 
nwn\  :  "  It 
■  y  <'ttn  ft*el 
'  irtriK  ivho 

■  VitJiL'iiL-  ■■:         i-i  ii'.j   i!i    111'- 


which  the  family 

not  jMiw  over  to  u 

any  d»?|iftrtmi.'nl  <>i   nn'in-.n.    iimi   \\i'  ^rinii.i 

ri'OuJnniend  tiie<iii-ttl  men  geiitraliy  lo  purclit- 

nati  MfdiciU  Aews,  July,  ioisT. 


if*-./ 

In  . 
AnuTioiu  AuiiiM. 
Is  It  work  of  whi. 
proud.    Written  • 
are  iit<juainted  uutt   i 

Emmet's  Gynaecology. — Third  Bdition. 

The  Principles  and  Practice  of  Oynacology;  For  the  u-ne  of  Student*  and  Proctitio 
of  Me<licine.     Hy  Thomas  Amns  Emmkt,  M.L).,  LL.U.  8urjceon  to  the  Woman's  Uo«i)iuil,  Nen  Y« 
etc.     Tliird  e^litjoii,  thoroughly  revised.     In  one  large  and  very  handHume  octavo  volume  of  8W)  fmgt% 
Willi  IM)  illii.-trations.     Cloth,  "^o. 00;  leather,  lj>(lt>0. 

T 


\V«?  nre  in  doubt  whether  to  conip^tulate  the  author  more 
than  thv  T'''''''V**lr>n  upon  Uie  appeamn**  of  the  third  edi- 
tion •  '  ■'  '"known  work.  limfxHtyinff,  a?  it  does,  the 
life  1  ne  of  one  who  liab  lonspiiiumxly  dwtin- 

fnisJi  ..>ia  liold  an<l  hiicrcNsful  o[MimUir,  and  who 

u.--  Hi  ^.l.  1  -.t  iriiirh  attention  to  th«  siKje-iaJty,  we  f».*el 


wire  the  pirofession  will  not  fail  to  ;. 
ihiiK  offervd  ibem  of  peniaiiiy  fh.-  vi. 

author.    Ills  eflni.?rtne^      '    

tire  nnuiift;-st.    He  jjivfe- 

biit  endeavor*  to  repr».-><  . 

wiem-e  and  &tl.-~BrUuh  Mrutr.n  .i~,u 


Gynecology.     Cloth,  $1.00.     See  Stud^nht'  <?»«  Scrif.%  pa^e  30. 

Tail's  Diseases  of  Women  and  Abdominal  Surgery. 

Diseases  of  Women  and  Abdominal  Surgery.    By  Lawson  Tait,  F.R.C.8.,  Profewor  of 

:;<)logy  in  t^ueen's  College,  Birminghum,  late  PreMident  of  the  British  Gynecological  So 


Society,  Fellow 
Volume  I.,  554  pa^:ea,  62  engravings  1 


CJynecol*  ^.         , 

of  the  American  (Tvneoologjcal  Society.      In  I  wo  octavo  volumes. 

and  3  plates.     Cloth,  $3JX>.      Vf)liinie  II.,  preparing. 

Mr.  T«lt  never  writes  anything  that  does  not  command  innovaUoag  on  lonK-i'j*tablbhed  mles— tliese  »ur<*««J  ocm  ] 

attention  by  r»>4umn  of  the  orig^inallty  of  his  ideas  and  the  nnother  with  a  bewilderinit  rapidity.     Hl»  ^tmritioQ  h^a  lout  I 

clear  and  forcible  manner  in  whith  they  are  oxpresso*!.  been  as^nreil ;  it  is  hanlly  p<jiSBii>le  f-  '■        

Thiols  eminently  true  of  tli"^  present  Work,    lienns  of  truth  Kreat  rcpuUition  as  a  darinjj  and  < 

are  thiikly  M'iitttrv<i  IhroUKhont;  Kindle  Inippily  wortleil  reformebi  hav«?  ever  enjoyed  the  j  i 

aentenees  exptx>KH  whiil  another  author  would  have  ex-  labors  in  such  full  measure  n*  he.     \*. -r  ■  . 

(ksniktl  into  po^e^.     Cseful  hint*  on  the  techninue  of  sur-  admiration  for  tlie  restless  L'eniu«  oj  the  'a— 

local  operation.**,  ingenious  theories  on  ptithcilt^',  daring  A»u!ricii.n  JourHul  of  the  Sledtcal  Seirtice;  J 

Edis  on  Diseases  of  Women. 

The  Diseases  of  Women.  Including  tlieir  Pathology,  Causation,  Synjptonas.  iMiii^oii^ts  and 
Treatment.  A  Manual  for  Stu«leiit.»i  and  Praclilioners.  Hv  ARTffCR  W.  Euis.M.D.,  l>»nd.,  F'.  RC,  J*., 
M.R.C.S.,  .Assistant  Oljsieiric  Physician  to  jMiddle-sex  l/o*tpitaI,  late  Physician  to  British  Lying-tn- 
llosspital.     In  one  octavo  volume  of  67C  pagc^,  with  14H  illustrations.     Cloth,  ^'.iJJO  ;   leather,  $4.0iX 

"lin.-  vvhii'h  are  ron.'lpil•uon(^Kreth^>r>^UJ;h- 

le  jfmiuid,  <le!irnesHof  de-i'riplion 

uiiMit     .\nolh(.r  murkctl  feutiu-c«  of 

f"'i'i  lo  the  details  of  maiiy  minor 

ire>,  iiM,  for  ItiMance.  the  u^e 


Th 
nw--  I 

JUid  . 

the  Ir.    .. 
ptirjiit'rti.Ji' 
of  tent*,  ft; 
«ioii*.    The 

HOlXiE  ON  DISEASES  PKC^rLlAR  TO  WOMEN  Includ- 
ing Diyplacements  of  the  Uterus.  Second  edition,  revi«e<l 
anil  enUrj<ed.  In  one  ijeautifiillv  prlnte<l  octavo  volume 
of  &19  p««w.  with  ori^mal  iUostrations.    Cloth,  $4.50. 


-.  and  UHM  of  hot-water  in}e< 
inoro  common    melhoil*  of 


treatriv"    ■■"<  -■<  '■'-•'■^-  '^i''-  '-  "-i''  .'i-'ni  it-.  ,,,  ,.,  »n«ny 
of  th  mv- 

mon>l  't> 

wtio  Ui, ,.  .i    .  ..   .  i    . — i_:.,  .,   .     ..  .   ;  ..     .•;!•»- 

jei'l.      Special if!l>i.   too,  wUi  Und  unUiy   tij*.-iu<    Ijitsu  lu  >t» 
paj^e*.— Bo»t/m  .Vetheal  aiui  Surfficut  Jourmil,  Mantt  J  J.«i 


wKarr'8  L»TCREa  ok  the  disruo*  of  wumw 

Third  American  ttxym  the  third  LoDilon  etlltluti.    lu  UM 
octavo  volume  of  bii\  psffea.    Cloth,  $1.75 ;  leaUusr.  $i  7$. 


Lea  Brothers  A  Co.,  Publishers,  706.  708  A  710  Sansom  Street,  Philadelphia, 


I 


Thomas  &  Munde  on  Diseases  of  Women. — Sixth  Edition. 

A  Practical  Treatiae  on  the  Diseases  of  Women.    Bv  T.  <tajllari»  Thomas,  M.Ix,  LL.D., 

Emeritus  ProCeHsoi-  of  Ltiseascs  of  Women  in  tiie  Colle^je  of  Phyriicians  jind  Surgeouff,  New  York,  and 
;  l*AUi.  F.  Mlkde,  M.I>.,  Professor  of  iiyneoology  in  the  New  York  Polyclinic  New  (sixth)  edition, 
jihoroMghly  revii«d  and  rewritten  by  I>K.  Mttndk.  In  one  large  and  handj^me  octavo  volume  of  tJ24 
'  page**,  with  347  illustrations,  of  whidi  '201  are  new.     Cloth,  $5.00 ;  leather,  $6,00. 


The  professtoii  has  siadly  felt  th«  want  of  a  Koct-book  on 
diseosesof  women,  which  shouUl  he  c'ompwhpnsive  and  at 

the  same  time  not  difibae,  ByKtenwitif -" ■  d  so  us  to 

be  easily  graspud  by  the  Btu<ient  of  1  if  nt-e.  hihI 

which  fliiould  erabrare  the  wonderty  hie h  have 

been  mode  within  the  last  two  d.-.  n.ir^  in.iiiias"  work 
fulfilled  these  <><mditionA,  and  the  aunoancetnent  that  anew 
edition  waa  nbont  to  be  Issued.  revije<l  by  s<i  competent  a 
writerns  Dr.  Mundir,  was  hailed  with  delight.  Dr.  Mund6 
britiKx  lo  his  work  a  roost  T'rji<'tifal  knowl^nlu'e  of  the  sutv 
jw.'is  of  which  he  treats  and  an  excepOnnal  afquaintance 
wilh  the  world's  lUeratnro  of  this  important  bran<-h  oi 
I  medicine.  The  res-ult  is  what  is,  perhaf*.  on  the  whole,  the 
I  best  prnetieal  trwilise  on  the  subject  in  the  Kntflish  Ian- 
jruajfe.  The  orijfinal  work  is  preserved  as  a  btt«ih,  but  am- 
plificil  and  enriched  wilh  the  rt^ults  of  mtKlcrn  resfearch. 
Much  has  Ijeen  inter^pereed  with  the  old  material  and  sev- 
eml  new  chapters  added.  It  is,  as  we  have  ssaid,  the  faetit 
k  text-book  we  know,  and  will  be  of  especial  value  to  the 
general  practitioner  as  well  aa  to  the  8[)ec>ali8t.    The  iltas- 


tTOlions  are  very  satisfactory.  Many  of  them  are  new  and 
are  parti<'ularly  clei»r  und  «ttmctive  Th»»  book  will  ua- 
douiite<lly  meet  wt'f  '  ■  -  v'  -  --v  ;;  ■-  -  the  profea- 
sion .  -  Boston  Med  i>  v  It ,  l  K9i 

TbLs  work,  whi'  rive  lanje 

cautions,  and  ha.H  i»-i  n  n.inM.in-i  uu..  i  u-u. n,  «ierman, 
Sfuinish  an<l  Italian,  is  tix)  well  known  to  reHjtiire  com- 
mendation now  upon  the  appearance  of  thiK,  the  nixth  odl- 
ti«in.  It  ha.«i  been  thon>u>?hly  revised  and  brought  up  to 
date  by  Dr.  MHnd*^.  who  is  annouuciMl  as  joint  author. 
Many  new  Illustrations  have  been  tvlded.  and  the  text  has 
been"  increased  by  the  addition  of  new  chapters.  The  dls- 
tinctivi*  features  of  the  %vork,  which  made  it  r>  attractive 
when  firvt  iKsiK-d,  have  in  a  measure  1hh.-u  n-tained.  so  Umt 


It  rrillt''  ■: 
the  Til 
chauij 

The.    ^rw.,c, 

niaiy,  Ittsll. 


rhe  mr)St  practical  and  at  the  same  time 
treatise.'  uiitm  the  subject  in  print,  the 
t>ecn  made  only  inca-a-sine  its  value.— 

itytttctAogy,  OtnUtria  and  Pcdiatric^a,  Feh- 


Sutton  on  the  Ovaries  and  Fallopian  Tubes. 

I  Stugical  Diseases  of  the  Ovaries  and  Fallopian  Tubes,  including  Tubal  Pregrnancy. 

By  J.  liLANt*  Si-fToN,  F.  K.C.S.,  Assi.Htant  Surgeon  to  the  .Middloiex  Hospital,  T^i^ndon.     In  one  cnjwu 
octavo  volume  of  .>44  {Htges,  with  119  engraving  and  o  oilored  plates*.     Cloth,  $.'5.00, 

Suttrm  in  the  field  of  mlholojfv  and  dtfTerpntfnl  diagnosis. 
—Inlemalionat  MotirtU  Mofiazim.  Sc|.i       ' 

Mr.  Sutton  hii.-.  written  a  botjk  whi  un*tinted 

praiw  for  the  cleaniess  with  which  i  ,-■  ^ubject 

and  for  the  originality  of  the  ma  u-riiiL    .>• -|h  rirtiUt  nhould 


Thijj  is  not  a  lK«>k  to  be  reail  and  then  shelved  •  it  w  one 
to  be  studied.  It  is  not  \>atH.-A  up»in  hypotheses  but  ujifjn 
facts.  It  makes  yaitholrttfy  practical,  ana  inculcati-s  a  prac- 
tice l>6L-(d  upon  fMilhoIofry.  It  In  succinct,  yet  thorouph  ; 
practical,  yei.  scientific ;  lonservative,  yet  bold.  It  ih  proi»- 
ably  on  the  table  of  all  pynecolotrints;  but  it  Ik  not  for 
them  alone;  the  gcneml  practitioner  needs  just  fiuch  a 
book,  li  will  be  of  imnien-'c  wrvice  to  him  in  the  study  of 
pelvic  di^e»u^.•«,  and  will  awnire<lly  o[>en  his  eyes  to  the  pn> 
gr&sf  made  i>y  coosoieiitiouis.  painstakine  workers  like  Dr. 


fail  to  rL»ad  it,  and  it  is  so  written  a**  to  be  of  the  greatest 
service  to  the  generul  ]>ractltioner  who  wishes  to  posit  him- 
.*elf  upon  the  subject  of  which  it  treala.— iV«w  York  Journal 
qf  Oynecotogy  ana  Obatelria,  June,  1892. 


Davenport's  Non=Surgical  Gynecology.—Second  Edition. 

Diseases  of  Women,  a  Manual  of  Non-Surgical  Gynecology.  Designed  especially  for  the 
Use  of  Miulent.s  and  Tieneml  Practitioners.  Hy  P^ramis  H.  i)AVEXPORT,  M.D.,  AssiiiUuit  in  Gvuecology 
in  the  Medical  Department  of  Harvard  University,  Boston.  Second  edition.  In  one  handsome  12mo. 
volume  of  :il4  page*,  wth  107  illustrations.     Cloth,  $1.75. 


The  (irst  edition  »if  Dr.  Davenp<.>rt'h  txxik,  which  was  pub- 
ILsbetl  three  ye^in  ago.  evidently  met  with  the  reception  il 
desencl,  or  the  !ie<'ond  e«lition  would  not  have  followed  mi 
soon.  The  title  is  an  attractive  one,  an«l  the  contents  are 
of  value  to  the  student  and  general  practitioner.  One  ad- 
vantage of  It  is  ihat  it  teaches  the  physician  or  the  student 
how  to  do  the  little  things,  or  to  remedy  the  minor  evils  in 
connection  with  gj-necology.  In  these  days,  when  major 
«3mecol«Tgy  is  st>  largely  pnicti*e<i,  minor  gynecology  ts  too 
freqtiently  ignored,     to  those  in  the  prnfe-sion  who  an.' 


make  gynecology  his  life-work,  we  tielieve  that  Davenport'a 
Nw)k  will  becK^enrial  lu  hix  success,  Ijecaiue  it  will  teach 
him  facts  which  bin.',  i-  work-  sometimett  ignore.— 77»«  Ther- 
apfutir  Oazttte,  (h-  __ 

Many  valuable  ^ady  exist  on  the  surgiciU 

aji[iectj<i  of  gynecol-  _   ,  mt  attenttion  ha.s  lieen  paid 

in  recent  yelirs  to  itie  uon-'unricul  ta'atment  of  women's 
dLteaM^.  The  presf?nt  volume,  dealing  with  nothmg  which 
has  nut  stoofi  the  actual  test  of  exrH;riencc.  aiul  lieing  con- 
<-iMcly  and  clearly  written,  ronveyst  a  great  amount  of  infor- 


ibout  to  uiteresl  themselves  particularly  tn  liiLs  bnim-h  of    mation  In  a  convenient  space.— .in/ia/a  of  OynxcUonv  Quit 
aurgeiy,  and  to  the  fttudem  who  iu  the  lutur..«  intends  to  j  Par-lintry,  June,  WM. 


May's  Manual  of  Diseases  of  Women. — Second  Edition. 

A  Manual  of  the  Diseases  of  Women.  P.ein|Jr  a  ConciHe  and  Systematic  e.tpo,sition  of  the 
Theory  juul  Pnictice  of  liynecoloffv.  Hyt'nARLES  H.  May,  M.  D.,  late  House  .Surg^eon  to  Mount  .Sinai 
Hospiial.  New  York.  Second  edition,  edited  liy  L.  S.  Kai',  .M.D.,  Attentlinj;  (Jynecolo£:i?<t  at  the 
Ilarlem  Hospital,  New  York,     In  one  12rao.  volume  of  3G0  pages,  witit  31   illustrations.     Cloth,  $1.75. 

The  ela&ificatlon  li*  so  clear  that  the  purpose  of  enabling  abnence  of  personal  bias  which  ia  not  the  least  valuable 

the  student  to  review  the  subject  or  the  nractttioner  rapidly  iK.int  in  lh.-  work  Ttic  Uwik  meet*  its  purpose.    Whole 

U>  ivfpi>h  hlfi  luemorj-    is  admimbty  fulfilled.    Taking  a.**  .  .{her  works  without  expreas- 

aiithnrity  some  of  the  l>eht  syHteniatlc  writers,  and  giving  :i  this.— vl»ncricaa  Jounml  qf 

in  the  main  an  opinion  which  Is  a  conscn.su*,  there  is  an  '  -Xi. 


Duncan  on  Diseases  of  Women. 

OlJnical  Lectures  on  the  Diseases  of  Women;  Delivered  in  St.  Bartholomew's  Hospital. 
Bv  J.  MATTHEWrj  DixcAX,  M.D.,  LL.D.,  F.K.S.E.,  etc  In  one  octavo  volume  of  175  ptiges.  I'lotU, 
$1.50. 


Lea  Brothers  A  Co..  Publiihen,  706,  708  &  710  Sansom  Street,  Philadelphia. 


m        A3mVELL*8   I'RAmCAL    TKE.VT1SE   ON   THS    DIS- 
■    EASES  PECULIAR  TO  WOMEN.    Third  American  from 


the  diird  and  revised  London  edition.    In  one  octavo  vol- 
time  of  520  pnues.    Cloth,  ^M. 
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OBSTETRICS, 


Parvin's  Art  and  Science  of  Obstetrics.— Second  Edition. 

The  Science  and  Art  of  Obstetrics.     By  THEopmLrs  Pabvis,  M.  D.,  LL.  D.,  IVof.-.^rtr  t . 

Obstetricsj  and  the  l)ise;x.sLS  of  Wonu'u  and  Children  in  Jeftenson  Medicul  Collejjt',  FhilmJelphia.     Seoja4  ' 

volume  of  701   pages*,  with  23»  engravings  and  n.  colored  plat<^ 


«ditiou.      Jn   one    hundi^ome  octavo 
Cloth,  H25;  leather,  $0.25. 

Through  his  mnny  able  contributions  1.     '  'Kt-ra- 

ture  and  t)y  n.'iwori  <if  liis  cminennf  ni  r«  a 

tem-hi^r  aii<l  prHrti(1««it;r,  th«'  anih-iror  tl  well 

known  to  the  pi^'f*-"***!*  >"  f''  -^i  '      '""'  n-  im-n.-very- 

where.    Among  h\i^  mnny  this  worit   i-^  tiis 

TniLwrcr-pict'i'.     He  ha.-i  hanrl;.  i,  U|«ju  which  bo 

ninch  hiis  »H)tin  WTJlten,  wiiii  nn  lui  i  iiventiss  that  L«  far 
fVi^m  coninum,  Tho  wii>uce  an<i  art  of  olistt'trios  hiivo 
be«n  well  and  fUUy  deninnstrat<?d.  T!n-  im>rv  <limcult 
and  aliptnm'  l^rani-his*  have  b«Mi  ;i'  '  "  '  •  rvtnl 
attention,  whilf  the  niimiUii'.  the  very  li  *  im- 

portant to  thu  praiiltioriiT  At  the  JK-^lnid*  i-ally 

ignored  by  writers,  have  not  bwn  nL'friecttHi.  \  niiiah»:r  of 
new  outji  hftv*."  t>L'en  insvrte«l,  and  tlie  treatment  of  every 
sobjefl  i»  in  a  miumcr  so  lU'Jir.  *)  direot,  so  *'omf>!i,'U»,  Ituil 
little  is  left,  to  iie  told  iinrl  noiiiiinc  <'onId  l>e  iol<l  Ijetrcr. 
The  work  is  therefore^  In  our  e.slimation,  one  of  the  m«wt 


vain  i"  ■ 

"%. 

tav<.[ 

tl>0  Lli 

pUbllrifit-i.        I  in'  .iUI!)m; 

for  a  loiiij  tx.Tioil.  iin<l 

lecture  fiM'tn  ■"tr''  oh»fr-, 

often  -  ■ 

are  i' 

We  II, 

and  CM"iiii,-u.i-.  .1 

tion  Ls  (L'n!!itlv  it 

rniide  in  tbi.M  \m\ 

time  of  it^  iniblicjitinii,— /j" 

nal,  December,  1««0. 


-^J 


■;iilt , 

wfdohtftrl 

•HMatefl^ 


Playf air's  Midwifery. — Seventh  Edition. 

A  Treatise  on  the  Science  and  Practice  of  Midwifery.    By  W.   s.   Platfajr,  JtR, 

F.R.C.P.,  Professor  of  (Mxstetric  Medicine  in  Kiiiff's  CoHcjje,  Ixindon.  Fifth  American  frrun  the^ 
eeventh  En«flirth  edition.  Edited,  with  additioni^,  by  li^jni^KT  V.  Harris,  M,  D.  In  one  (xiAVO  folutn*  , 
of  (>04  pjiKes,  witli  ii07  engravitijTJ  and  o  [dates.     Cloth,  1?4.<K> ;   leather,  $5.00. 


Truly  ft  wonderful  l»ook  ;  an  epltom»j  of  all  olwtetriral 
Icnowiedge,  full,  ilear  and  roncii«e.  In  thirteen  years  it  has 
reache<l  f^-ven  e<litioiifi.  It  Is  i>erhaps  the  luotit  jxipiilar 
worU  of  it's  kirid  ever  presented  to  the  jin^fession.  Degin- 
niiu'"'i  <'v  :ini<nnv  aii'l  phyHiolugi,' <.»f  ilie  oftjanH  con- 
eei!  is  left  unwritten  Ihiit  tho  praolleal  ai^- 

CQW  I   know.    It  seems  that  every  conwlvablo 

pbyMojo;."  ni  <>i  {ititholof^icftl  condition,  from  the  momeot 
of  coucepiiuu  to  the  litne  of  <ximplete  invcdutltiu,  hiu  hat\ 


thouuthor'sfmt1entattent»'-.n.    ThopUtAann'!  llto 

carefnllv  Mudied.  will  t    '  "    ■'  '  ■  •" ' ^ -rlBEty.  T%m 

reader  of  ibl;^  lHM»k  will  ;  I«le«l«ttl 

lie^t  of  ol>Meiric  prui :  riptarM— » 

rroubles   tyjnia*cte«l   th>-t.»ii*i   --..-.w..-..    r v...i'<r(niiflr,  1^ 
cember,  \mx 

ThtM  work  UoMh  a  lendtofr  plare  iu  »U  tueillrjil  <-oOr(t^ 
ciLtaI<>t(u«»t  as  a  »t«ad&rd  text-book. — ColttnAn*  itMintt  J<»«r. 
nal,  N<iveralier,  188». 


King' 


s  Manual  of  Obstetrics.— Fifth  Edition. 

A  Manual  of  Obstetrics.    By  A.  F.  A.  King,  M.  1>,,  I'rofciwnr  of  Obstetrics  and 
Women   in   tlie   Mt-dical    Department  of  tlie  Columbian    IhiiverHily,   Wanhintjlon,    D.<.'., 
University  of  N'ermont,  etc.     New  (fifth)  edition.     In  one  Vlmo.  volume  of  44tj  pajrei^,  with 
tion.s.     cloth,  ^'IJyO. 


So  comprehensive  a  treatise  rouM  not  be  broueht  within 
the  llinibi  of  a  lH)ok  of  tliiK  »-ize  were  not  two  things  e*>pe- 
clally  true.    First,  l>r.  Klrm  i*  a  tcjicher  tif  many  yeara'  ex- 
perience, ami  ktiowp  jut^t  how  [i»  prevent  his  subieeta  iu  a 
mtuinor  for  them  to  be  l>ent  received  ;  and,  K'cmi'!  v  Ik-  cun 
put  tiiH  idea.s  in  a  clear  and  roncii**?  form,    in  ■ 
ne  knows  how  to  us<'  the  EnKlisli  iunu'uajie. 
the    plain    trudi,  fre<i    fr«im    unnefesKary  orir: 
Thertd'ore  he  "yiys  therti  are  nine  Imndri^yl  iw^i^-;  ui  muiitr 
between  the  covers  of  thi«  manual  of  four  hundrwl  and 
flfly  \m^.V!^.    We  cjinnot  imauine  a  better  manual  for  the 
httnl-worked  ftnideni.  while  its  clear  and  practical  leach- 
Ingis  make  It  Invaluable  to  ihc  busy  practitioner.    The  illus- 


tration? add  much  to  the  subject  matter. — TV  A*< 
MrdiccU  JUiviru-.  n,-ii>biT.  IsOj. 

This   d.- 
thmugh  li 

i.-...     It  i^  . 


tin-  . 
mar) 
and  I 
tober,  ii'/j. 


Barnes'  System  of  Obstetric  Medicine  and  Surgery. 

A  System  of  Obstetric  Medicine  and  Surgery,  Theoretical  and  Clinical.    V*\t\ 

Student  and  the  rmctitioner.     By  Koukkt  Baunf.s,  M.r>.,  I'hysician  1o  the  tienerd  I.yinir-in  H'».>]'itir.l 
London,  Knd   Kancourt    Harxe:*,  M. I>.,  Olintetric   Physician   to  St.  ThomaHi'  iIo-:pjtai,  London.     Di« 
Section  on   Embrvologv  bv  Profesftior  Milnes  Marshall,     in  one  octavo  volume  of  872  pagei  wilK 
illustnuinns.     Cloth,  ^.IckI  ;  leather,  $6,00. 

The  imr  i  ■  «i  of  the  work  is  to  furnish  a  hand- 

book of  1.  11  ine  and  snanrr>'  fur  the  w^  of  the 

student  41]  inr.    It  i.*)  not  nii  exni^'enition  to  May 

of  the  tMK>L.  iLiiiiii  j.-»  ihe  l>est  tn>atlf«  in  the  ICnslish  lan- 
guntci.'  yet  pubLL«bed,  anri  thi*  will  not  be  a  iurprbe  to  th«>e 
who  are  aequiunl«<l  with  the  work  of  the  elder  IJarnes. 
E\vr\  jtraciiiloner  who  icsireb  to  have  the  best  olwtetncal 

Obstetrics.     Cloth.  $1.00.     St«  students  Quh  Senw,  psire  'W. 

Landis  on  l_^bor  and  the  Lying-in  Period. 

The  Management  of  Labor,  and  of  the  Lsrin^-in  Period.  By  Hexry  G.  Landi^ 
M.I).,  Profc«i<>r  of  Obstetric?' and  the  Diseases  of  Women  in  Starling  Medical  i.'oUesre,  Columbii*. 
In  one  hand.some  ]2mo.  volnnie  of  334  page.s,  with  28  illtUftrations.     Cloth,  §1.75. 


opinions  of  the  time  in  a  readily  nccesiil>lr  and  f-'fn<tn,v< 
form,  oiufht  to  own  a  I'npy  of  the  ♦»r».»k. — /ownto/ i^l 
Atnericitu  Mfdifnl  AMiiriiM...n    Inr,,-  i  •    :--., 

The  author^;  liave  in 
way  iiuite  worthy  i«i  In 
of  the  iHjriod,— iV«>u)  Yu 


A.M.. 

Ohicv 


WIXCKEL'S  COMPLETE  THKATtSE  ON*  THE  PATH- 
OLOGY ANIi  TREATMENT  iJY  CUlLDBEU.  Kor  Stu- 
dentti  and  Practitioners.    Tnuulutetl  ittim  the  fiecond  cier- 


nuin  edition,  by  J.  R.  CHAnWJCit,  M 
ume  of  4^  pa«<e8.    Cloih,  $4.uo. 


Lea  Brothers  A  Co.,  Publishers,  70$,  708  A  710  Sansom  Street,  Philadelphia. 
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Smith  on  Diseases  of  Children. — Seventh  Edition. 


A  Treatise  on  the  Diseases  of  Infancy 
Ciinii^l   Profesror  of    Diseases  of  fhildren  in  the 
Seventh  etlilioQ,  thorouglily  revised  and  rewriuen. 
51  illuHtmtioiiB.     Cloth,' §4. 50;  leather,  fo. 50. 

We  huve  alway<;  ronsddcre*!  I>r.  Smith's  book  as  one  of 
tbi*  very  best  on  tbi*  siihjeet.      It   has  ulwi*>>  U-eu  |>rftc- ,' 
timl— u  fifld  bt«>k,  ihi'ua'tical  whert  lliwrj-  hw*  U-en  <1«>- 
tlut'e<l  frotu  practiail  vxiienenr-e.      He  lakt^  his  lhtH)r>- 
from  thf  Iwaftidc  and  the  patholog^ioal  IhIht'' ■"-"       •!■' 
ver>-  {JtueUcal  ehjinuKT  of  (hi«  txKtk  has  al« 
to  us.    It  ia  chani<'leri^-.tic  of  Dr.  ?mith  in  all  1:  i 
t-ollect  whatever  rwomraendations  are  fouinl  .i.  i,,,  .,  .i, 
literature,  and  his  t«?ari  h  ha?  tK-eu  wide.    (Jne  f^-ldotn  lail" 
to  ttnd  here  a  praciioa.!  .suir^i'xiioti  ullt-r  >»'dn'h  in  othtr 
works  has  been  in  vaiTi      i'   -i  ■•  '-venth  c-ditiou  we  r\*tW  a 
variety  of  rhiuiges  iu  uiih  ilu-  |)ri>gre>s  o!  ihe 

times.    It  still  stand-  '/(f  .Viiieri«an  texf-tKxik. 

Its  afl\ioe  I'*  always  «^.  .i  ^, ,  ,.,,.c  and  tlion>UKh,  and  thu 
«vi4lci)ro  i>f  ro>»^ari'h  luui  long  hjiurei)la<*t,vl  it*  unLhur  in  the 
fn>nt  niMk  ol  nitHlical  Uiwhvrb.  —  Tiit  Avumcan  Journal  of 
the  Malical  SriaiCfs,  Dei-emtwr,  1>«1- 

In  the  pmscnt  e<lition  we  notice  that  many  of  tlie  ohafi- 
teis  hui e  been  entirely  rewritten.    Full  uutlie  Is  Uikeu  of 


and  Childliood.  By  J.  Lkwls  Smith,  M.D., 
Bellevne  IlwpitaJ  Medical  (."ollege,  New  York. 
In  one  liandf»ome  octavo  volume  of  881  poi^eii,  with 

all  tlie  recent  odvanre**  that  have  been  made.  Many  dl»- 
eujies  not  previously  trcat<><l  of  have  rewh*''  --^  •."•*-.  i  •'•hup- 
tt'D'.    The  work  Is  a  very  prnotieal  one.     r  •■  ha* 

lieen  taken  that  tlie  direi  ti<ui.s  fur  trv-ain  -    jwr- 

'  '  'ilurand  full.    In  no  other  work  are  si;> ..  - -a^iruc- 

■  i?ivf  n  in  the  details  of  infant  hytrieue  and  Uie  ariihelal 
lUif  of  inlants.— ifon^«ai  Medical  Journal,  February, 

.\lready  in  prevloix»  e<lition>«  the  treatii*>  of  r>t.  Smith  on 
I*!seiti*'S  of  Cnildreu  heM  fwisition  undit.pule<i  at  the  head 
of  it.s  cla-x.x.  No  book  in  any  lamrnage  eouid  disi»ute  with 
it  the  title  to  pn^cininenit.  A  ILi^t  of  works  on  diseii&e'^  of  , 
children,  mndo  up  in  any  counin-.  wonUl  have  thu  work  at 
itbheiiii.  II'!'  '■■'■  "  •  'ii".—  -  ..f  'I.-'  .-r^  ..t  i.,,.i..nty  of  pmc- 
tiliiinep<  i  ue  alone.— 

The  Amrr  1 

.Vstttexi ~  .-•. ^-. ;.  .- .  ><,jLm«;  pnietl- 

tionero  it  i?  unstunntsMid.— i<ujfcUu  MtxiioeU  and  Surgical 
Journal.  January.  liWl. 


Diseases  of  Children,  cioth,  $i.oo.  sw  studmiJ  Quu  sena,  pag^ 'so. 
Herman's  First  Lines  in  Midwifery. 

First  Lines  in  Midwifery:  a  Guide  to  Attendance  on  Natural  Labor  for  Medical 
Students  and  Midwives.  By  tJ.  Eknexi-  IIkkm.vn,  M.B.,  F.K.r.P.,  ObHtetric;  Physician  to  ilie 
London  liosjiital.  In  one  12mo.  volume  of  198  pages,  with  dO  illustratiotw.  Cloth,  $1.25.  See  Studentj/ 
Sent.*  tif  MnnnnUj  pajf*  •^'^' 


This  little  l»ix>k  iji  intended  for  the  \mv  of  midwives  an<l 
for  the  ffuiilanee  <>f  tiie<lical  stndenu*  in  the  cure  of  normal 
eaM?s  The  author  In  the  well-known  lectun;r  on  nh»rtetric* 
to  the  Jjondon  HiKpitat,  and  he  Lu»  pn»rliu'e<i  a  manuid 
whicli  will  prove  extremely  luseful  U)  those  for  whom  it  ha» 
l)een  prepared.    The  lxK>k"ls  replete  with  practical  advi<?t, 


and  no  stuilent  can  uo  wronK  who  folln 
Mu<'h  jitrev.  has  ijeeu  lai'i  on  the  now  i. 
aseptic  manawenu'iit  nf  la^  ^r:  .oi'l  o  iv 
ill  what  complication' 
ance.    The  U<M>k  i.«i  «• 
Boffon  Medical  and  Suri 


Owen  on  Surgical  Diseases  of  Children. 

Surgical  Diseases  of  diildren.  By  Epmi^sd  Owkn,  M.B,,  F.R.C.S.,  Surgeon  to  the  Children|8 
llosfiital,  <ireai  (Jrinond  Street,  Ivjiidon.  In  one  12zno.  volume  or.')2o  pa^fe9«,  with  4  chroiuo-litho{errapluc 
plates  and  85  woodcuts.     Cloth,  $2.00.     See  Series  of  CUnictd  MnnitaJjit,  page  30. 

It  Would  not  be  ea^y  on  any  sublect  to  find  a  more  clearly  rovers  the  field  in  a  way  that  U  done  by  no  other,  present- 

writtvn  work,  where  every  word  and  sentence  tell.*,  and  Inif  theifistof  what  is  known  of  everj-  surgical  affection  to 

from  which   it  wems  few  could  be  spared.    The  work  in  whiih  childhoorl  anil  infancy  are  liable.— TAe  American 

truly  41  ion«pe«.'tus  of  the  branch  of  which  it  treats,  and  Prai-UHonrr  rtml  Newn,  Novcmlier  13,  1886. 

Hartshorne's  Conspectus  of  the  Medical  Sciences. 

A  Conspectus  of  the  Medical  Sciences;  Containing  Handbooks  on  Anatomv,  Physiology, 
CheniLsiiy,  Materia  .Mt-dita,  Praeiice  of  Medicine,  Surgery  and  Obsietricn.  By  Hesry  H.\ktshorne, 
A.M.,  M.iX,  LL.1>.,  lately  Professor  of  Hypiene  in  the  rniveraity  of  Penn.'*ylvania.  Second  etlition, 
tbomughly  revised  and  greatly  improved.  In  one  large  royal  ISino.  volume  of  1028  pages,  with  477 
illustratioiis.     Cloth,  f4. 25 ;  leather,  $5.00. 

Ludlow's  Manual  of  Examinations. 

A  Manual  of  Examinations  iiiK>n  Anatomy,  Physiology,  Surgery,  Practice  of  Medicine. 
OMeiricK,  Materia  Mediea,  Chemnstry,  Pliarmacy  and  Therapentics,  To  which  Is  added  a  ^ledicai 
Formulary.  By  J.  L.  LroiX)w,  M.I)..  Consulting  Physician  to  the  Philadelphia  Hospital,  etc.  Third 
edition,  thoroughly  revised,  and  greatly  enlu^ed.  In  one  12ino.  voiuine  of  816  pages,  with  370  illua- 
irations.     Cloth,  $3.25;  leather,  $3.75. 


COXDIE'S  PRACTICAL  TRHL\TISE  ON  THE  DISELVSES 
OF  CHILDREN.  Sixth  e^lilion.  revised  and  auifmented. 
In  otie  octavo  voloroe  of  77«  pa^es.    Cloth,  SS.ii ;  leather. 

LKISHMAK'S  SYSTEM  OF  MDUIFERY.  INCLmiNG 
THE  WSEASfS  OK  PU»iN.\NCY  AND  THK  PUERPE- 
RAL STATE-    Fointh  edition.    Octavo. 

WE^T  ON  SOME  DLSORDERS  OF  THE  NERVOf.S  SYS- 
TEM IX  CHUJm<X)D.  In  one  small  12mo.  %'oltimc  of  127 
pages.    Cloth,  81. W. 

PARRY  ON  EXTRA-UTERINE  PREliNANCY :  It*  Clin- 
ical History,  Dia^ioidit,  Prugnoeiii  and  Treatment.  Octavo, 
27-2  pages.    Cloth.  S2.60 

RAMSBOTHAM'S    PRINCIPLES  AND   PRACTICE  OF 


OBSFFRIC  MEDICINE  AND  SUR<iERY.    In  Reference  to 

the  Pr«wt"^  of  ParToritioti      A  new  and  enlaiweil  edition, 

thor       '  '-■  ■  '     :"          I    -     With  a.idltions  by  W.  V. 

Kk  ■  •  iiiH.  etc.,  in  thi-  Jeflerwm  1 

Mt^  111  otic  larce  and  liand- ' 

Hon M  I  IV..  \..iuiii>' -11  <r4o  f»ii^e*i,  %vith  f4  full-|i«Ke 

plii;.  Hlcutti  in  the  text,  containiui;  lu  all  nearly 

11)0  ,;ure8.     Strongly  bt>mid   in  leather,  %viin 

rai>eii   iMiii;.-    .■:7. 

CHURCHILL  ON  THE  PUERPER-VL  FEVER  AND 
OTHER  DISEASE*  PECULLVR  TO  WOMEN.  h\  one  oc- 
tavo  volume  of  AM  page)!.    Cloth,  |rj.50. 

TANNER  ON  PREc.NANCY'.    Octavo,  4U0  imgea,  ooloredl 
pUtea.  lii  cutj.    Cloth.  $4.25. 


Lea  Brothers  4t  Co.,  Publishers,  706.  708  &  710  Sansom  Street.  Philadelphia. 


so 


QUIZ   SEfi/ES,   MANUALS. 


The  Students'  Quiz  Series. 

ANEW  Series  of  M«nual«,  comprising  all  departments  of  medical  st-icnce  anil   pnicticr,  and  pr^l 
nar<?d  lo  roeet  the  lU'eds  of  i*tiiaenls  and  practitioners.     Written  by  prominent  medicnl  toocbrr*  aod 
speciiuisti*  in  New  York,  llitwe  volumes  may  Iks  iriiHtcd  as  authoritative  suid  abrv^vst  of  the  duy.     Tlu-r 
cnjttv  the  uuique  advuiiUijife  of  issue  undtT  cureful  editorial  BUi>ervision  which  driven  su^nmnci',  not  only  '< 
of  accurucy,  but  of  the  (xmijilcteness  of  theBeries  a**  a  whole,  and  of  the  compufiness  of  each  volume  Inr  J 
the  Hvoidiince  of  duplication,     fast  in  the  form  of  sngpe^itive  questions,  and  cx>iicise  and  clear  iit*w«^ 
the  text  will  imprens  vividly  upon  tho  reader's  memory  the  .salient  points  of  hin  subject,  and  th»-  ;• 
ami  uniform  headinjjs  will  faeilitate  instant  referenoe  to  any  topic.     To  the  stude-nt  these  volum 
of  the  utmost  service  in  pre|mrin>i  for  e.xaniinatlon.H,  and  ihey  will  also  be  of  great  uw  t**  the  }<r 
in  i-ecallinjef  forgotten  detatU,  and  in  iruininiX  the  latest   knowledge,  whether  in  thc«>ry  or  in   ' 
treatment  of  disease.     Nothing  ban  been  left  undone  to  make  them  in  type  and  ilhmtr-'' >•>••  ">  -  .,.. 

and  convenient  frir  the  eye  and  mind.      Handsomely  bound  in  limp  doth,  and  in  the 

hand  and  pocket,  these  volimiei<  are  a.s.sured  of  enormous  |M>pul.-irity,  and  are  acriu 
exceedingly  low  price  in  compari«<.oa  with  their  value.     For  details  of  subjectd  and  pricea  bcc  Ueiow. 

ANATOMY  itioiibie  yumbrr)~Vly  Fred  J.  Biiockwav.  MD.,  .\ssUUint  Demnnstralor  of  .Vnatomr.  OiUcRc  «/ Ft(^  j 
hiiiiuis  u.w\  .Sunjeuns.  Nfw  York,  iuiil  A.  O'MAi.LfcY.  M.U.,  Instructor  iu  Surgery,  New  York.  PolycUiitc,    iL7i. 

PHYSIOLOGY— By  F.  A.  Maxnino,  M.I)..  AHcn<ling  t^nnrcon.  Manhattan  nospltal,  N.  Y.    $1. 

CHEMISTRY  AND  PHYSICS— Bv  Joseph  f>r«iTHEia.  Ph.  B..  Colombia  roU»fj?w  School  of  Mlou*.  y.X^mA  I 
li.  \V.  Waro,  Ph.  B..  Coliimtiift  Collejre  S*  hool  ol  Mines,  N,  Y.,  >m>l  Chables  li.  Wju-majith.  M.a.  N.  V.    II. 

HISTOLOGY.   PATHOLOGY   AND    BACTERIOLOQY-By  Besxeit  a  Btw».  M.a, 

lIiilok;»g>-,  I'aUioloKj'  anil  B»u  tvriulus> .  New  York  Pulyelinic.    SI. 

MATERIA  MEDICA  AND  THERAPEUTICS-By  L.  F.  Warnkr.  M.D..  AtleniltnK  PhydcUa.  SL  1 

otueWK  l>binn.v4»r\',  N.Y.    Jl. 

PRACTICE  OF  MEDICINE,   INCLUDING   NERVOUS  DISEASES-Hy  Evwvt  T    iv^mjR^t. 
M.D..  Momt^T  N.  Y.  Path.>l.>),'itjil  BtM-UHy,  luid  J,  D.  N  AGici.,  M.D.,  .Mt-mbtir  N.  Y.  County  MeiJlc<iJ  .V.'«»LiaUoa.    fL 

SURGERY  '/Vii/W/-  A'ww'jrr*— Bv  Bku.s  B.  <»Ai.i.ArnRT.  M.D.,  Visiting'  .'^iirjr»H>n,  Bellevue  Ut»rUtal,  Kew  Yortt.  «aft 
ruAai.ES  InxoN  Jonksi,  M.D.,  Surgttou  YorkvUie  liij^pcajsanr,  New  York.    $i.7(>. 

CENITO-URINARY   AND  VENEREAL   DTSEASES-By  Charles  B.  CnKTWooD.  M.D,.  VlaltttC  80iv 
geon,  I>emilt  Dispen-SHry,  De^iartment  of  Suqjery  and  tieullo-lTriniiry  Di.sciuiefl.  New  York.    fl. 

DISEASES 

New  York. 

DISEASES  OF  THE   EYE,  EAR,  THROAT   AND   NOSE-By  Fr.v.xk  E.  MrLucn.  M.U. TUn^i  fta^ l 
ijBMii,  Voiiderliilt  Clinic.  New  York,  tnui  James  P.  McEvyv,  .M.D.,  Throiil  Sunjeon.  B«llevtje  HiflpttAl,  Oai'l'sUMil 
iKnnirtiuunt.  New  York,  and  J.  E.  \Veer«,  M.D.,  Leotiuvr  on  Ophtbaliuology  and  OtoItHsy,  BeUevoe  Hoepttal  Med'    ' 
Colti'^tf,    New  York.    81, 

OBSTETRICS— By  Charles  W.  Havt,  M.l).,  Houw*  Physician.  Nursery  a"d  Child's  HosplliU.  Sew  York,    fL 

CYNECOLOGY-Bv  G.  W.   Bratekahl,    M.D..  Assirtanl   In'  Gynccoloi^,  VandcrbiU   Clinic,  New  York. 
fcji.NCi-AiK  Tor>.KV,  M.O.,  .\*>if.tuiit  Surgeon.  Out-PUtient  iXepartment,  Roosevelt  Hi*piUil,  New  York,     $1. 

DISEASES  OF  CHILDREN— By  C.  A.  Rhodes.  M.D.,  InstnieUir  in  Du«a*es  of  cmWnen,  Kew  York  ba*^ 

Graduate  Medical  College,    jl. 

For  ttpecud  cire^larti,  trUhj'nll  injormaiion  and  sjicdmcn  ]>a(/t:j^,  oddrMs  the  l^lUkert^ 
The  Sludent'9  Quu  Series  enables  a  man  in  practice  to  '  lessen  his  labors  by  pre>emiri;Lf  :>■  liiiti  1  l,  •-.rr.i  ,  c  Ln  a  tetrf 

eivo  himself  an  o<.-casiunal  quiz  und  see  bow  much  he  '       " 

Km  forprotten.    it  is  intended,  howcvyr,  more  particularly 

for  Uie  use  of  the  student,  not  only  to  bhow  how  much  be 

has  yet  to  IcHru,  but  to  uuike  it.H  accoini>]!.>ihruciit  oisier;  to 

enable  him  (o  give,  his  whol«  uticntian  lo  lectures  on  tht*si 

BUbjC'Cts  without  not.-l.tklrkL,',  and  1. .  f.  >  i.yi  r  in  a  cnndcnj>e<l 

forni,l<e^)rean  '  d  fnctj*  per- 

laininij  to  the  si-  i  'in.-  :t,  l.sy:l. 

ThiHW.Tie.Hof  '.  liic  b«>»i  that 

is  publiJdied.    They  will  rej^iy  ihe  i-nicLiln.ticr  ii.s  well  as 

the  student  for  the  time  hi<cut  iu  a  carfful  study  of  thom, 

while  to  iht!  Icclurt-r  or  author  tiiey  \vlll  ver>'  ujtitcrially 


THE    SKIN-By  CHAJti,K8   C.  Ransom,  M.D.,  AwiKtant   DermaUilonist,   Vandi!rMlt  rlJak, 


'  and  cla^illetl  manner.— 
Th<»e  who  de«in.-  lo  i. 
can  do  so  by  means  of  t  r 
time.  The  fijrui  of  qu 
information  ihcy  coritJi. 
Bucb  iNMtk-  -..r-,.-  a  u-. 
prt'i*. 
m«  r. 
«'onM-i 

We  know 
hijrhly.->/     . 


\\e  would  reeoBtavKl  ska 
•  'My.  Feb,  Vm. 


Student's  Series  of  Manuals. 

A  Serie*  of  Fiflvcu  ManuAJ^.  for  tho  uw  of  ^tudpnts  and  iTactitiontTS'  of  >i 
Teacher*  or  Kxttuiinvr-..  and  ii-niied  in  |Kkcket-wl/e  Timo  volumes  of  ;UJo-;>li)  imu 

Tri  ■ 

^l 

il: 

For  fL, -;......  ...._. 


Ti«t  7Vr«- 

..-.   . ....,„  ....  I..:.      ,  ..- ^     --.  OimeAi^i 

.  ifUA);  TkJtv *.-■>■  ^^urgical  ApitUtd  Anaiomp.  ir^;    Ikfcth  o  ;i.ur,/tctii  J'nthtin^, 
-tirlh  edIlioD),  $1.75.    The  following  !&  In  press ,'  I'KVft^it's  fhrentie  Jfnhetm. 


Series  of  Clinical  Manuals. 


:ies  it  Una  >M."<"n  the  dejilgTi  of. the  publiwt)> 
importiint  ( llnicui  Mibjecl>  in  a  cheHp  huo 

'I  l.v  .  lir(,i!i..-li11iML'riit.|i-- „ivl  U.....I'  iit-_      i 


(ton.  $2;   &iid  hAVAbi!:  un  Jiunnitj/  oml  AUied  Ac uru«£*,  dJ.    TUc  iuliuwlu^   ia  iu  prw-pi^fHUuii .   Lvua»  uu  . 


Itotijtz;  &11U  hAVAbi!:  uii  jtuiiniiif  nuU  Aiitea  Acuru« 
Urwtm.    For  M;jiar«te  notices  see  Uidex  itn  la.st  piig^e. 
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Taylor's  Medical  Jurisprodence. — New  Edition.     Just  Ready. 

A  Manual  of  Medical  Jurisprudence.    By  ALFREn  s.  Twlou,  M. Ik,  Lct-turer  on  Medical 

.Juri.tpnidem-e  ainJ  riu'iiUHtn*  in  Guy's  Ho'^pital,  London.  New  Amencan  from  the  twelfth  Knprli.-^Kl 
edition.  Thoroughly  revised  by  Ci.akk  Hkll,  Ksq.,  of  the  New  York  Bar.  In  one  ociavu  volume  of' 
787  inures,  with  56  illustrationa.*    I'loth,  $4.5U  ;  leather,  fo.50. 


r 


This  i'^  a  rnmjiI*'fo  rpvislon  of  nil  former  AiaiTican  ami 
Kiiirlish  iMlitinii,  ..f  thii<  ftan-larfl  book,  This  filitlon  fon- 
tains  Ik  lurge  iiimmul  id' entirely  new  inatler,  many  purtion^^ 
t>f  tht!  iHKtk  hrtviiip  IxK-n  rvwrilUiu  by  ibe  e»lllor.  Many 
caees  auit  itutb>>ritit7>  htive  bei-ii  v\U.h\,  and  ibc  citAtions 
brought  doNvn  u>  tho  huest  dale.  The  book  has  so  long 
bi^en  A  standarfi  treatise  uu  the  subject  of  mwlical  Jurispro- 
dence, and  bits  gone  tliroiigh  so  many  edition* — twelve 
EnfUah  and  eleven  Amertoan— that  there  i«  lUUe  left  to 
crlneii<e.  niili'*«  it  is  to  note  the  admirable  mann<?rin  which 
Mr.  «'lark  Bell,  in  i?dlting  this  edition,  ha.s  enlaojed  and 
imi>rove<l  wbal  already  seemetl  eompleie.  by  brinisrinB  his 
many  ritntiou»  of  caMW  down  to  date  to  meet  I  he  present 
law;  end  by  adding  ranch  new  matter  he  hiv.*  fnrnishe*!  the 
niedieiil  prcifeision  and  the  bar  with  a  valuable  lxj»jk  t>f  ref- 
erenee,  tme  to  1k.>  n-liwl  ufjon  in  dally  pruoiire,  and  nuite 
up  to  the  present  nw ds,  owing  to  ita  exhaustive  charHfier. 
It  would  Jwem  that  Itie  Iwxjk  bn  iuilii>pen»able  Ut  th^  llt»nir>' 
of  both  phybiciflji  and  lawyer,  and  partleularly  the  lesid 
pmetitlouerwboee  duties  talce  him  into  the  criminal  eomtK, 
Too  mueh  praise  caunol  be  given  to  the  editor  for  his  thor- 


hirh  ^-  •'•^=  slvcn  to  tW4>  ' 
-77rf  An 


nxiifh  and  palnj^t^L  ",.^  i  .i-.i-c 
professions  a  r<  ' 
ican  Journal  ifj 

Nolibrar>-  i.--  ■  -'  '"  '--'ff- 

dence,  an  ii.s  uu: 
courts.— Buifhl' ■ 

There  i?  no  otli.-. i.^.^.i  l....   :  ,.  .,- -  i..  .n 

Wi  nnlformly  UH:<v?i>i*''i  ••>■  >«■>  widely  quoted  uinl  loJimvt^ 
by  courts  in  Ktij^lttnd  and  this  countrj'.  It  would  have  K-en 
itnpot*iblo  to  select  anyone  in  this  tountrv  lietter  titte<l  lor 
the  task  of  revif-ion  thun  Mr.  Bell.  Pn.rttlrn;  bv  the  hitM.i*' 
with  which  In,  8teven>H^n  husenricheil  the  twelfth  En^lishi 
t"<lilion,  he  ha*,  in  lliis  elevtiith  Anierii-un  eilitmn,  pivea 
us  a  book  fully  abreasit  with  the  most  recent  thought  and 
knowledije.  On  the  basis  of  liis  own  ri^carche*',  of  the 
iitves'tiKBiionSiOf  wientlst^  ihroushout  ih«^  u,  ,ri,i  ,,,,,1  of  the 
<lei'ision«  of  our  own  courts,  he  ha-*  in  :n  it  a. 

wealth  of  practirttl  suggestion  an<l  inMr  ration 

which  cannot  fail  to  Mreni^en  the  bold  .. .  .„uj;  had 

■ni<on  the  profession.— TA*  CrimiTuU  Law  MatfOiitte  ami 
jtorter,  January,  Itsaa. 


BY  THE  SAME  AUTHOR. 

Poisons  in  Relation  to  MedicalJurisprudence  and  Medicine.     Thinl  American,  from  the 

thinl  and  revised  Enjc:li'iii  ctliti>»u.     In  one  lar;;o  f>etavo  volume  <jf  7>iS  jcjges.    (loth,  $o..5<>  ;  leather,  $6.50. 


Lea's  Superstition  and  Force, — New  Edition.     Just  Ready. 

Superstition  and  Force :  Essays  on  tlie  Wager  of  Law,  The  Wager  of  Battle,  The 
Ordeal  and  Torture.  Hy  IlKxnv  t'nABLE.s  Lea,  LL.  D.  New  (iVHirth)  edition,  revise*!  and  enlarged. 
Koyji]  Limo. ,  t)2y  pii«e8.     "('loth,  $2.75. 


Both  abroad  and  at  home  the  work  has  been  accepted  us 
Aitandard  authority,  and  the  author  han  endeavored,  by  a 
complete  revi.si(»n  and  considerable  additions,  to  r^'nder  it 
more  worthy  of  the  universal  favor  which  hai  curne<l  il  to 
a  fourth  edition.  Tlie  «yle  Ix  Kevere  and  nimple.  and  vet 
delight*  with  its  ekvauce  and  reserved  slrcnjrth.  "fhe 
known  enidition  and  tidelity  of  the  autlior  are  s^uarantees 
that  all  jxwMble  original  sources  of  informuliou  have  been 


not  only  ronflultixl  but  exhatisted.    The  nibject  matter  i* 
hatidled  in  i-uch  au  able  and  philoeopbic  manner  that  to  J 
read  and  Mudy  il  is  a  Mep  lowanl  lllMTal  education.    It  i^  aa 
comfort  to  read  a  \xm\i.  that  is  >.(>  ihnnMi^h.  well  <'nnceived' 
and  well  done.    We  should  like  to  *<ee  It  made  a  lext-lx<ok 
in  onr  law  w.'hools  and  presorilnvl  ivur>e  for  admif«don  to 
the  \y&T.— Legal  JntflUgaicfr,  March  3,  IWW. 


BY  THE  PANfR  AHTnOR. 


Chapters  from  the  Religious  History  of  Spain. 
Cloth,  ^2..>U. 

The  width,  depth  and  thoroughness  of  re^^earoh  which 
have  cHrtud  Dr.  l.ea  a  bixh  EuroF«e«u  pla<L'e  as  the  able«t 
hi'-  ..iiiittitiou  htt«  yet  found  are  here  applie^l  to 

BLii  "f  that  (?reat  Mibject,    We  have  only  lo  wiv 

of  :i  'hat  it  worthily  complements  the  author's 


In    one    12mo.    volume  of  522 


earlier  studies  in  ecclesiastical  hifitorj-.  His  extensive  and 
minute  leamine.  much  of  it  from  ine<iUe<l  niauuR'ripts  in 
Mexico,  appeara  on  ever>'  ^a^c— London  Anitqtiarv,  Jwi- 
uar>*,  1K91. 


The  Formulary  of  the  Papal  Penitentiazy.    In  one  octavo  volume  of  221  pAjereis  with  a 
frontlsfiiece.     Cloth,  ;?2.50.     Jiutt  rmdif. 

judgment  of  die  whole  syntero  is  a.  Uanl  one  It  i«  lo  be 
remera tiered  that  he  is  here  in  acetird  with  a  sneoesBion  of 
•  he  (jreatesi  rvligioun  teachers  of  the  medieval  ehurch.— 
Kngli&l^  Uiatoricai  Review,  July,  1M>3, 


The  text  Is  edite<l  with  the  cjue  and  leaniine  which  we 
should  have  ex|>e<le<i  of  the  historian  of  the  "Inquisition 
of  the  Middle  Ages,"  and  is  illURtrat«Hl  with  valuable 
notes  and  »ai  introduction  of  remarkable  Interest.    If  hia 


Studies  in  Church  HiBtory.  The  Rise  of  the  Temporal  Power— Benefit  of  Clergy- 
Excommunication— The  Early  Church  and  Slavery.  Second  and  revi.'ieti  edition.  In  one  royal 
octavo  volume  «d'  G05  jiajjew.     <  loth,  ¥2.50. 


Tlteauthor  is]<n-fminently  asr.holiir:  h**  takes  up  every 
toiii<-  allie«l  with  the  leading  theme  aiid  iraxeii  it  out  to  the 
minutest  detail  with  a  wealth  of  knowle<ii;e  and  imparti- 
ality of  treatment  that  compel  admiration.  The  amount 
of  information  eorapresBcd  ini/j  the  Uiok  Uextraorliuary, 
and  the  profu-He  citation  of  auihoritiea  and  n;fereuce«  makes 


the  work  iMirticularly  vahm*  ^ 
an  cxhatt^tive  review  from 
single  volume  i.«  the  ilevt  1<.| 
lrai>e<l  with  *^i  much  clearii.   - 


Iraceii  with  *^i  much  cl.'arii.--  ..a  .  ..  ..^    ■■  .,.,.11.1..  ..  .-lI- 
ceptlon  of  complex  or  contlictin^  forces.— i*o»toa  Travtuvr. 


An  Historical  Sketch  of  Sacerdotal  Celibacy  in  the  Christian  Church.    Second  edition, 

enlarged,     la  one  octavo  volume  of  (>M5  pages.     Cloth,  1*4.50. 

Thi.s  subject  has  recently  been  trcatol  with  very  Kri:at  |  more  linht  on  the  moral  condition  of  the  Middle  Arcs,  and 
learning'  and  with  admirable  impirtJJilitv  In  mi  Am'ri^tii)  ii-u.-  ^hirb  i~  ui.,r.'  tltt'd  t'"di^i«l  the  vjoes  lllusiotiM  con* 
puthor,  Mr.  Henry  C.  I>ea.  In  his  ;  writers  and  writers  of  a 

tfkoey,  which  is  <-enainly  one  of  i-oiL«ipirfd  to  sustain.— 

Ihat  America  boa  pro«liU"e«l.     .^u,  .  Chapter  V. 

Dean  Mllman,  I  know  no  work  in  Knj,'li^  which  has  lit  town  1 
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